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Disclaimer

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

suffered by any third party as a result of decisions made or actions based on this Report.
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Preliminary Servicing and Stormwater Management Report
St. Andrew’s Lake Village Development

1. Introduction

1.1. Appointment

The Jones Consulting Group Ltd. (TICG) was retained by Tonking Management Inc. (Client) to
prepare this Preliminary Servicing and Stormwater Management Report for the proposed
residential development known as St. Andrew’s Lake Village. The proposed development is
located in the Town of Penetanguishene (Town), and consists primarily of residential type (single
detached and fownhouse) development, as well as a small Commercial Block and Future
Residential Block. This Report is provided to the Town in support of the required Zoning By-Law

Amendment.

1.2. Property Description

The site is generally rectangular in shape; bound 1o the north by Pine Grove Road and existing
residential dwellings, to the west by Fuller Avenue, to the east by St. Andrew’s Lake, and to the
south by existing rural residential and agricultural lands. The site and surrounding land uses are

shown on the accompanying Zoning Map. Refer to Appendix A.

The properties total area is approximately 13.0 hectares (ha). The development is municipally
known as 1145 Fuller Avenue, Penetanguishene, and legally described as Lots 21B, 53B, 63B, and
part of Lot 77B Registered Plan 69, formerly in the Township of Tay, now in the Town of
Penetanguishene, County of Simcoe. The location of the subject propery is shown overleaf in

Figure 1.

The development lands are mainly vegetated with a combination of pasture and forest type land
cover. A portion of the site is also grassed, surrounding the existing residential dwelling and barn.
Wetland vegetation is also present along the eastern development limit within the proposed EP

Block adjacent to St. Andrew’s Lake.

In general, the existing topography is considered gently sloping and drains in an easterly direction
(fowards St. Andrew's Lake) at an average gradient between 2 and 6%. Along the southem
development limit the topography is more steeply sloped. This area drains north easterly af slopes
ranging from 10 to 15%. Topographic survey information for the site was complete by others with

additional topographic survey and field truthing completed by TJICG.
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A Geotechnical Investigation of the subject lands was undertaken by Geospec Engineering Ltd.,
in 2006. Their fieldwork program included five (5) boreholes ranging in depth from 6.5m 1o 11.1m
below existing ground. The boreholes generally encountered a layer of organic fopsoil/peat over
a layer of sand, silt and sand, and sand and silt till which extended beyond the final depths of
investigation. The density of founding soil generally varied from compact to very dense and no
groundwater was encountered during drilling. A copy of the Geotechnical Report can be found
under separate cover. Refer to “Geotfechnical Investigation, St. Andrew's Vilage,
Penetanguishene, Ontario” dated January 16, 2006. Based on the Soil Survey of Simcoe County
Report No. 29, the soils on site are represented by the Tioga Loamy Sand soil series, which

coresponds to hydrologic soil group A.

Figure 1: Site Location Plan
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1.3. Proposed Land Use

The latest St. Andrew’s Lake Village Site Plan prepared by Innovative Planning Solutions indicates
that the property will be subdivided into various sized residential lots and blocks (single detached
and Townhouse), a commercial block, future residential block, parkland block, open space block,
stormwater management blocks, and an environmental protection block. The Site’s proposed
land use stafistics are summarized in Table 1, below. Refer to the Site Plan attached in Appendix

A for the location and orientation of the lots, blocks and streets/Lanes.

Table 1: S$t. Andrews Lake Village - Site Plan Land Use Statistics

Residential Lot Breakdown Area (ha) Units
40ft Singles 1.662 38
35ft Singles 1.632 50
30ft Singles 1.013 38
20ft Street Townhomes 0.785 47
Sub-Total 4.992 173
Other Block Breakdown

Future Residential Block 0.228 ) 30

(estimated)

Neighborhood Commercial Block 0.227 N/A
Stormwater Management Block 0.675 N/A
Parkland Block 0.100 N/A
Open Space Block 0.140 N/A
Environmental Protection Block 5.612 N/A
Streets/Lanes and Parking 1.064 N/A
Sub-Total 8.046 30
Total 13.038 203

The proposed development will be serviced with privately owned sanitary and water infrastructure
that connects to existing municipal infrastructure. In addition, privately owned storm sewer
infrastructure, Low Impact Development (LID) systems and SWM facilities will be employed to
convey drainage and provide the required levels of quality and quantity control of stormwater run-
off.

Due to the narrow nature of the proposed streets/laneways (7.4m wide), 3.0m easements will be
provided on both sides of the intemal roads to accommodate water servicing and  utility
infrastructure. Two (2) site accesses are proposed to connect the internal roadways to the existing
municipal right-of-ways. The first access/egress is to Fuller Drive and the second access/egress is

to Pine Grove Road.
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2. Supporting Documents

The following documents have been referenced in the preparation of this report:
e Town of Penetanguishene Land Development Engineering Policy, April 2009;
e  Ministry of the Environment, Design Guidelines for Sewage Works, 2008
e  Ministry of the Environment, Design Guidelines for Drinking-Water Systems, 2008

e Ministry of the Environment, Stormwater Management Planning and Design Manual,
March 2003;

e Severn Sound Environmental Association, Urban Stormwater Management Strategy, 1998;
e Ontario Regulation 350/06, Ontario Building Code;
e Soils Map of Simcoe County, Ontario, Soil Survey Report No. 29

e Town of Penetanguishene Zoning Schedule “A”

3. Sanitary Servicing

3.1. Overview

The Town of Penetanguishene’s Fox Street Sewage Treatment Plant (STP) serves the area where the
development is situated. Sewage conveyance to the Fox Street STP is proposed via the existing
sanitary sewers on Sheffcote Road and Cambridge Street, located in close proximity to the
proposed development. Based on discussion with the Town, it is understood that sufficient
freatment capacity is available at the Fox Street STP. The Town has confirmed that they are not

aware of downstream sewer capacity concerns.

The proposed sanitary servicing is detailed on Drawings SAN-1 and SAN-2. Refer to Appendix D.
Internally, sewage flows will be collected via proposed 200mm diameter PVC SDR35 sanitary
mains and a series of 1200mm diameter maintenance holes to facilitate bends, appropriate
clean out lengths, etc. Each proposed residential dwelling unit will be serviced with individual
100mm diameter PVC SDR28 service laterals that connect to the internal sanitary main. The Future
Residential Block and Commercial Block are each proposed to be serviced via individual 200mm
diameter PVC SDR35 mains.

Due to grading constraints the sanitary drainage associated with the development lands are

separated north and south. The majority of the internal sanitary flows are proposed to be
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conveyed via gravity sewer 1o the proposed Sanitary Pumping Station (SPS) centrally located within
the development’'s Open Space Block. The sanitary flows are pumped southwest, within the
development right-of-ways, from the SPS to the existing gravity sanitary sewer located atf the
intersection of Cambridge Street and Fuller Avenue via a 125mm diometer HDPE DR11 forcemain.
The design of the SPS and forcemain has been completed by Gerrits Engineering Limited. A copy
of their Design Brief is included in Appendix B for reference. It is noted that at this preliminary
design stage the SPS is designed to accommodate a peak flow of 12.05l/s, which exceeds the
currently proposed peak flow (11.39I/s) to the SPS. This surplus capacity would allow for additional

peak flows to the SPS should adjustments to the proposed zoning be required.

A small northerm portion of the development lands is proposed to drain via gravity sewers with Pine
Grove Road; ultimately connecting fo the existing sanitary sewer on Sheffcote Street immediately
west of Fuller Ave. Drainage form the proposed development to Sheffcote Street is limited to ten
(10) single residential lots fronting Street “C”, and the future Neighbourhood Commercial Block

fronting Pine Grove Road.

3.2. Sanitary Service Design Flows

For proposed residential development, the analytical sanitary forecast is determined based on
estimated population. In order to determine population each residential building type is assigned
a number of Persons Per Unit (PPU). The following PPU’'s have been assigned to the proposed

building types:

Single Family Residential = 3.13 PPU
Townhouse Unit = 2.34 PPU

Future MD Residential = 1.67 PPU

With the above PPU's the estimated population of the development is determined to be 556
people (126 Units x 3.13 PPU + 47 Units x 2.34 PPU + 30 Units x 1.67 PPU). The estimated sanitary
flow for commercial development is based on the Ministry of Environment Design Guidelines for
Sewage works and corresponds to a peak flow of 28m3/day/Ha or 0.32L/s/Ha. The total sanitary
flow for the development can therefore be calculated with the following formula.

POM
86400

Qd = Qpd + Qpcom + Qi = [ ] + [Qcom X Acom] + [I X Ares]

Where: Qd = Total peak sewage flow (L/s)

Qpd = Peak domestic sewage flow (L/s)
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Qpcom = Peak commercial sewage flow (L/s)

Qi = Extraneous sewage flow (L/s)

P = Design population (556 people)

Q = Average daily flow (450 L/person/day)

Acom = Area of commercial development (0.227Ha)

Qcom = Minimum peak commercial sewage flow (0.32L/s/Ha)
Ares = Area of Residential Development (6.32Ha)

| = Units of extraneous flow (0.10 L/s/Ha)

M = Harmon Peaking Factor; 1 + %l (2.0<M<4.0)
[(m) +4]
Therefore: M =1+ +l
|(Goes) +4]
M= 3.95
Qd = [W] +1[0.32 x 0.227] + [0.1 x 6.32]

Qd = 12.14 L/s < total peak sewage flow

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

requirements stipulated by the Ministry of Environment.

Furthermore, in order to demonstrate sufficient downstream capacity at the connection points,
external sanitary design sheets have been created to confirm peak flows can be accommodated
at the Sheffcote Street connection point, through the Church Street Meadows Subdivision to
Church Street, as well as at the Cambridge Street connection and immediate downstream sewers

within Cambridge Street. Refer to Appendix B for supporting calculations.

Existing sanitary sewer design sheets were not available for the Sheffcote Street subdivision nor the
Cambridge Street sewer. Therefore, the as recorded Sanitary Drainage Plan for the Church Street

Meadows subdivision was ufilized to recreate the existing subdivision design sheet, and the Town’s
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Web Map, Zoning Map, and existing sewer profile drawings were utilized in assessing the

Cambridge Street sewer capacity. Refer 1o Appendix B for supporting documentation.

4. Water Servicing and Distribution

4.1. Overview

Based on record information provided by the Town, an existing 250mm diameter watermain is
located along Fuller Avenue fronting the development lands. In addition, an existing 150mm

diameter watermain is located along the north side of Pine Grove Road adjacent 1o Site.

The proposed domestic and fire water servicing is detailed on drawing GS-1and GS-2, Appendix
D. In order to provide a fully looped water distribution system, two (2) connections o the existing
water system is proposed. The first connection will be to the existing 250mm diameter watermain
on Fuller Avenue and the second connection will be to the existing 150mm diameter watermain
on Pine Grove Road. These connections will coincide with the Site enfrance locations. As the
proposed watermain will be privately owned, backflow prevention chamibers will be provided at
each of the connections to prevent potential contamination between the private water system
and municipal water system. Internally, the development will be serviced with 150mm diameter
PVC Class 150 watermain. A 50mm diameter loop (connected to the 150mm diameter main) will
be provided at the Street D cul-de-sac o help improve water quality issues associated with dead-
end watermains. A 19mm diameter (PE or Copper) domestic water service will be provided to
each of the proposed single family dwellings and townhouse units. The Future Residential Block
and Commercial Block will be serviced with 100mm diameter PVC Class 150 domestic water
services and a 150mm diameter PVC Class 150 fire water services that will be stublbed within the
respective Blocks. The Future Residential Block will be serviced from the development's internal
watermain, and the Commercial Block will be serviced directly from the existing watermain on
Pine Grove Road. Fire hydrants will be provided and strategically located within the development

to meet Ontario Building Code (OBC) requirements for Fire Department suppression coverage.

4.2. Domestic Water Design Flows

Similar to Section 3.2, the Average Daily Flow (ADF) is determined by combining the anticipated
residential flows and commercial flows for the development. Based on the estimated population
of 556 people the residential ADF is determined to be 250,200L/day or 2.896L/s (556 people x 450
L/day/person). The commercial demand is based from the Ministry of Environment Design

Guidelines for Sewage works and corresponds to a peak flow of 0.073L/s (0.32L/s/Ha x 0.227Ha).
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Therefore the total ADF for the development can be calculated to be 2.97L/s. In order to
determine the appropriate water distribution design flows for the Maximum Daily Demand (MDD)
and Peak Hour Demand (PHD), the ADF is mulfiplied by the Ministry of Environment standard
peaking factors. Refer to Table 3-1, Design Guidelines for Drinking-Water Systems 2008 prepared
by the Ministry of Environment. The peaking factors and corresponding flows are summarized

below:

Maximum Daily Demand Factor: 2.75

Maximum Daily Demand: 2.97L/s x 2.75 = 8.17L/s
Peak Hourly Demand Factor: 4.13

Peak Hourly Demand: 2.97L/sx 4.13 = 12.27 L/s

Based on the determined flows above and discussion with Town technical staff, it is anticipated
that the Town's overall water supply has sufficient pressure and capacity to provide the required
flows fo the development. A Water System Analysis (WSA) will be completed at the detailed design
stage to confirm watermain sizing and ensure adequate supply for potable use and fire protection

is achieved for this development.

5. Stormwater Management Plan

5.1. Overview

The eastern limit of the proposed development encompasses what is known as St. Andrew’s Lake
Wetland. This wetland is currently the main receptacle for storm drainage from the development
lands and ultimately drains to St. Andrew’s Lake. The storm drainage system will be designed in
accordance with the Town of Penetanguishene Land Development Engineering Policy, the Severn
Sound Remedial Action Plan — Urban Stormwater Management Strategy and the Ministry of

Environment Policies and Guidelines. Specifically, the following criteria will be utilized:
e Minor system (storm sewers) will be sized to convey runoff up to the 5 year storm event;

e Major system (overland flow) will be designed to safely convey regulatory event run-off to

the designated outlets;

e Quantity control of stormwater runoff will be provided to reduce post development peak

flows to corresponding pre development flows for the 2 to 100 year storm events;
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e Quality control of stormwater run-off will be provided in accordance with the “Enhanced”

level of protection stipulated by the Ministry of Environment; and,

e Maintain existing annual water balance characteristics by promoting infiltration to

counteract the increase in hard surfaces.
5.2. Pre and Post Development Drainage

The existing or pre development condition of the Site was determined through fopographic field
survey and field reconnaissance. The development lands predominately drain in an easterly
direction towards St. Andrew’s Lake, with a smaill portion of the Site draining to Fuller Avenue. The
pre development catchments are outlined on drawing SWM-1, refer 1o Appendix D. Pre
development catchments 101 to 104 drain easterly o St. Andrew’s Lake and catchment 105

drains westerly to Fuller Avenue.

The modelled pre development hydrologic catchment properties are summarized below in Table
2. The catchment properties are derived from the MTO Drainage Management Manual, and are
based on the existing mixture of pasture and forest type ground cover, present on-site. As
previously noted, the underlying sail is Tioga Loamy Sand, corresponding to the type ‘A" hydrologic
soil group. Catchment coefficients i.e. CN and Rational 'C" are based on the weighted mean of
lond cover over the determined soil group. Supporting catchment property calculations are

provided in Appendix C.

Table 2: Pre Development Catchment Properties.

Pervious
Curve Curve Rational
Number Number Coefficient

Impervious Initial Time of
Fraction Abstractio Concentration
(hrs)

Catchment

The post development drainage conditions are derived from the proposed servicing and grading
plans accompanying this Report. Refer to Drawings, SS-1, SS-2, LG-1 and LG-2, Appendix D. In
order to meet the required quality and quantity control targets outlined in Section 5.1 of this Report,
a combination of OGS units, dry ponds and rain gardens will be employed. The post development

condition has been broken down into six (6) catchments. Refer to drawing SWM-2, Appendix D.
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Catchment areas 201 and 203, represent the bulk of development and drain to the proposed
south and north OGS unit and dry pond facility, respectively. These catchments ultimately drain

easterly to St. Andrew'’s Lake post quality and quantity control.

Catchment area 202, represents uncontrolled areas that due to grading constraints, are not
directed to the proposed SWM Facilities. This catchment drains easterly to St. Andrew’s Lake and
largely includes the rear lots and blocks adjacent to the proposed EP Block. It is important to
recognize that the modelling has been completed based on the assumption that the proposed

rear roof leaders of the houses in this catchment will be directed fo the front of each loft.

Catchment 204 represents the rear lots of the development that drain west to Fuller Avenue. Due
to grading constraints, this catchment could not be directed to the proposed SWM Facilities, as
such, a linear rain garden is proposed along the rear yards of this catchment to provide quantity

confrol of storm run-off fo Fuller Avenue.

Catchment 205 represents a small area of the development that drains north 1o Pine Grove Road.
In order to provide quantity control for this catchment, a rain garden is proposed along the
flankages of Lot T and 173, as well as along the rear of lots 1 1o 5, adjacent to the commercial
block.

Catchment 206 represents the proposed commercial block. As the current development plan for
the commercial block is unknown at this time, it is anticipated that this block will provide its own
on-site quality and quantity control of storm run-off. This has been accounted for in the
Development's overall stormwater design and allowable peak post development storm discharge
rates have been assigned to this block. Refer 1o Drawing SWM-2, Appendix D. The required on-site
stormwater quality and quantity control features for the commercial block are to be determined
based on the development proposal and incorporated into the development layout at the Site

Plan Control stage.

The post development properties of catchments 201 to 206 are summarized in Table 3.
Catchment coefficients i.e. CN and Rational ‘C" are based on the weighted mean of land cover
over the determined soil group. Supporting catchment propery calculations are provided in
Appendix C.
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Table 3: Post Development Catchment Properties.

Pervious
Curve Curve Rational
Number Number Coefficient

Impervious Initial
Fraction Abstractio Concentration
(%) n (mm) (hrs)

Catchment Area (ha)

*Note: Catchment 206 to provide on-site stormwater quality and quantity contfrol to meet allowable peak
flow targets. Required stormwater management infrastructure will be determined at Site Plan Control stage.

Modeling of pre and post development catchments was undertaken using Visual Otthymo 3.0
software. The 4-hour Chicago Storm Distribution and 24-hour SCS Type |l Distribution were used to
generate design storms based on the Oirillia rain gauge in accordance with Town Standards. Event
modeling design storms included the 25mm and 2 to 100-year 4-hour Chicago Storms, 2 to 100-
year 24-hour SCS storms as well as the Regional (Timmins) storm. Detailed Visual Otthymo Outputs
are provided in Appendix C. Table 4 summarizes the determined pre and post development

peak flow drainage patterns af the east and west outlets.
5.3. Stormwater Quality Control

In terms of the quality control requirements for stormwater run-off, the “Enhanced” level of
protection as stipulated by the Ministry of Environment is to be provided. i.e. 80% removal of Total
Suspended Solids (T1SS). Furthermore, erosion control is required to ensure that the 25mm post
development peak flow is released over a 24-hour period. These requirements are achieved

through the proposed stormwater treatment train approach.

Catchment areas 201 and 203 encompass the vast majority of the development and its
associated impervious surfaces requiring quality tfreatment. These catchments drain through a
series of catchbasins and storm sewers that direct run-off to proposed OGS units, prior to outletting
to the respective dry ponds. The OGS units have been sized with the PCSWMM for Stormceptor
software using the Oirilia rain gauge (Station ID # 5820). A Stormceptor Model STC 6000 is
proposed to service catchment 201. This unit achieves the water quality objective by removing
80% TSS for a Fine (organics, silts and sand) particle distribution, treating 94% of the average
annual run-off., A Stormceptor Model STC 6000 is also proposed 1o service catchment 203. This
unit provides 81% TSS removal for a fine (organics, silts and sand) particle distribution, tfreating 95%

of the average annual run-off. Refer to Appendix C for detailed Stormceptor Design Reports.
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In addition to the quality freatment provided by the OGS units, further quality freatment is provided
by the downstream dry ponds. Both the South and North dry ponds utilize a Hickenbottom style
riser with a 50mm diameter orifice plate to provide 32.8 hour and 38.0 hour extended detention
of the 26mm 4-hour Chicago event, respectively. This extended detention further enhances
removal of TSS, while providing the required erosion control volume retention on-site. The
drawdown characteristics of the proposed dry ponds are derived from Equation 4.1 of the Ministry
of Environment Stormwater Management Planning and Design Manual. Refer to Appendix C for

supporting drawdown calculations.
5.4. Stormwater Quantity Control

The proposed South and North dry pond facilities, as well as the proposed linear rain gardens,
provide the necessary stormwater quantity control for the development. The dry pond facilities
have been designed to aftenuate post development event run-off for storm events up to and
including the 100-year event. The dry ponds capture run-off from the main development area
(catchments 201 and 203) ensuring post development flows to the East are confrolled to

corresponding pre development peak flows.

The proposed rain gardens will be employed to control peak flows from the small catchment
areas that drain to Fuller Avenue and Pine Grove Road, catchments 204 and 205, respectively.
As previously noted, these catchments were unable to drain to the proposed OGS units and dry
ponds due to grading constraints. The rain gardens have been designed to allow the 100-year

event from these catchments to be attenuated and infiltrated into the ground.

The proposed southermn dry pond (SWMF # 1) has a bottom elevation of 225.90m and a minimum
top elevation of 228.20m. Flow control is provided through a Hickenbottom style riser, and a
50mm diameter orifice plate at an invert elevation of 225.90m. The dry pond facility has been
graded with 4:1 internal side slopes, and 3:1 external side slopes have been used to match into
the existing and proposed ground surrounding the facility. A 3.5m wide access road is provided
along the east side of the dry pond to facilitate any required maintenance procedures. In the
event of a blockage to the dry pond outlet, a 2.0m wide emergency overflow weir is provided at
an elevation of 227.65m. The overflow weir has been sized to allow the uncontrolled regulatory
peak flow to be conveyed through the dry pond while maintaining a minimum 0.3m freeboard.
The maximum ponding elevation in this pond is 227.55m, which occurs during the 24-hour 100-

year SCS storm.

The proposed northemn dry pond (SWM Facility #2) has a bottom elevation of 225.80m and a

minimum top elevation of 228.10m. Flow control is provided through a Hickenbottom style riser
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and a 50mm diameter orifice plate at an invert elevation of 225.80m. Similar to the southern dry
pond facility, the northermn facility has been graded with 4:1 internal side slopes, and 3:1 external
side slopes. A 3.5m wide access road is provided around the entire dry pond to facilitate any
required maintenance procedures. In the event of a blockage to the dry pond outlet, a 2.0m
wide emergency overflow weir is provided af an elevation of 227.50m. The overflow weir has been
sized to allow the uncontrolled regulatory peak flow to be conveyed through the dry pond while
maintaining a minimum 0.3m freeboard. The maximum ponding elevation in this pond is

227.22m, which occurs during the 24-hour 100-year SCS storm.

The Fuller Avenue rain garden is located along the rear of lots 10 to 58, adjacent to the Fuller
Avenue Right-of-Way. The proposed rain garden will be comprised of 1.0m wide x 1.3m deep
50mm diameter clearstone wrapped in non-woven geotextile. A layer of 100mm diameter river
stone 200mm thick (underlain with non-woven geotextile), will be placed on top of the clearstone
french. Refer to Typical Rain Garden Detail on drawing STM-1 and STM-2, Appendix D. The total
length of this rain garden is 340m corresponding fo a total volume of approximately 176m3. (176.8
= 340m x 1.0m x 1.3m x 0.4 (void ratio)). The maximum required storage occurs during the 100-

year 24-hour SCS and corresponds to a volume of 174m3,

The Pine Grove Road rain garden is located along the flankages of lot 1 and lot 173, adjacent to
Pine Grove Road, as well as the rear of lofs 1 to 5. The proposed rain garden will be comprised of
2.0m wide x 2.0m deep 50mm diameter clearstone wrapped in non-woven geotextile. A layer of
100mm diameter river stone 200mm thick (underlain with non-woven geotextile), will be placed
on top of the clearstone trench. Refer to Typical Rain Garden Detail on drawing STM-1 and STM-2,
Appendix D. The fotal length of this rain garden is 95m corresponding to a tfotal volume of
approximately 152m3. (152 = 95m x 2.0m x 2.0m x 0.4 (void ratio)). The maximum required

storage occurs during the 100-year 24-hour SCS and corresponds to a volume of 140m?,

The proposed commercial block’s development plan is unknown at this time. In order to meet pre
development flows to the west, the commercial block will be required to provide on-site
stormwater quality and quantity control. The allowable post development peak flows for the
commercial block are outlined in Table 4. Details for the proposed commercial block’s

stormwater management infrastructure are 1o be determined at the Site Plan Control Stage.

Modelling of the quantity control features was completed using Visual Otthymo 3.0 and the Route
Reservoir routine. The determined pre and post development flows to the East and West, as well
as the event storage conditions for each quantity control feature are outlined in Table 4.
Supporting Visual Otthymo outputs and stage, storage and discharge calculations for the Dry

Ponds are included in Appendix C for reference.
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Table 4: Pre Development, Post Development and Stormwater Management Facility Operations Summary

Fuller Avenue Pine Grove

Pre Development Post Development South SWM Facility North SWM Facility Rain Garden Rain Garden
Storm Event (Uncontrolled) (Controlied) Volume  Elevation  UIESS  Elevation  yrehe Volume
West Outlet East Outlet *West Outlet East Outlet ‘
md/s md/s md/s md/s m? m?
25mm Event N/A 0.005 N/A 0.009 228 226.41 210 226.16 17 23
4 HR CHI
2-year 0.001 0.019 0.001 0.019 348 226.60 317 226.31 32 34
5-year 0.002 0.041 0.002 0.032 504 226.81 458 226.50 54 48
10-year 0.003 0.059 0.003 0.042 610 226.93 583 226.65 71 57
25-year 0.005 0.087 0.005 0.058 753 227.08 682 226.76 95 70
50-year 0.006 0.113 0.006 0.071 870 227.20 788 226.87 115 81
100-year 0.007 0.139 0.007 0.085 985 227.31 891 226.97 135 91
24 HR SCS
2-year 0.002 0.034 0.002 0.028 392 226.66 363 226.38 38 49
5-year 0.004 0.069 0.004 0.047 590 226.91 543 226.60 67 71
10-year 0.005 0.098 0.005 0.063 745 227.08 681 226.76 89 87
25-year 0.007 0.140 0.007 0.085 949 227.27 867 226.95 121 108
50-year 0.009 0.175 0.009 0.103 1111 227.42 1010 227.09 147 124
100-year 0.011 0.214 0.011 0.123 1278 227.55 1161 227.22 174 140
Timmins 0.011 0.285 0.011 0.378 1588 227.78 1634 227.60 N/A N/A

*West Outlet Post Development Peak Flows represent the allowable peak flows for the Commercial Block in the post development condition.
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5.5. Minor and Major Stormwater Conveyance

In terms of minor event conveyance (i.e. storm events less than or equal to the 5-year event) run-
off will discharge to the proposed OGS and Dry Pond facilities via the proposed storm sewer
network. Refer to drawings STM-1 and STM-2, Appendix D. Supporting storm sewer sizing
calculations are provided in Appendix C. During major storm events (storm events greater than
the 5-year event) or in the event that a blockage 1o the storm sewer network was to occur, site
grading has been completed to safely direct flows to the proposed dry ponds without causing
flooding to the proposed buildings or adjacent properties. The post development overland flow

route is shown on drawing STM-1 and STM-2, Appendix D.

Two (2) existing external drainage catchments drain through the subject lands in the pre
development condition. The first external catchment is located along the south property
boundary. Flows from this catchment will be diverted around the subject lands via a proposed
swale/berm. The second external catchment is located along the north property boundary. Flows
from this catchment will also be diverted via proposed swales and a separate storm sewer
network. Flows from these external catchments will be uncontrolled and will not contribute flow in

the post development condition.

5.6. Water Balance

A pre to post development water balance has been undertaken for the site. The analysis has been
completed using the Hydrologic Cycle Component Values from Table 3.1 of the Ministry of
Environment Stormwater Management Planning and Design Manual, dated March 2003.
Supporting calculations are provided in Appendix C. The completed analysis does not include
the proposed commercial block as it is anficipated that this block will complete its own water

balance af the Site Plan Control Stage.

In the pre development condition, the average annual infiltration has been determined to be
approximately 220.5mm. Based on the pervious area of the development (8.351Hq), this
corresponds to an annual average infiliration volume of 18,414m?3. In the post development
condition the average annual infiltration has been determined fo be 193.2mm. The pervious area
in the post development condition has been determined to be 4.598Ha corresponding to an
average annual infiltration volume of 8,883m3. This corresponds to a net loss of approximately

9,531m3 of infiltration between the pre development and post development condition.

In order to acheive the required water balance, a clearstone layer below the northern dry pond

facility will be utilized to promote infiltration in the post development condition. The clearstone
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layer has an area of approximately 532m? and will be 0.5m thick. Based on a porosity of 0.40 for
the clearstone the total volume of storage is 106.4m3. The total drainage area to the norther dry
pond is 2.475Ha (Refer to Catchment 203). Climate data indicates that an average of 99 rain
events occur each year (excluding December, January and February), and that the average
precipitation during an event is 4.8mm. The average rainfall event coresponds to a volume of
118.8m?* (2.475Ha x 4.8mm). This is greater than the volume of storage provided in the clearstone
layer below the dry pond facility. Depending on the duration between storm events it is expected
that 10,534m?3 (106.4m?* x 99 events) could potentially infiltrate into the ground below the dry pond
facility. This additional infilfration volume is more than the net loss of infilfration between the pre
and post development condition. In addition, further infiltration will be provided by the proposed
rain gardens, however, this volume of infiltration has not been included in the assessment in order
to add further conservatism to the preliminary design. Based on the above, it is evident that the
proposed stormwater management plan achieves the required water balance, in tumn promoting

groundwater recharge in this area of the watershed.

6. Erosion and Sediment Contirol

During construction, the majority of the development’s natural features will be removed and the
topsoail stripped within the development area. The exposed surface will be susceptible to erosion,
increasing the potential for sediment runoff. To minimize local and downstream impacts from
erosion and sedimenfation during construction, the following measures have been

recommended:

Excess earth and topsoil is 1o be stockpiled away from environmentally sensitive areas
and/or removed from site. Stockpiles shall be seeded or covered with erosion control if

left for periods of greater than 30 days.

e Temporary sediment control fencing should be erected around the perimeter of all

grading activities;

e Temporary sediment traps should be installed on catch basins until surface cover has

been stabilized;
o Temporary rock flow check dams should be installed within drainage cut-off swales;

e A temporary consfruction access mud mat should be installed at the construction

accesses to reduce the amount of materials that may be transported off site;
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¢ Temporary sediment and erosion control ponds should be installed to attenuate and treat
sediment laden runoff during earthworks operations.

e Construction during drier months should be monitored for wind-borme transport of
sediments. At the direction of the engineer, the contractor may be directed to water down

exposed earth areas with an aqueous solution of calcium chloride or suitable alternative;

e All disturbed areas not under immediate construction for 30 days, or not infended for

building activities within a 3-month time period, should be stabilized with hydro-seeding.

A detailed Erosion and Sediment Control Plan (ESC P\on) will be prepared and submifted at the

detailed design stage to identify the location and details of the temporary devices.

7. Secondary Utilities

All secondary utility services will be co-coordinated and a Composite Utility Plan provided to
indicate all underground locations once feedback from each utility company is provided.
Electrical, Telephone/Cable are all available within the adjacent Right of Ways. At this time we do
not foresee any limitations in servicing the development with secondary utilities; however, formal
confirmation from each service provider is still required.

8. Conclusion

The St. Andrew’s Lake Village development has been fully examined for serviceability in this Report.
The development lands can be appropriately serviced via the proposed private and municipal
sanitary, water and storm infrastructure. Through proper execution of the preliminary site servicing
described herein and on the accompanying drawings, it is evident that the proposed

development can become a functional part of the Town of Penetanguishene.

This Preliminary Servicing & Stormwater Management Report is respectfully submitted,

THE JONES CONSULTING GROUP LTD.
D.F. RICHARDSO!
__lagii2707

,ﬂ‘? U

W A b d

N/
. o CE O
Duncan Richard$®a.L.Eng#
Partner

Jon Ingram, P. Eng. §
Project Engineer
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Appendix B
Supporting Sanitary Design

Information and Calculations
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SEWAGE PUMPING STATION
ST. ANDREWS LAKE VILLAGE

1 Introduction

The purpose of this Design Brief is to provide preliminary design information for the proposed
municipal infrastructure required to service the St. Andrews Lake Village in the Town
Penetanguishene. This Design Brief covers the sewage pump station located within the
proposed Development together with related sewage forcemains.

The Sewage Pump Station will include the following:

* A wet well type station

* Inlet sanitary sewer and Outlet Forcemain

e Submersible pumps (2) complete with suction and discharge piping
» An exterior control panel to house controls

» Lifting Davit for Pump Maintenance

* Internal Aluminum Access Platform

« Emergency Overflow

2 Design Criteria

A summary of the wastewater design criteria is as follows:
Wastewater Criteria

Average Daily Flow (ADF) - Residential 450 L/cap/d

Peak Extraneous Flows (per developable ha) 0.10 L/s/ha

Peak Factor (Residential and Commercial Harmon
Residential Unit Density = 3.13 ppu
Townhouse Unit Density = 2.34 ppu
Future MD = 1.67 ppu
Detatched Unit Population =126 Units x 3.13ppu = 395 pers
Townhouse Unit Polulation = 47 Units x 2.34ppu = 110 pers
Future MD Unit Population = 30 Units x 1.67ppu = 51 pers
Total equivalent Population of Development = 556 pers
Design Brief - Sewage Pumping Station, Rev.1 December 2018 1
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3 Wastewater Flows

The Design Analysis of the Sewage Pumping Station has been completed per the Town and

MOE design guidelines based on the criteria outlined in Section 2.
Wastewater flows generated from the full buildout of the Development are calculated as follows:

» ADF Domestic = 556 pers x 450 L/cap/d =2.90 L/s
» Peak Extraneous Flow = 0.10 L/s/ha x 6.14ha = 0.614 L/s
e PF=2.90L/s x Harmon (3.95 for population of 566 persons) = 11.44 L/s
» Total Peak Flow =11.44 L/s + 0.614 L/s = 12.05 L/s
Based on the above calculations, the proposed Sewage Pumping Station and forcemain have

been preliminarily sized for a Peak Inflow of 12.05 L/s.

4 Wastewater Pumping Station

4.1 General
The Sanitary Sewage Pump Station with a rated capacity of 12.6 L/s is to be located within the
Multi-Density Residential Block and will service the proposed residential and commercial

development.

The Sewage Pump Station will be a wet well type facility. The station will consist of a pre-cast
maintenance hole structure and be sized in order to provide sufficient pump cycle time. The
anticipated ground elevation at the site of the Pump Station is approximately 230.25 m, and the
proposed elevation of the base of the chamber is 221.79 m. The depth, therefore, of this
proposed pump station is 8.46 m plus the thickness of the chamber base. The approximate invert
of the sanitary sewer pipe is at 223.74 as it enters the pump station. The diameter of this sanitary
sewer pipe is anticipated to be 200 mm. The station has been designed to operate with two (2)
pumps designed to pump sewage through one (1) 125mm diameter forcemain connecting to the
existing sanitary maintenance hole at the intersection of Cambridge Street and Fuller Ave.

4.2 Sewage Pump Station Maintenance Hole

4.2.1 Access

It is proposed that one (1) 1050 mm x 800 mm aluminum hatch in the concrete lid of the
maintenance hole be provided to allow access to the structure. Two additional aluminum hatches
will be provided for pump maintenance. The aluminum hatches will be equipped with an

appropriate lock and a pry lip.
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4.2.1.1 Wet Well Sizing

The calculation to determine the volume required is as follows:

» Phase 3 Peak Flow =12.05 L/s

» Pump capacity based on pump and system curves will be 25.2 L/s or the differential
between inflow of pumping of 50% of the pump flow = 12.6 L/s

e Assumed pump run time of 8 minutes

*  Volume Required = 0.01205 m3/s x 60 x 8.00 = 5.78 m?3

¢ Wet Well Design (3000mm diameter MH) = 1 x (1.52) = 7.07 m? surface area

» The invert of the sewer entering the wet well will be 223.74 m. The range for start to stop
for Pumps 1 & 2 will be 0.9m and 1.35m respectively.

»  Operating limits Start 222.99m to Stop 222.09 m of 0.90 m

¢ Volume Available — 7.07 x 0.9 = 6.4 m3 which is greater than the required volume of 5.78
m3.

4.2.2 Level Control
Ultrasonic level detection devices are proposed as the primary level detection and pump control

system. Float switches will be provided as back-up.

Key Elevations are listed as follows:

Pump #1 & 2 OFF (m) 222.09
Pump #1 ON, Pump #2 OFF (m) 222.99
Pump #2 ON (m) 223.44
High Water Alarm (m) 223.59
Emergency Outlet (m) 22415

4.2.3 Pump/System Curve
Variable frequency drives (VFDs) will be provided on both pumps to allow a range of flows to be

pumped.

Three system conditions have been analyzed to produce the pump/system curve.
Condition 1 - Smooth force main piping with high sewage level
Condition 2 - med. roughness force main piping with med. sewage level
Condition 3 - higher roughness force main piping with lower sewage level

A copy of the system curve is included in Appendix “A”. The duty point is 12.6 L/s per pump at
13.1 m TDH based on the 125 mm forcemain. All the pumps will have VFD drives to
accommodate the variation in flows during the build out of the residential area. Pump run-times
can be optimized in the initial stages of the Development at the control panel location exterior to

the structure and to ensure the minimum scouring velocity in the forcemain is 0.80 m/s.
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4.2.4 Pump Selection

To accommodate the design peak flow of 12.05 L/s at 13.1m TDH, two (2) Flygt Model DP 3102
HT 3~ 276 pumps with a 120mm impeller each having a capacity of 12.6 L/s at 13.1 m TDH have
been selected. The proposed pump will have a 4.2 kW 3/50/400 volt motor. A copy of the pump
curve is included in Appendix “A”. According to the MOE guidelines for sewage pump station

pumps shall be capable of passing spheres of at least 62 mm diameter.

4.2.5 Overflow

An emergency overflow has been preliminarily sized at an elevation of 224.15. This elevation will
be reviewed at detailed design to ensure that it is below the lowest basement slab in the
Development. Details of the emergency outlet route will be further reviewed at the detailed

design stage.

4.2.6 Forcemain

From the proposed pumping station, it is anticipated that the forcemain will tie into the existing
sanitary manhole located at the intersection of Cambridge St. and Fuller Ave. where from here it
will flow by gravity. With respect to the forcemain, the following nominal velocities would result

from the pumped flow rate through various sizes of pipe:

Table 1 — Forcemain Velocities

Dia. (mm) Area (m?) 1 Pump 2 Pumps

Q=126L/s | Q=189L/s | Q=25.2L/s

75 0.0044 2.85 4.28 5.70
100 0.0079 1.60 2.41 3.21
125 0.0123 1.03 1.54 2.05
150 0.0177 0.71 1.07 1.43

The MOE Guidelines suggest a velocity range in the low end of 0.8 to 3.0 m/s. Based on this, it is
recommended that a 125mm diameter forcemain would be utilized. The forcemain is proposed to
be HDPE DR 11 with a pressure rating of 1103 kPa (160 psi). No air release valves are

proposed as the route selected does not experience any significant or abrupt grade changes.
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4.3 Ventilation

Ventilation for the Sewage Pumping Station Maintenance Hole will be provided by two (2) 100mm
diameter bird screen gooseneck vents, one terminating at the underside of the structure lid, and
one terminating 300mm above the sanitary inlet obvert. The ducting will be made of stainless

steel.

All of which is respectfully submitted,
GERRITS ENGINEERING

Derro, P.Eng.
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APPENDIX A

Pump Selection
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xylem

DP 3102 HT 3~ 276

Technical specification

[m]é Head
19.05
18.55
18.03
17.55
17.03
16.55
16.03
15.55
15.05
14.55
14.09 Eff
1353 38.8%
13.03
12.55 IS
12.05
11.63 N
11.C§ N
10.53
10.05
953 276 120mm
9.0
8.55
8.0
754
7.03
6.53
6.03
554
5.09
453 Note: Picture might not correspond to the current configuration.
403
355 General
3.03 Portable pumps with vortex impellers ideal for applications in which the
253 water or liquid contains concentrations of abrasives when clogging
203 problems can occur.
154
1.03
053 Impeller
S L L L L L LI L ‘ ‘ I Impeller material Grey cast iron
0 2 4 6 8 10 12 14 16 8 ] Discharge Flange Diameter 3 1/8 inch
Suction Flange Diameter 3 1/8 inch
Water, pure Curve ISO Impeller diameter 120 mm
Number of blades 6
Throughlet diameter 2 1/16 inch
Installation: P - Semi permanent, Wet
Motor
Motor # D3102.181 18-10-2AL-W 4.2KW
Standard
Stator v ariant 67
Frequency 50 Hz
Rated voltage 400 V
Number of poles 2
Phases 3~
Rated power 5.6 hp
Rated current 7.8 A
Starting current 53 A
Rated speed 2860 rpm
Power factor
1/1 Load 0.93
3/4 Load 0.91
1/2 Load 0.87
Motor efficiency
1/1 Load 83.5 %
3/4 Load 85.3 %
1/2 Load 85.3 %
Configuration
Project Project ID Created by Created on Last update

12/11/2018




xylem

DP 3102 HT 3~ 276

Performance curve

roSET—

Pump Motor
Discharge Flange Diameter 3 1/8 inch  Motor # D3102.181 18-10-2AL-W 4.2KW Power factor
Suction Flange Diameter 80 mm 1/1 Load 0.93
Impeller diameter 4% Stator variant 67 3/4 Load 0.91
Number of blades 6 Frequency 50 Hz 12 L 7
Throughlet diameter 2 1/16 inch Rated voltage 400 V 2 Load 0-8
Number of poles 2 Motor efficiency
Phases 3~ 1/1 Load 83.5 %
Eateg powert i;g Rp 3/4 Load 85.3 %
ated curren . 1/2 Load 85.39
Starting current 53 A oa %
Rated speed 2860 rpm
[m]é Head
185
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157
145 Eff.
13 38.8% — 13.1 m|
129 T~
11 ~
| ~
10 ~
95 276 120mm
8
7
63
5
4
3
2
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| o =
3 38.59
[%qEPUrrp Efficiency == __ ‘ Hﬂ
30-|Overall Efficiency _——  ———— T — === _ _ T 276 120m 331 9,
E T~ 276 120mn %)
204
10
h =
[ pq}Power input P1 _ _ — —276 120mm (P1
8 Shaft pow er P2 =~ _576120mm 6.74 hp|
67 = H
E 5.62 hp
27
O3 Perival 276 120rmm
E -values -
[mi- valu —
64 o -
iE -7 4.55m|
3
PE 12.6 I/s
T [ T T T [T T [ T[T T T[Tt [T T T[T T T T[T T T T[T T[T I T[T T[T Trr [T rIrr[rrrs
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Water, pure

5 6 7 8
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Curve ISO

Project

Project ID
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xylem

DP 3102 HT 3~ 276

Duty Analysis

roSET—

Head

38.8%

Eff.
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3

1256 Uis
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0 1
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Curveissue

2

16

3

4 5 6 7

8

9

10 11

13 14

12
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16 17 18 19 [Us]

Curve ISO

Individual pump

Pumps
running

/System Flow

1 1261/s

Project

Head
131m

Shaft power
5.62 hp

Project ID

Total

Flow

1261/s

Head
131m

Shaft power
5.62hp

Created by

Pump eff.

385 %

Specific

energy NPSHre

420 KWWUSMG  4.55m
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xylem

DP 3102 HT 3~ 276 FINGE

VFD Curve
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xylem

DP 3102 HT 3~ 276
VFD Analysis

roSET—

[m]

Head
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N\276 120mm

0
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Curve ISO

Pumps
running
/System

1

NN

Project

Frequency Flow

50 Hz
45Hz
40 Hz
35Hz
30Hz

1261/s
96 /s

6.141/s
1411/s

Head

131m
11.1m
946 m
8.37m

Project ID

Shaft power Flow

5.62 hp
362hp
2.05hp
0.87 hp

1261/s
96 /s

6.141/s
1411/s

Head

131m
11.1m
946 m
8.37m

Shaft power Hyd eff.

5.62 hp
362hp
2.05hp
0.87 hp

Created by

385%
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Specific
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420 KWVWUS MG 4.55m
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xylem

DP 3102 HT 3~ 276 FINGE

Dimensional drawing
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12/11/2018
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xylem

Version 10
DP 3102 HT 3~ 276
Life cycle costs (LCC)
Total lifetime 15 Inflation rate (rate of price increases) 2%
Annual operating time 5600 Interest rate (for investment) 3%
Energy cost per KWh 0.00 CAD

Power input P1

Total costs

0.00
CAD

First year costs

6% 0.00 CAD
6% 0.00 CAD
6% o0.00 cAD
6% 0.00 CAD
10%" 0.00 CAD
%8 0.00 CAD
I o.00 cAD
0.00 CAD

Energy

Investment costs

Installation & commissioning
Operating cost

Maintenance & repair
Downtime

Environmental
Decommissioning

0.00
CAD

6% 0.00 CAD
6% 0.00 cAD
6% 0.00 CAD
B6% 0.00 cAD
B0%Y 0.00 CAD
6% 0.00 cAD
B8 0.00 caD
0.00 CAD

Energy (1st year)

Investment costs (1st year)

Installation & commissioning (1st year)
Operating cost (1st year)

Maintenance & repair (1st year)
Downtime (1st year)

Environmental (1st year)
Decommissioning (1st year)

Disclaimer: The calculations and the results are based on user input values and general assunptions and provide only estimated
costs for the input data. Xyleminc can therefore not guarantee that the estimated savings will actually occur.
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q = average daily per capita flow (450 L/cap.d)
| = unit of peak estraneous flow (0.1 L/ha.s)

St. Andrew's Village
Sanitary Sewer Design Sheet

DATE: JANUARY 2019

M = peaking factor CLIENT: Tonking Management Inc. DESIGN: MG \\ \
Q(p) = peak Popukation flow (L/s) \\h ‘
Q(i) = peak extraneous flow (L/s) CHECKED: DR o
Q(d) = peak design flow
Proposed Sewer
Location Individual _ Cumulative Peaking | Pop Flow Q(p)| Extraneous Flow | Design Flow | Type of | Diameter Length | Capacity (L/s) Full Flow Actual Velocity at %
Street From To Population |Area (ha) |Population [Area (ha) Factor (L/s) Qli) (L/s) Q(d) (L/s) Pipe (mm) | Slope (%) (m) n=0.013 Velocity (m/s) Q(d) Capacity
STREET 'D' SAN1 SAN2 16 0.37 16 0.37 4.00 0.326 0.037 0.363fPVC 200 1.00% 25.7 32.798 1.044 0.0116 1.11%
STREET 'D' SAN2 SAN3 6 0.10] 22 0.47 4.00 0.456 0.047 0.503)PVC 200 1.00% 224 32.798 1.044 0.0160 1.54%
STREET 'D* SAN3 SAN4 6 0.14 28 0.61 4.00 0.587 0.061 0.648)PVC 200 1.00% 11.3 32.798 1.044 0.0206! 1.98%
STREET ‘D' SAN4 SANS 63 0.60 91 1.21 4.00 1.891 0.121 2.012)pPVC 200 0.50% 102.6 23.192 0.738 0.0640 8.68%
STREET 'D' SAN5 SAN6 38 0.40! 128 1.61 4.00 2.672 0.161 2.833}jPVC 200 0.50% 68.4 23.192 0.738 0.0902 12.22%
STREET ‘D' SAN7 SANG6 63 o.mm.ﬁ 63 0.59 4.00 1.318 0.059 1.377|pPvC 200 1.00% 105.4 32.798 1.044 0.0438 4.20%
STREET 'A' SAN6 SAN9 0 0.05 192 2.25 4.00 3.990 0.225 4.215]PVC 200 1.00% 63.7 32.798 1.044 0.1342 12.85%
STREET 'B' STuB1l SANS8 50 0.23 50 0.23 4.00 1.044 0.023 1.067)PVC 200 2.00% 6.7 46.384 1.476 0.0340 2.30%
STREET 'B' SANS8 SAN9 16 0.22 66 0.45 4.00 1.370 0.045 1.415pPVC 200 1.00% 60.6 32.798 1.044 0.0450 4.31%
STREET 'B' SAN9 SAN10 22 0.28 279 2.98 4.00 5.817 0.298 6.115)PVC 200 0.50% 51.3 23.192 0.738 0.1946] 26.37%
STREET 'B' SAN10 SAN11 22 0.27 301 3.25 4.00 6.273 0.325 6.598)PVC 200 0.50% 44.9 23.192 0.738 0.2100] 28.45%
STREET 'D' SAN17 SAN16 31 0.30 31 0.30 4.00 0.651 0.030 0.681}PVC 200 1.00% 50.0 32.798 1.044 0.0217 2.08%
STREET 'D' SAN7 SAN16 69 0.61 69 0.61 4.00 1.432 0.061 1.493)PVC 200 1.00% 105.4 32.798 1.044 0.0475 4.55%
STREET 'E' SAN16 SAN15 13 0.18] 113 1.09 4.00 2.344 0.109 2.453}PVC 200 1.00% 52.7 32.798 1.044 0.0781 7.48%
STREET 'E' SAN15 SAN14 0 0.01 113 1.10 4.00 2.344 0.110 2.454)PVC 200 1.00% 14.5 32.798 1.044 0.0781 7.48%
STREET 'D’ SAN17 SAN22 9 0.15 9 0.15 4.00 0.196 0.015 0.211)pPVC 200 1.00% 11.3 32.798 1.044 0.0067, 0.64%
STREET 'D’ SAN22 SAN21 9 0.1 19 0.25 4.00 0.391 0.025 0.416}PVC 200 1.00% 38.0 32.798 1.044 0.0132 1.27%
STREET 'C' SAN23 SAN21 13 0.15 13 0.15 4.00 0.261 0.015 0.276]PVC 200 1.00% 29.4 32.798 1.044 0.0088 0.84%
STREET 'D’ SAN21 SAN20 19 0.22 50 0.62 4.00 1.043 0.062 1.105|PVC 200 0.76% 57.3 28.593 0.910 0.0352 3.87%
STREET 'B' SAN20 SAN19 6 0.11 56 0.73 4.00 1.174 0.073 1.247|pPVC 200 0.50% 13.7 23.192 0.738 0.0397 5.38%
STREET 'B' SAN19 SAN18 6 0.14 63 0.87 4.00 1.304 0.087 1.391)PVC 200 0.50% 14.4 23.192 0.738 0.0443 6.00%
STREET 'B' SAN18 SAN14 22 0.34 85 1.21 4.00 1.761 0.121 1.882|PVC 200 0.50% 65.9 23.192 0.738 0.0599 8.11%
STREET 'B' SAN14 SAN13 13 0.17 210 2.48 4.00 4.365 0.248 4.613|PVC 200 0.50% 52.5 23.192 0.738 0.1468 19.89%
STREET 'B' SAN13 SAN12 6 0.08 216 2.56 4.00 4.496 0.256 4.752]|pvC 200 0.50% 316 23.192 0.738 0.1512 20.49%
STREET 'B' SAN12 SAN11 6 0.09] 222 2.65 4.00 4.626 0.265 4.891}PVC 200 0.50% 289 23.192 0.738 0.1557 21.09%
STREET 'B' SAN11 SPS 0 0.01 523 5.91 3.96 10.801 0.591 11.392|pPVC 200 0.50% 10.0 23.192 0.738 0.3626] 49.12%
Fuller Ave. EXTERNAL |EX MH 43
16 4.97 16 4.97 4.00 0.333 0.497 0.830
50|mA3/d/ha 0 16.16 0 21.13] 9.352 1.616 10.968
11.798)pPVC 300 0.40% 134.0 61.159 0.865 0.1669 19.29%
FORCEMAIN 0 0 523 5.91 3.96 10.801 0.591 11.392
Cambridge St. |[EXMH 43 |EX MH 42 28 2.23 567 34.24 3.95 21.010 3.424 24.434|PVC 300 0.40% 143.0 61.159 0.865 0.3457 39.95%
Cambridge St. [EXMH 42 |EX MH 41 28 1.25 596 wm.bw_ 3.93 21.553 3.549 25.102§PVC 300 0.40% 97.0 61.159 0.865 0.3551] 41.04%

RESIDENTIAL UNITS
LOW MEDIUM HIGH
PPU: 3.13 2.34 1.67

5 0 0
2 0 0
2 0 0

20 0 0
6 8 0
9 15 ol
0 0 0
0 0 wo_
5 0 0
7 0 o]
7 0 0
4 8 0
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4 0 o_
0 0 0
3 0 0|
3 0 0
4 0 0]
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2 0 0
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g = average daily per capita flow (450 L/cap.d) St. Andrew's Lake Village DATE: JANUARY 2019 \
I = unit of peak estraneous flow (0.1 L/ha.s) External Sanitary Sewer Design Sheet \\
M = peaking factor DESIGN: MG \\
Q(p) = peak Popukation flow (L/s) Recreated Based on L.S.D. Developments Inc. Church Street Meadows - Project No. 9401 DWG 2, \\\ \
Q(i) = peak extraneous flow (L/s) prepared by High Point Engineering dated March 9, 1998. CHECKED: DR \‘h‘
Q(d) = peak design flow
Sewer
Location Individual Cumulative Peaking Commercial |Pop Flow Q(p)| Extraneous Flow | Design Flow | Type of | Diameter Length | Capacity (L/s) Full Flow Actual Velocity at %
Street From To Population |Area (ha) [Population |Area (ha) Factor Flow (L/s) (L/s) Q(i) (L/s) Q(d) (L/s) Pipe (mm) |Slope (%) (m) n=0.013 Velocity (m/s) Q(d) (m/s) Capacity
Existing Church Street Meadows
Mercer Crescent MH25A MH13A 21 0.54 21.0 0.54 4.00 0.000 0.438 0.054 0.492 PVC 200 1.10% 115.0 34.399 1.095 0.0156 1.43%
Oxley Drive BLK109 MH13A 35 0.96 35.0 0.96 4.00 0.000 0.729 0.096 0.825 PVC 200 3.00% 10.0 56.809 1.808 0.0263 1.45%
Oxley Drive MH13A MH12A 24.5 0.73 80.5 2.23 4,00 0.000 1.677 0.223 1.900 PVC 200 3.00% 84.0 56.809 1.808 0.0605 3.34%
Oxley Drive MH12A MH11A 7 0.22 87.5 2.45 4.00 0.000 1.823 0.245 2.068 PVC 200 2.00% 25.0 46.384 1.476 0.0658 4.46%
Mercer Crescent MH26A MH14A 24.5 0.55 24.5 0.55 4.00 0.000 0.510 0.055 0.565 PVC 200 1.62% 76.5 41.746 1.329 0.0180 1.35%
Mercer Crescent MH14A |MH15A 35.0 0.79 59.5 1.34 4.00 0.000 1.240 0.134 1.374 PVC 200 1.31% 75.2 37.540 1.195 0.0437 3.66%
Mercer Crescent MH15A |MH11A 21.0 0.60 80.5 1.94 4.00 0.000 1.677 0.194 1.871 PVC 200 0.70% 88.6 27.441 0.873 0.0596 6.82%
Oxley Drive MH11A |MH10A 7 0.29 175.0 4.68 4.00 0.000 3.646 0.468 4114 PVC 200 0.70% 93.8 27.441 0.873 0.1309 14.99%
Proposed Development
STREETD SAN23 SAN24 31 0.41 31.3 0.41 4.00 0.000 0.652 0.041 0.693 PVC 200 3.05% 64.4 57.280 1.823 0.0221 1.21%
PINE GROVE ROAD |SAN24 SAN25 0 0.08 31.3 0.49 4.00 0.000 0.652 0.049 0.701 PVC 200 1.00% 66.5 32.798 1.044 0.0223 2.14%
Commercial STUB2 SAN25 0.26 31.3 0.26 4.00 0.073 0.652 0.026 0.751 PVC 200 1.00% 12.3 32.798 1.044 0.0239 2.29%
PINE GROVE RD SAN25 MH17A 0 0.09 313 0.84 4.00 0.073 0.652 0.084 0.809 PVC 200 1.00% 46.2 32.798 1.044 0.0258 2.47%
Existing Church Street Meadows
Sheffcote Street MH17A MH24A 63 1.03 94.3 1.87 4.00 0.073 1.965 0.187 2.225 PVC 200 1.31% 97.3 37.540 1.195 0.0708 5.93%
Sheffcote Street MH24A MH10A 7 0.22 101.3 2.09 4.00 0.073 2.110 0.209 2.392 PVC 200 1.23% 26.7 36.375 1.158 0.0762 6.58%
Oxley Drive STUB MH10A 7 0.21 7.0 0.21 4.00 0.000 0.146 0.021 0.167 PVC 200 0.71% 9.0 27.636 0.880 0.0053 0.60%
Oxley Drive MH10A MH9A 10.5 0.43 293.8 7.41 4.00 0.073 6.121 0.741 6.935 PVC 200 0.50% 94.8 23.192 0.738 0.2207 29.90%
Byrnes Crescent MH22A MH21A 52.5 1.52 52.5 1.52 4.00 0.000 1.094 0.152 1.246 PVC 200 1.00% 70.0 32.798 1.044 0.0397 3.80%
Byrnes Crescent MH21A MH20A 175 0.44 70.0 1.96 4.00 0.000 1.458 0.196 1.654 PVC 200 0.60% 100.0 25.406 0.809 0.0527 6.51%
Byrnes Crescent MH20A MH19A 35 0.89 105.0 2.85 4.00 0.000 2.188 0.285 2.473 PVC 200 0.60% 108.0 25.406 0.809 0.0787 9.73%
Byrnes Crescent MH19A MH18A 7 0.22 112.0 3.07 4.00 0.000 2.333 0.307 2.640 PVC 200 0.60% 12.0 25.406 0.809 0.0840 10.39%
Byrnes Crescent MH18A |MHSA 28 0.6 140.0 3.67 4,00 0.000 2.917 0.367 3.284 PVC 200 0.60% 72.0 25.406 0.809 0.1045 12.92%
Oxley Drive MH9A MHS8A 3.5 0.15 437.3 11.23 4.00 0.073 9.110 1.123 10.306 PVC 200 0.54% 42.3 24.102 0.767 0.3281 42.76%
Oxley Drive MHS8A MH7A 7 0.24 4443 11.47 4.00 0.073 9.256 1.147 10.476 PVC 200 0.50% 184 23.192 0.738 0.3335 45.17%
Oxley Drive MH7A MHG6A 24.5 0.76 468.8 12.23 3.99 0.073 9.738 1.223 11.034 PVC 200 0.50% 89.9 23.192 0.738 0.3512 47.58%




q = average daily per capita flow (450 L/cap.d) St. Andrew's Lake Village DATE: JANUARY 2019 \
| = unit of peak estraneous flow (0.1 L/ha.s) External Sanitary Sewer Design Sheet \\
M = peaking factor DESIGN: MG \
Q(p) = peak Popukation flow (L/s) Recreated Based on L.S.D. Developments Inc. Church Street Meadows - Project No. 9401 DWG 2, \\\ \
Q(i) = peak extraneous flow (L/s) prepared by High Point Engineering dated March 9, 1998. CHECKED: DR \l\h
Q(d) = peak design flow
Sewer

Location Individual Cumulative Peaking Commercial |Pop Flow Q(p)| Extraneous Flow | Design Flow | Type of | Diameter Length | Capacity (L/s) Full Flow Actual Velocity at %
Street From To Population |Area (ha) |Population |Area (ha) Factor Flow (L/s) (L/s) Q(i) (L/s) Q(d) (L/s) Pipe {mm) {Slope (%) {m) n=0.013 Velocity (m/s) Q(d) (m/s) Capacity
Oxley Drive MH6A MH5A 7 0.28 475.8 12.51 3.99 0.073 9.876 1.251 11.200 PVC 200 0.64% 239 26.239 0.835 0.3565 42.68%
Byrnes Crescent MH22A |MH23A 14 0.45 14.0 0.45 4.00 0.000 0.292 0.045 0.337 PVC 200 1.00% 78.5 32.798 1.044 0.0107 1.03%
Byrnes Crescent MH23A |MH5A 7 0.24 21.0 0.69 4.00 0.000 0.438 0.069 0.507 PVC 200 1.00% 31.0 32.798 1.044 0.0161 1.54%
Oxley Drive MH5A MH4A 35 0.14 500.3 13.34 3.97 0.073 10.355 1.334 11.762 PVC 200 0.60% 24.7 25.406 0.809 0.3744 46.30%
Oxley Drive MH4A MH2A 17.5 0.47 517.8 13.81 3.97 0.073 10.697 1.381 12.151 PVC 200 0.57% 74.8 24,762 0.788 0.3868 49.07%
Oxley Drive MH3A MH2A 7 0.25 7.0 0.25 4.00 0.000 0.146 0.025 0.171 PVC 200 1.02% 32.8 33.125 1.054 0.0054 0.52%
O'Reilley Streeet MH2A MH1A 14 0.39 538.8 14.45 3.96 0.073 11.105 1.445 12.623 PVC 200 0.66% 100.3 26.646 0.848 0.4018 47.37%
O'Reilley Streeet MH1A EXMH 17 0 0 538.8 14.45 3.96 0.073 11.105 1.445 12.623 PvC 200 0.86% 21.0 30.416 0.968 0.4018 41.50%
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PERFORMED TO THE OP 'S SPECIFICATIONS.

6. ANV COSTS ARISING FROM INSPECTIONS BY UTILITES SUCH AS GAS.
BELL. HYDRO, TV ETC WL BE BORNE BY THE CONTRACTOR
WINGUT COMPENSATION.
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1. LOCATION OF DESTING UTIUTIES SHOWN ON FLANS OR NOT TO 8T
CSTABUSMID BY THE CONTRACTOR. FURTMER, TME CONTRACTOR SMALL
BT SOLELY REIPONSIBLE FOR LOCATING, SUPPORTING AND PROTECTING
o R hen Dt o e SLA O N, A FOR M. RCPARS
AND CONSEQUENCES RESULTING FROM DAMACE TO SAME.
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