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1.0 Introduction

C.F. Crozier & Associates has been retained by Reid’s Heritage Homes to prepare a Functional
Servicing and Storm Water Management Brief for the proposed development of Balmoral Village
Block 2, also known as Royal Windsor. The need for this implementation study is precipitated by the
Applicant’s desire to obtain Site Plan Approval to construct 132 residential apartment units.

This report has been prepared to provide an analysis of the proposed servicing (water, sanitary, and
utilities) and stormwater management (SWM) systems within Block 2. The servicing and stormwater
strategies for this portion of Balmoral Village will be in conformance with the overall master grading
and servicing designs for Balmoral Village as outlined in the following reports and designs:

e Balmoral Village - Site Plan Approved Drawing Set (CFCA, March 2016)

e Block 1 and 4 Servicing and Stormwater Management Implementation Report (CFCA, July
2015)

o Stormwater Management Implementation Report (CFCA, February 2015)
e Functional Servicing and Stormwater Management Report (CFCA, July 2011)

Note that in previous reports and drawings that Block 2 is referenced as Block B.

2.0 Site Description

Balmoral Village is a mixed-used adult lifestyle condominium development situated on a 9.5-hectare
property and is located south of Harbour Street, northeast of the Georgian Trail, and northwest of
Black Ash Creek. The Cranberry Golf Course operations yard is located west of the site and
Highway 26 is located east of the site. The Site was previously used as a golf driving range, and the
legal description of the property is Part Lot 45, Concession 10, former Town of Nottawasaga, now in
the Town of Collingwood. Figure 1 illustrates the site location.

Block 2 is bounded by:

o Harbour Street to the north

e Sutton Lane to the south

e Residential Dwellings fo the west

e Kimberly Lane to the east
Reid’s Heritage Homes is proposing to develop Block 2 into a 5-storey mid-rise building. The building
will be classified as residential-use and consist of 132 units. Surface parking will be provided, which
will include 42 parking spots within the property and 122 parking spaces in the underground parking

structure. Access to Block 2 will be from Kimberly Lane through two enfrances south of Harbour
Street. Refer to the Figure 2 for the Site Plan (KNYMH Architecture, January 2020).

C.F. Crozier & Associates Inc. Page 1 of 9
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3.0 Water Servicing

Potable water for the development will be supplied by the Town of Collingwood municipal water
distribution system.

3.1 Existing Water Servicing

A review of the Site Plan Approved Drawings (CFCA, March 2016), Drawing 101D dated 09/29/2015
indicates that the following Municipal infrastructure is available in the adjacent roadways:

e 300 mm diameter trunk watermain on the north side of Harbour Street;
e 200 mm diameter watermain on Kimberly Lane;
e 200 mm diameter watermain on Sutton Lane;

e 150 mm diameter service lateral extended into Block 2; and

Two hydrants located on the west side of Kimberly Lane.

Based on the size of the development, proposed uses and necessity to provide fire protection
systems for mid-rise buildings, the internal watermain throughout Balmoral Village are all 200 mm
diameter pipes, which exceeds the minimum Town standard diameter of 150 mm. This sizing was
reviewed and confirmed by the Town and their consultant (Ainley Group) via completion of a
distribution analysis and updates o the municipal network model. Refer to the report prepared by
Ainley Group dated February 17, 2015 and provided in Appendix A of this report.

The Town of Collingwood freats and distributes potable water from its water tfreatment plant (WTP)
located on Raglan Street, which draws water from Nottawasaga Bay. The rating of the daily
tfreatment capacity of the plant is 31,140 m3/day. Per the 2018 Compliance report for the WTP, the
yearly high Daily Average Demand was 22,032 m3 and the year high Maximum Day Demand was
24,277 m3, which indicates sufficient capacity is available for future development.

3.2 Design Water Demand
The water demands for the proposed development were calculated with reference to the Town of
Collingwood Development Standards (2007). Per recent comments from the Town it is understood
that Development Standards are being updated with typical persons per unit (PPU), based on
census data. Therefore, the water demand calculations below were prepared assuming 1.9 PPU for
apartment units. Water demands for Block 2 were calculated as follows:

e Average Residential Flow Rate 450 L/cap/day

e Max Day/Peck Hour Factors 2.0/4.5

It is estimated that water demands for Block 2 are as follows:

e Average Day 1.31 L/sec
e MaxDay 2.61 L/sec
e Peak Hour 5.88 L/sec
C.F. Crozier & Associates Inc. Page 2 of 9
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3.3 Fire Flow Demand

The Fire Underwriters Survey method was used to estimate the fire flow requirements for the
proposed development. This calculation estimates the preliminary watermain size required to service
the development and is based on a building type of non-combustible construction and a gross floor
area (GFA) of 10,850 sg. m. per Site Plan 1 dated January 7, 2020. Table 1 summarizes the required
fire flow and duration to meet fire protection for the proposed development.

Table 1: Estimated Fire Demand Flows

Demand Flow Duration
Meth
sthod (Lss) (h)
Fire Underwriters Survey 333 4.5
Ontario Building Code 150 2

The Fire Underwriters Survey value is a conservative estimate for comparison purposes only. The
proposed fire service is required to accommodate a fire flow of 150 L/s for a duration of 2 hours. The
mechanical engineer for this development will complete the required analyses for fire protection,
and the architect will design fire separation methods per the determined fire flow rate, in order to
meet municipally available flows and pressures.

3.4 Proposed Water Servicing

Connection to the existing municipal system is straightforward and feasible. Block 2 will be serviced
by connecting to the 200 mm diameter watermain on Kimberly Lane via an existing 150 mm
diameter service lateral. The 5-storey mid-rise will be serviced with dedicated and separate potable
and fire service lines. Refer to Figure 3 for the Site Servicing Plan.

The existing 150 mm diameter lateral was designed for a 5-storey residential building with 109 units
and 3.5 PPU, which is equivalent to a peak hour flow of 8.94 L/sec. Since the water demand
calculations for the proposed development are less than what was previously estimated, we
conclude that the existing municipal infrastructure has sufficient capacity to support the proposed
development without any required external improvements.

In September 2019, our office requested a watermain hydraulic assessment of the proposed
development for Block 2 and its impacts on the existing water distribution system. C3 Water
prepared a Technical Memorandum (C3 Water, October 2019) based on the water and fire flow
demands from Block 2. The results of the memorandum have shown that the existing infrastructure
will have adequate pressure within the system post development of Block 2. Refer to Appendix B for
the Technical Memorandum.

C.F. Crozier & Associates Inc. Page 3 of 9
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4.0 Sanitary Servicing

The following section provides an analysis of the servicing strategy for the proposed sanitary sewage
system for Block 2.

4.1 Existing Sanitary Servicing

The existing sewage infrastructure at or near the site includes the following:

Black Ash Sewage Pumping Station on Highway 26;
e 1050 mm diameter public trunk sanitary sewer on the west side of Highway 26;
e 500 mm diameter public sanitary sewer along the centre line of Harbour Street;
e 200 mm diameter private sanitary sewer along the centre line of Kimberly Lane; and
¢ Two 150 mm diameter private sanitary service laterals extended into Block 2.
4.2 Design Sanitary Flow

The Town of Collingwood Development Standards (2007) were referenced to calculate sanitary
design flows for the proposed development using the following design figures:

¢ Average Residential Flow Rate 450 L/cap/day

e Occupation Density 1.9 PPU

e Residential Peaking Factor 4.1 (Harmon Formula)
e Infilfration 0.23 L/s/ha

Based on the number of units above, the expected sanitary flows for the proposed development is
approximately 5.57 L/s. Refer to Appendix C for the full calculations.

4.3 Proposed Sanitary Servicing

The development is proposed fo be serviced by the two existing 150 mm diameter service laterals
connected to existing manholes 23 and 28 each with a slope of 2.0 %. The proposed sanitary service
will be designed per the Town standards. The Site Servicing Plan (Figure 3) illustrates the location of
the sanitary sewer and both laterals. The intfernal sanitary system of the building will be designed per
the mechanical engineer’s details and specifications.

The two existing 150 mm diameter service laterals were designed for a 5-storey residential building
with 109 units and 3.5 PPU, which is equivalent to a peak hour flow of 6.70 L/sec. Since the sanitary
flow calculations for the proposed development are less than what was previously estimated, we
conclude that the existing municipal infrastructure has sufficient capacity to support the proposed
development without any required external improvements

C.F. Crozier & Associates Inc. Page 4 of 9
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5.0 STORMWATER MANAGEMENT

Per the Approved Storm Area Drainage Plan (Figure 4), drainage from the subject development will
be conveyed to two separate outlets; namely, the SWM facility and Harbour Street. To limit the
amount of site runoff that will be tributary to the Harbour Street drainage system, the overall Block
Grading and Master Drainage Plan was designed to maximize the drainage area tributary to the
SWM facility.

5.1 Stormwater Management & Grading Criteria

The applicable SWM and Grading Criteria to be applied to Block 2 from the SWM Implementation
Report (2015) include the following:

e Proposed grading and drainage meet the intent of the master grading and drainage plan;

o Regardless of outlet, Block 2 is not to exceed the specified maximum impervious level for the
development block;

¢ Site Grading to adhere to the findings of the Natural Hazards Assessment (2010) and
Functional Servicing and Stormwater Management Report (2011);

o The minimum specified site grade is above 178.95 m.
o Flood hazards remain contained within the EP lands and the existing Regional water
surface elevation of 178.65 mis respected upon development of the subject lands.

¢ Proposed parking lot grading to provide suitable cover over the private storm sewers to
prevent frost heave and provide an overland route for major storm runoff; and

e All buildings within Block 2 to meet minimum groundwater separation per Town policy unless
Town staff support a reduction in the minimum groundwater separation based on
Geotechnical recommendations.

SWM Facility

e Forsite drainage directed to the Black Ash Creek via the private SWM facility, all site
drainage should be directed fo the sediment forebay of the SWM facility per the Master
Grading & Drainage Plan.

Harbour Street

o Post-development peak flow rates for the Regulatory storm event from the total Harbour
Street drainage area (including site flows) should be at or below pre-development levels.

The Harbour Street post and pre-development peak flow rates for the Regulatory storm event were
established in the SWM Implementation Report (2015) via SWMHYMO modeling, to facilitate the
design of the drainage system. The post-development SWMHYMO model determined the peak flows
from the total drainage area including the 31 ha of external drainage area and approximately 1 ha
of the site drainage area. The site drainage area was as per the approved Block Grading and
Master Drainage Plan (DWG 103A, February 2015).

C.F. Crozier & Associates Inc. Page 5of 9
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5.2 Existing Drainage Conditions

5.2.1 Existing Block Grading

The Block Grading and Master Drainage Plan (DWG 103A) was completed o support the
Subdivision Agreement. This plan set the minimum grading to achieve the overall drainage
objectives for the development and for each development block. Af the site plan approval stage of
a given block, the proponent of the block is required to demonstrate that the block grading meets
the intent of the minimum site grades provided on the Block Grading and Master Drainage Plan.

At the time of preparing the Block Grading and Master Drainage Plan (March 2015), the monitoring
program to determine the groundwater table across the subject lands had not been completed.
Therefore, the groundwater table was not known at that time. To facilitate the setting of minimum
finished grades across the site, a conservative assumption was made on the groundwater level. This
established the low point along Kari Crescent at the SWM Facility overland flow route to be 180.70
m. The minimum finished grades were re-evaluated post completion of the groundwater monitoring
program completed by Terraprobe in 2015, which set the minimum finished floor elevation (FFE) for
Block 2 at 182.50 m.

Block 1 and Block 4 were Site Plan Approved in March 2016, which modified the approved Block
Grading and Master Drainage Plan. The Storm Area Drainage Plan (C.F. Crozier and Associates,
February 2016) was included in the approved engineering drawings set, which changed the
allowable drainage areas for each block in Balmoral Village. Refer to Figure 4 for the approved
Storm Area Drainage Plan. To maximize the portion of Blocks 2, 3, and 4 that is tributary to the SWM
Facility, the following elements were incorporated into the design:

e Extension of storm sewers from Kari Crescent

o Two storm sewers were extended to the three Blocks from Kari Crescent. The first
storm sewer was extended to Block 4 via a servicing corridor between the retirement
and apartment buildings, while the second storm sewer was extended north along
Kimberly Lane. The storm sewers will capture runoff generated from the parking
areas in Block 2.

e Minimize the proposed parking lot elevations.

o Given the elevation change between Harbour Street and the site elevation (~1.8 m),
maintaining the approved vertical curve of the Kimberly Lane access from Harbour
Street and providing an acceptable vertical curve for the east access road results in
a direct relationship between the parking lot elevations and the size of the drainage
area tributary to Harbour Street (i.e. the higher the parking lot elevations, the more
block drainage will outlet to Harbour Street). Per the SWM criteria, the Harbour Street
fributary drainage area from the site is fo be minimized.

It was determined that an overland flow route from Blocks 2, 3, and 4 to Kari Crescent cannot be
provided without raising the parking lot elevations to the point where runoff from an unacceptably
large portion of the said blocks would outlet to Harbour Street. Therefore, an alternative major
system design was proposed whereby the storm sewer system within the Blocks 2, 3 and 4 will
capture and convey the 100-year storm to the Kari Crescent storm sewer system and outlet to the
SWM Facility. The parking lot areas have been designed to maximize the catchbasin capfture (i.e.
waffle grading design), while providing an emergency flow route to Harbour Street in case of
catchbasin blockage.

C.F. Crozier & Associates Inc. Page 6 of 9
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Two storm sewer stubs have been provided for Block 2 to allow the proposed connection to the
existing private storm sewer system. Major and minor storm flows from the two entrances on Kimberly
Lane will outlet to the SWM Pond drainage system, which further minimizes the drainage area
contributing to the Harbour Street drainage system.

5.2.2 Hydraulic Grade Line Analysis

A hydraulic grade line (HGL) analysis was completed for the SWM Implementation Report (CFCA,
July 2015) to ensure that the storm sewer system will adequately function during the 100-year storm
event to convey the 100-year peak flows from Blocks 2, 3, and 4. A 5-year storm sewer design sheet
was also prepared to demonstrate free flow capacity in the minor storm event. A starting water
surface elevation at the outlet of the storm sewer system was set equal to 178.55 m, which
corresponds to the design 100-year high water level in the SWM Facility. This elevation also
corresponds to the invert of the SWM facility emergency spillway. Typical procedures for HGL
analyses were applied including analysis of friction losses, junction losses, manhole losses, per the
methodology outlined in Modern Sewer Design (1999).

A catchbasin capture analysis was not completed. Rather, it was assumed that the storm sewer
system will have 100-year peak flow capture. This assumption results in a conservative HGL given that
it is unlikely that the entire major storm flows generated from Block 1 will enter into the storm sewer
system. The results of the analysis indicated that the HGL within Blocks 2, 3, and 4 will be below the
catchbasin/manhole top of grates during the 100-year event. Therefore, the existing storm sewer
system will perform adequately during the 100-year event to convey the 100-year storm flows from
the said blocks.

53 Proposed Drainage Conditions

As presented on Figure 5, there is an overall minor change in the drainage areas contributing to the
Harbour Street and SWM Facility drainage systems from Block 2 as compared to the boundaries
presented on the approved Storm Area Drainage Plan. The total drainage area conftributing to the
Harbour Street outlet was reduced as a result of the proposed Grading Plan for Block 2. Refer to
Table 2 below

Table 2: Drainage Area Comparison
SWM Facility Drainage | Harbour Street Drainage

Conditions Area Area
(ha) (ha)

Approved Drainage Area
(2016) 6.52 1.13

Modified Drainage Area
(2020) 6.56 1.10

Furthermore, the land uses within the said areas have not changed; therefore, there has not been
an appreciable change in the level of imperviousness for Block 2. As a result, it is reasonable o
assume that the post-development peak flow rates for the Regulatory storm event from the total
Harbour Street drainage area (including site flows) will be consistent with the SWMHYMO model
output per the Balmoral Master SWM Report.

C.F. Crozier & Associates Inc. Page 7 of 9
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6.0 Utilities

The Village will be serviced with natural gas, telephone, cable TV and hydro. All such utilities have
been contacted, and each utility has confirmed that there are existing facilities available along
Harbour Street and the constructed blocks within Balmoral Village, but that upgrades may be
required. Upgrades will be required to the external hydro service to extend the existing 44kV hydro
service on Highway 26 along Harbour Street to service the proposed development.

7.0 Erosion & Sediment Controls

Erosion & sediment confrols will be implemented prior to any on-site construction works. An Erosion &
Sediment Conftrol Plan has been prepared for works associated with the internal Block 2
construction. Refer to Figure 6 to view the Erosion and Sediment Control Plan, which includes the
following.

o Silt fencing

Silt fence will be constructed in accordance with NVCA's Typical Detail of Silt/Sediment Fence (BSD-
23 Draft). It should be noted that additional silt fence may be added based on field decisions by the
Engineer and Developer prior to, during and following the earth works.

e Silt Sacks

Silt sacks will be installed in the downstream catchbasins in Balmoral Village. The silt sacks are intended
to capture silt produced by construction activities and prevent blockages in the storm sewer system.
The silt sacks will be maintained as required during the construction activities.

e Stone Mud Mat

A mud mat will be installed at the main access point to Block 2 to reduce the amount of mud tracking
ontfo existing paved roadways during site servicing operations.

e Flow Check Dams

Temporary straw bale dams will be utilized on-site in order to prevent any silt mitigation off site during
and after construction activities. These dams will promote settling of suspended solids and will
reduce flow velocities. Sediment accumulation will be monitored and removed as necessary. The
need for additional flow check dams will be based on the field condition at the discretion of the
Engineer and Owners and implemented as necessary.

C.F. Crozier & Associates Inc. Page 8 of 9
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8.0 Conclusions and Recommendations
Based on the information offered in this report, we offer the following conclusions:

The analysis presented above provides a comprehensive servicing and stormwater management
assessment in support of the proposed Block 2 development.

e Sanitary Servicing for Block 2 will be provided by existing private sanitary sewer along
Kimberly Lane and conveyed to the existing municipal frunk sewer on Harbour Street. Both
sewers have adequate capacity for the proposed developments of Block 2 in Balmoral
Village;

¢ The mid-rise building will be serviced by connecting to the existing 200 mm diameter
municipal watermain on Kimberly Lane. Fire and domestic services will be separated at the
property line with isolation valves;

o Utilities are available adjacent to Block 2 and will be extended into the site. Upgrades will be
required to the external hydro service to extend the existing 44kV hydro service on Highway
26 along Harbour Street to service the proposed development;

¢ The proposed grading and drainage system will meet the intent of the approved overall
Master Storm Drainage Area Plan; and

¢ Runoff generated from Block 2 will outlet to both the Harbour Street drainage system and the
private SWM Facility, which were previously designed and approved as part of the
Subdivision Agreement. The proposed Block 2 drainage plans respect the drainage areas
and impervious level assumptions that were incorporated into the design of the said
receiving drainage systems. Therefore, SWM criteria per the Balmoral Master SWM Report will
be met.

Given the above noted conclusions, we support the Site Plan Approval Application for the Royal
Windsor at Balmoral Village from the perspective of engineering servicing and stormwater
management requirements.

Respectfully submitted,
C.F. CROLZIER & ASSOCIATES INC. C.F. CROZIER & ASSOCIATES INC.

Kevin Morris, P.Eng George Cooper, E.IT.
Founding Partner Engineering Intern
KM/gc

J\ 100\ 183 - Landex Projects\4877-Balmoral Blk 2 Apts Civil\Reports\site plan approval\2020.01.08 Balmoral Blk 2 SWM and
FSR.docx
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Ainley & Associates Limited

]
CONSULTING 280 Pretly River Parkway, Collingwood, Ontario L9Y 4J5
ENGINEERS Tel: (705) 445-3451 » Fax; (705) 445-0968

GROUP PLANNERS E-mail: collingwood@ainleygroup.com

February 17,2015 File No. 115020

Collingwood Utility Services

Box 189

43 Stewart Road
Collingwood, Ontario

L9Y 3Z5

Attn:  Peggy Slama, P. Eng.
Manager, Water Services

Ref:  Collingwood Utility Services
Balmoral Village Development

Dear Ms. Slama:

We have completed the review of the theoretical pressures and available fire flows at the
proposed Balmoral Village Development, as per your January 29, 2015 request. This analysis
was undertaken utilizing the CPU’'s water distribution system WaterCAD computer model,
updated to 2012 Existing Conditions. It includes a review of pressures within the area of
interest under average day demand (ADD), maximum day demand (MDD), peak hour (PH),
maximum day demand plus available fire flow (MDD + FF), and an MDD extended period
simulation (EPS).

The conditions for all scenarios are as follows:

. Demands for the proposed Balmoral Village Development are based on the following:

o

94 residential units and population density of 3 people/unit based on the
Collingwood Water Model Update for future residential units, the lot distribution is
based on a drawing provided by Crozier & Associates.

109, one and two bedroom condo units with a population density of 1.5
people/unit since it was assumed that the one and two bedroom units would have
occupancy of 1 to 2 people. An average of 3 people seemed high

2,800 m® of commercial space

126 Retirement home units with 1 bedroom and no kitchen

46 Senior Apartment units with a population density of 1.5 people/unit, it was
assumed that the two bedroom units would have occupancy of 1 to 2 people. An
average of 3 people seemed high

1,120 m? of recreation centre which includes a therapeutic pool and showers to
be used by the retirement home residents, it is assumed that there will be no
additional water demands from the recreation centre since the people using the
pool and shower live at the same location, they would either use the recreational
centre showers or their own shower. It was also noted by Crozier & Associates
that the pool would be filled by a water truck therefore no water demand to fill the
pool would need to be modeled.

. The Average Day Demand (ADD) for residential units the proposed Balmoral Village

Development is based on 450 L/capeday from the Collingwood Town Standards and
MOE Guidelines.

Creating Quality Solutions Together



. The ADD for the commercial space is 28m?/(haed) from the MOE guidelines.

. The ADD for the retirement home units was assumed to be the same as a hotel since
each unit contains a bedroom but no kitchen and the MOE guidelines do not have a
water demand for retirement units, the ADD used was 225 L/bedspace/day from the
MOE design guidelines for a hotel

. A Maximum Day Factor (MDF) of 2.0 and a Peak Hour Factor (PHF) of 4.5 were used.
The MDF and PHF are based on the Town of Collingwood Standards.

. The piping diameters and layout are based on the Watermain Distribution Plan Drawing
provided by Crozier & Associates (Job number 362-2897, drawing no 107)

. Friction Factors for all proposed piping are based on MOE Design Guidelines.

. The elevations within the Balmoral Village Development are based on Drawing No. 107
(Water Distribution Plan) provided by Crozier & Associates.

. MDD + FF was modelled with a required minimum zone pressure of 140kPa as per the

MOE Guidelines. The minimum fire flow required for the development per Crozier's
calculations include 150 L/s required as per Ontario Building Code or 233 L/s required
by the Fire Underwriters

Our analysis includes a review of existing system conditions and also of intermediate system
demand conditions and ultimate build-out demand conditions.

EXISTING SYSTEM CONDITIONS

A review of pressures within the area of interest under ADD, MDD, PH and MDD + FF was
completed under existing system conditions (updated to the end of 2012) plus the proposed
development.

Under the above noted conditions system pressures in the vicinity of the proposed Balmoral
Village development are approximately:

. range from 400 kPa to 420 kPa under ADD conditions
. range from 435 kPa to 455 kPa under MDD conditions
. range from 420 kPa to 440 kPa under PH conditions

The pressure differences that between occur ADD, MDD and PH conditions are due to
additional pumps turning on for the different conditions. These pressures are within the range
recommended in the MOE Design Guidelines for normal operating conditions (Per the MOE
Design Guidelines for Drinking Water Systems 2008, Chapter 10, Section 10.2 Hydraulic
Design, 10.2.2.1 Maximum and Minimum Operating Pressures: The normal operating pressure
in the distribution system should be approximately 350 to 480 kPa and not less than 275kPa.
The maximum pressures in the distribution system should not exceed 700 kPa to avoid damage
to household plumbing and unnecessary water and energy consumption).

An MDD extended period simulation was performed under the above conditions. The pressures
within the proposed development varied between 360kPa to 450kPa over the 72 hour
simulation. These pressures are within the range recommended by the MOE Design
Guidelines.

Under the above noted conditions and MDD the available fire flow in the vicinity of the proposed
development ranges from approximately 265 L/s to 450 L/s.

-D. Ainley Group



INTERMEDIATE GROWTH CONDITION

The conditions for the intermediate system demand analysis included:

. Infilling and draft approved/proposed developments within Collingwood. Draft approved
subdivisions/ developments include: Pretty River Estates, Mountain Croft (includes
Tepco Holdings), Findlay, The Preserve at Georgian Bay (Consolate), Di Poce Industrial
Subdivision, Tanglewood at Cranberry, Mair Mills Villages, Helen Court Homes,
Georgian Meadows, 121 High Street (Heights of Collingwood), Eden Oak McNabb,
Consolate West Lands, The Victoria Annex.

o Demand of 4,000m*day to the Town of The Blue Mountains (Blue Mountains). The
Town of Collingwood is currently initiating discussions with the Town of the Blue
Mountains to reduce the committed capacity to 1,000m*day, with more being allowed
when required only if the Town of Collingwood is able to supply it without compromising
flows and pressures to Collingwood. A future demand of 4,000m®/day to the Town of the
Blue Mountains was used in the model and based on the potential to decrease the
committed capacity to 1,000m®/day this is considered to be conservative.

. Blue Mountains demand is considered to be constant, ie. Maximum Day and Peak Hour
factors have not been applied.

System improvements that have been included in the simulations are:

. Stewart Road Reservoir and Booster Pumping Station on-line
e Carmichael Reservoir modelled as a “flow-through” facility
. A loop of 400mm diameter watermain is required from the west entrance to Georgian

Meadows on Sixth Street to the 10th Line and on the 10th Line from Sixth Street to the
entrance of Georgian Meadows by Conners Drive

Under the above noted conditions system pressures in the vicinity of the Balmoral Village
Development are approximately:

. range from 375 kPa to 395 kPa under ADD conditions
. range from 365 kPa to 385 kPa under MDD conditions
. range from 348 kPa to 368 kPa under PH conditions

The pressure differences that between occur ADD, MDD and PH conditions are due to
additional pumps turning on for the different conditions. These pressures are within the range
recommended in the MOE Design Guidelines for normal operating conditions (Per the MOE
Design Guidelines for Drinking Water Systems 2008, Chapter 10, Section 10.2 Hydraulic
Design, 10.2.2.1 Maximum and Minimum Operating Pressures: The normal operating pressure
in the distribution system should be approximately 350 to 480 kPa and not less than 275kPa.
The maximum pressures in the distribution system should not exceed 700 kPa to avoid damage
to household plumbing and unnecessary water and energy consumption).

An MDD extended period simulation was performed under the above conditions. The pressures
within the proposed development varied between 325 kPa to 375 kPa over the 72 hour
simulation. These pressures are within the range recommended by the MOE Design
Guidelines.

Under the above noted conditions and MDD the available fire flow in the vicinity of the proposed
Balmoral Village Development ranges from approximately 95L/s to 170L/s. While these fire
flows do not meet the minimum 233 L/s fire flow required by the Fire Underwriter, the minimum
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fire flow of 150 L/s required by the Ontario Building Code (OBC) is generally met. The fire flows
that are less than 150 L/s occur near the residential units where the minimum fire flow set by the
OBC is 45L/s and 75 L/s as per the fire flows calculated by Crozier and Associates. The MOE
guidelines indicated the minimum fire flow for residential area is 38L/s. Therefore, the fire flows
are satisfactory.

ULTIMATE GROWTH CONDITION

Under ultimate-build out conditions system pressures in the vicinity of the proposed Balmoral
Village Development are approximately:

. range from 320 kPa to 340 kPa under ADD conditions
. range from 320 Pa to 340 kPa under MDD conditions
. range from 310 kPa to 330 kPa under PH conditions

The pressure differences that between occur ADD, MDD and PH conditions are due to
additional pumps turning on for the different conditions. These pressures are below the range
recommended in the MOE Design Guidelines for normal operating conditions, however the
pressures are greater than 275 kPa minimum (Per the MOE Design Guidelines for Drinking
Water Systems 2008, Chapter 10, Section 10.2 Hydraulic Design, 10.2.2.1 Maximum and
Minimum Operating Pressures: The normal operating pressure in the distribution system should
be approximately 350 to 480 kPa and not less than 275kPa. The maximum pressures in the
distribution system should not exceed 700 kPa to avoid damage to household plumbing and
unnecessary water and energy consumption).

An MDD extended period simulation was performed under the above conditions. The pressures
within the proposed developed varied between 315 kPa to 340 kPa over the 72 hour simulation.
These pressures are more than the minimum recommended by the MOE Design Guidelines.

Under ultimate build out MDD-conditions, the available fire flow in the vicinity of the proposed
development ranges from approximately 165L/s to 170L/s. While these fire flows do not meet
the minimum 233 s fire flow required by the Fire Underwriter, the minimum fire flow of 150 L/s
required by the Ontario Building Code (OBC) is met. Therefore, the fire flows are satisfactory.
We trust that the above modelling results will assist you in your assessment of the proposed
Balmoral Village Development. If you have any questions or require further detail, please do not
hesitate to contact this office.

Yours truly

AINLEY & ASSOCIATES LIMITED

(jur@ﬂ/

Julia Roest E.I.T.

JER/S:\M 15020\Correspondence\Letter\Balmoral Village Development.docx
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To: Peggy Slama, P.Eng. Company: Town of Collingwood

Manager, Environmental Services

From: Sam Ziemann, P.Eng. OurFile: 75-41-171235
Cc: Date: October 7, 2019
Subject: Watermain Hydraulic Assessment of Balmoral Block 2 Development

The contents of this memorandum are intended only for the recipient. Any other use and/or reproduction without prior consent of C3 Water Inc. is strictly prohibited.

TOWN OF COLLINGWOOD

Watermain Hydraulic Assessment of the Proposed
Balmoral Block 2 Development

C3 WATER INC.
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Town of Collingwood
Watermain Hydraulic Assessment of the Balmoral Block 2 Development

75-41-171235

1.0 INTRODUCTION AND BACKGROUND

C3 Water (C3W) has been requested to conduct a watermain hydraulic assessment of the proposed
Balmoral Block 2 development and its impacts on the existing distribution system. Figure 1-1 below provides

an overview of the proposed development area. A detailed site plan developed by Crozier Consulting
Engineers (Crozier) is included in Appendix A.

The proposed development is located in pressure Zone 1 on the west side of Kimberly Lane between Sutton
Lane and Harbour Street encompassing an area of approximately 0.86 ha. The development design includes
a five-story apartment building consisting of a total of 132 residential units. A new development area south
of Harbour Street will include new roads Kimberley Lane, Sutton Lane and Kari Crescent. The new area is

to be serviced by a network of 200 mm diameter watermains connected to the existing 300 mm diameter
watermain on Harbour Street as shown in Figure 1-1.
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Figure 1-1: Proposed Development Area Site Overview (NTS)

1.1 Design Standards

The Town of Collingwood Development Standards (Town Standards) provide design criteria for assessing
the impact of proposed developments. The Town Standards recommend that watermains be designed to
provide maximum day demands plus fire flows according to the land use type. The Town Standards also
outline minimum pressure requirements, as shown in Table 1.2 below.

C3 Water Inc., A C3 Group Company Delivering Value Through The Water Cycle:
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Town of Collingwood

Watermain Hydraulic Assessment of the Balmoral Block 2 Development

75-41-171235

Table 1.2 Town of Collingwood Design Standards

Minimum Preferred
Fire Flow Requirements
Single-Family Residential 57 L/s 76 L/s
Industrial/Commercial Subdivisions 136 L/s 154 L/s
Downtown Commercial 136 L/s 189 L/s
Pressure Requirements
Maximum Day Demands + Fire Flows 20 psi
Standard Operating Conditions 40 psi (Peak Hour) 50 - 80 psi

1.2 Demand and Fire Flow Calculations

Crozier completed calculations for the anticipated water demands for the development. The calculations are
based on recommended values from the Town Standards. The Max Day Demands (MDD) and Peak Hour
Demands (PHD) were calculated based on the average flows, and recommended peaking factors of 2.0 for
MDD and 4.5 for PHD as per MECP Design Guidelines for Drinking Water Systems 3.4.5.1 and Town
Standards. The domestic demands for the proposed development are summarized in Table 1.2 below and
detailed calculations are provided in Appendix B.

Table 1.2 Demand Calculated Values
Scenario Demand (L/s)
ADD 1.31
MDD 2.61
PHD 5.88

Fire flow calculations were also completed by Crozier using the Fire Underwriters Survey (FUS) Method and
the Ontario Building Code (OBC) for the proposed development. The FUS calculation was based on the
total area of the 5-storey building of 10,850 m? assuming non-combustible construction with a sprinkler
system. The required fire flows calculated by Crozier are summarized in Table 1.3 below and provided in
Appendix B. The largest preferred fire flow requirement specified in the Town Standards as shown in Table
1.2 is 189 L/s. For the purpose of this report, the FUS required fire flow of 333 L/s was used. The FUS
Guidelines state that the required duration for a fire flow requirement of 333 L/s is 4.5 hours.

Table 1.3 Fire Flow Calculated Values
Calculation Required Fire Flow
Method (L/s)
FUS 333
OBC 150

C3 Water Inc., A C3 Group Company

350 Woolwich St. S.
Breslau ON NOB 1M0

Delivering Value Through The Water Cycle:
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Town of Collingwood
Watermain Hydraulic Assessment of the Balmoral Block 2 Development
75-41-171235

2.0 MODELLING RESULTS

2.1 Pressure

The proposed development area was assessed using the model’s existing (2016) Average Day Demand
(ADD) and Maximum Day Demand (MDD) scenarios. Under ADD and MDD conditions, one pump is
operated at Carmichael pump station for a short duration each day at a rate of approximately 110 L/s. Under
each scenario, the model was run for a 48-hour period.

The area surrounding the proposed development was assessed excluding the Balmoral Block 2
development demands to determine the existing conditions. Under current ADD conditions, the minimum
pressures in the surrounding area during the 48-hour model run range from 50 - 80 psi. Under MDD
conditions, surrounding area had minimum pressures ranging from 40 — 50 psi. Figures 2-1 and 2-2 show
the existing minimum pressures under ADD and MDD, respectively.
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Figure 2-1 Existing Conditions ADD — Minimum Pressure — Excluding Balmoral Block 2
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Town of Collingwood
Watermain Hydraulic Assessment of the Balmoral Block 2 Development
75-41-171235
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Figure 2-2  Existing Conditions MDD — Minimum Pressure — Excluding Balmoral Block 2

The range of ground elevations in the Balmoral Block 2 development is approximately 179 - 181 mASL,
which is within the preferred Zone 1 elevations of 171 — 192 m. Based on the Zone 1 hydraulic grade line
(HGL) of approximately 227m, it is expected that static pressures in the development would be 46 — 48 m
of head, or 65 - 68 psi.

The calculated demands and the proposed watermains for the development were added to the model and
pressures in the development were tested in Zone 1 under ADD and MDD scenarios under current
conditions. The ADD development pressures were found to be 55 — 72 psi, which is within Town’s preferred
operating criteria of 50 — 80 psi. The minimum pressure during MDD was found to be 42 — 71 psi which is
slightly above the Town’s minimum pressure standard of 40 psi
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350 Woolwich St. S. Source to Tap, Tap to Source
Breslau ON NOB 1M0 Page | 4



Town of Collingwood
Watermain Hydraulic Assessment of the Balmoral Block 2 Development
75-41-171235

The Balmoral Block 2 development was found to cause a decrease in pressure on Harbour Street of less
than 1 psi under ADD conditions and approximately 3 psi under MDD conditions. Therefore, the
development does not significantly impact the pressures in the surrounding area. Table 2.1 below
summarizes the minimum, maximum and average pressures in the proposed development under the
scenarios discussed. The minimum pressures under each scenario are shown in Figures 2-3 and 2-4.

Table 2.1 Pressure Results
Scenario | Average | Minimum | Maximum
2016 ADD 60 55 72
2016 MDD 53 42 71
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Figure 2-3  Minimum Pressure — ADD
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Town of Collingwood
Watermain Hydraulic Assessment of the Balmoral Block 2 Development
75-41-171235
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Figure 2-4  Minimum Pressure — MDD

2.2 Fire Flows

Modelling was conducted to determine the available fire flows at a residual pressure of 20 psi for a 4.5-hour
fire flow scenario at 12:00pm under MDD conditions. A larger pump was run at Carmichael pump station for
the duration of the fire at a rate of approximately 240 L/s.

The fire flow results predicted by the model are representative of the amount of water available in a
watermain and not the extent of flow available from a hydrant. Several hydrants may need to be operated
to provide the desired fire flows.

Under MDD conditions, the available fire flow at 20 psi was found to be 304 L/s at the development node on
the 200 mm diameter watermain on Kimberley Lane. The available fire flow on Kimberley Lane does not
meet the calculated FUS requirement of 333 L/s for a 4.5-hour duration, however, it does meet the OBC
requirement of 150 L/s and the highest Town Standard requirement of 189 L/s.

An additional fire flow analysis was conducted assuming that the proposed development would be serviced
by only a 200 mm dead-end pipe on Kimberley Lane connected to the 300 mm watermain on Harbour Street.
This watermain configuration represents a worst-case scenario for the servicing to the proposed
development if this building is developed prior to the other 200 mm watermains on Sutton Lane and Kari

C3 Water Inc., A C3 Group Company Delivering Value Through The Water Cycle:
350 Woolwich St. S. Source to Tap, Tap to Source
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Town of Collingwood
Watermain Hydraulic Assessment of the Balmoral Block 2 Development

75-41-171235
Crescent. The available fire flow in the dead-end watermain at 20 psi was 250 L/s. This exceeds the Town
Standards and OBC guidelines but does not meet the FUS requirement.

It should be noted that the 300 mm diameter watermains on Harbour street and Highway 26 contain portions
with low C-factors of 48 as shown in Figure 2-5 below. The watermain roughness impacts the available fire
flow. It is recommended that field testing and model calibration are used to confirm the available fire flow.
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Town of Collingwood
Watermain Hydraulic Assessment of the Balmoral Block 2 Development
75-41-171235

3.0 SUMMARY AND RECOMMENDATIONS

1. Under current conditions, the development ADD pressures range from 55 — 72 psi, which is within the
Town’s preferred operating range of 50 — 80 psi. Under MDD conditions the pressure ranges from 42 —
71 psi which is above the minimum allowable operating pressure of 40 psi. The estimated demands from
the development are not expected to significantly impact the pressure in the surrounding area.

2. Under MDD conditions, the available fire flow on Kimberley Street was found to be 304 L/s for a duration
of 4.5 hours at a residual pressure of 20 psi when a larger pump is operated at Carmichael pump station.
The fire flow was additionally assessed by modelling the Kimberley Lane watermain as a dead-end pipe
connected to the Harbour Street watermain. Under dead-end conditions, the available fire flow at 20 psi
was 250 L/s. This does not meet the FUS requirement of 333 L/s for a 4.5-hour duration, however, it
does meet the OBC requirement of 150 L/s and the highest Town Standards requirement of 189 L/s.

3. Due to low C-factors in the model on watermains on Harbour Street and Highway 26, it is recommended
that field testing be undertaken to confirm C-factors and available fire flows.
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APPENDIX B — Demand and Fire Flow Calculations

C3 Water Inc., A C3 Group Company Delivering Value Through The Water Cycle:
350 Woolwich St. S. Source to Tap, Tap to Source
Breslau ON NOB 1M0 B|1



File: 183-4877

CROZIER Date: 2019.09.13

CONSULTING ENGINEERS By: GC

Check By:
Balmoral Block 2 - Water Design Criteria

Developed Site Area 0.86 ha
Number of Residential Units 132 units
Person Per Residential Unit 1.9 persons/unit
Residential Population 251 persons
Domestic Water Design Flows
Residential (per Town of Collingwood Engineering Standards) 450 L/C-day
Total Domestic Water Design Flows
Average Residential Daily Flow 1.31 Lssec
Max Day Peak Factor (Per Town of Collingwood Engineering Standards) 2.00
Max Day Demand Flow 2.61 L/sec
Peak Hour Factor (Per Town of Collingwood Engineering Standards) 4.50
Peak Hour Flow 5.88 Lssec
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CROZIER
&ASSOCIATES

Consulting Engineers

Fire Protection Volume Calculation Summary
Balmoral Block 2 Appartments

Project.:
Project No.:
File.:

Date.:

Balmoral Block 2 Appartments
183-4877

Fire Flow Calcs

September 13, 2019

WATER SUPPLY FOR PUBLIC FIRE PROTECTION (1999)
FIRE UNDERWRITER'S SURVEY

Total Exposure | Required Required
Unit Block Flow |Reduction Storage .
Floor . . Surcharge Flow Required Flow (L/s)
# (L/min) | (L/min) . . Volume
Area (m?) (L/min) (L/min) (m?)
Building 1
5-Storey Unit 10,850 18,000 -5,400 7,200 20,000 5,400 333
OFFICE OF FIRE MARSHAL
Part 3 of OBC
, Required
. Required
Unit Block K | Volume | g, Flow | S©°r9€ | Required Flow (Us)
# (m3) . (OBC)
(L/min)
(m?)
Building 1
5-Storey Unit 16 58,900 1.00 9,000 942 150
SUMMARY:
1) Fire Flow required per FUS 333 L/s
2) Fire flow required per Fire Marshal (OBC) 150 L/s
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Balmoral Block 2 Appartments
Fire Protection Volume Calculation

2019-09-13

CFCA File: 183-4877 Page 1

Water Supply for Public Fire Protection - 1999
Fire Underwriters Survey
Part Il - Guide for Determination of Required Fire Flow

1. An estimate of fire flow required for a given area may be determined by the formula:

F=220*C*sqrtA

where
F = the required fire flow in litres per minute
C = coefficient related to the type of construction
= 1.5 for wood frame construction (structure essentially all combustible)
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)
= 0.8 for non-combustible construction (unprotected metal structural components)
= 0.6 for fire-resistive construction (fully protected frame, floors, roof)
A = The total floor area in square metres (including all storeys, but excluding basements at least
50 percent below grade) in the building considered.
Proposed Buildings Ordinary construction
5 number of floors 0.8C
3100 sqg.m. floor area
10850 sqg.m. total floor area
Therefore F= 18,000 L/min (rounded to nearest 1000 L/min)

("Value obtained in No. 1")

Fire flow determined above shall not exceed:
30,000 L/min for wood frame construction
30,000 L/min for ordinary construction
25,000 L/min for non-combustible construction
25,000 L/min for fire-resistive construction

2. Values obtained in No. 1 may be reduced by as much as 25% for occupancies having low contents fire hazard or may
be increased by up to 25% surcharge for occupancies having a high fire hazard.

Non-Combustible -25% Free Burning 15%
Limited Combustible -15% Rapid Buring 25%
Combustible No Charge
| Low fire Hazard occupancy for dwellings 0% reduction

0 L/min reduction
"Value obtained in No. 2" 18,000

Note: Flow determined shall not be less than 2,000 L/min

3. Sprinklers - The value obtained in No. 2 above maybe reduce by up to 50% for complete automatic sprinkler
protection.

Buildings will not have sprinklers (typical 30% reduction)
-5,400 L/min reduction
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Balmoral Block 2 Appartments
Fire Protection Volume Calculation

CFCA File: 183-4877

2019-09-13

Page 2

Fire Underwriters Survey

Water Supply for Public Fire Protection - 1999

Part Il - Guide for Determination of Required Fire Flow

Separation Charge Separation Charge
0to3m 25% 20.1t0o 30 m 10%
3.1to10m 20% 30.1to 45 m 5%
10.1to 20 m 15%

Exposed buildings

North Adjacent Dwelling
South Adjacent Dwelling
East Adjacent Dwelling
West Adjacent Dwelling

Name Distance

45 5% 900
20 15% 2,700
35 5% 900
20 15% 2,700

7,200 L/min Surcharge

4. Exposure - To the value obtained in No. 2, a percentage should be added for structures exposed within 45 metres
by the fire area under consideration. The percentage shall depend upon the height, area, and construction of the
building(s) being exposed, the separation, openings in the exposed building(s), the length and height of exposure,
the provision of automatic sprinklers and/or outside sprinklers in the building(s) esposed, the occupancy of the
exposed building(s) and the effect of hillside locations on the possible spread of fire.

Determine Required Fire Flow

Required Duration of Fire Flow

No. 2 18,000
No. 3 -5,400 reduction
No. 4 7,200 surcharge
Required Flow: 19,800 L/min
Rounded to nearest 1000l/min: 20,000 L/min  or 333.3 L/s
5,283 USGPM
Determine Required Fire Storage Volume
Flow from above 20,000 L/min
Required duration 4.50 hours
Therefore: 5,400,000 Litres or
5,400 cu.m. is the required storage volume

Flow Required Duration
L/min (hours)
2,000 or less 1.0
3,000 1.25
4,000 1.5
5,000 1.75
6,000 2.0
8,000 2.0
10,000 2.0
12,000 2.5
14,000 3.0
16,000 3.5
18,000 4.0
20,000 4.5
22,000 5.0
24,000 5.5
26,000 6.0
28,000 6.5
30,000 7.0
32,000 7.5
34,000 8.0
36,000 8.5
38,000 9.0
40,000 and over 9.5
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Balmoral Block 2 Appartments 13-Sep-2019
Fire Protection Volume Calculation
CFCA File: 183-4877 Page 3

Fire Protection Water Supply Guideline
Part 3 of the Ontario Building Code (2006)

Q - KVSTQT

Q= minimum supply of water in litres (L)
= water supply coefficient
= total building volume in cubic metres

Stor = total of spatial coefficient values from property line exposures on all sides

K= 16 Group C building with non-combustible construction (Table 1)

V= 58900 Total building volume in cubic meters (19.0 m tall)

Stor= 1 Stotr Need Not Exceed 2.0

Q= 942400 L/s

Based on ranges listed in Table 2, the required minimum water supply flow rate is 9000 L/min

150 L/s
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APPENDIX C

Sanitary Flow Rate Calculations

C.F. Crozier & Associates Inc.
Project No. 183-4877



File: 183-4877

CROZIER Date: 2020.01.08

CONSULTING ENGINEERS By: GC
Check By: KM

Balmoral Block 2 - Sanitary Design Criteria

Developed Site Area (Roads + Residences) 0.86 ha
Number of Residential Units 132 units
Person Per Residential Unit 1.90 persons/unit
Residential Population 251 persons
Commercial Space 0.19 ha

Unit Sewage flows
Residential (Per MOE Design Standards 2008) 450 L/C-day
Infiltration (typical) 0.23 Lis/ha

Total Design Sewage Flows

Infiltration/Inflow Residential 0.20 L/sec
Average Daily Residential Flow 1.31 Lisec
Residential Peak Factor (Harmon Formula) 4.1

Total Peak Daily Flow 5.57 L/sec

J:\100\183 - Landex Projects\4877-Balmoral Blk 2 Apts Civil\Design\Civil_Water\Sanitary\2020.01.08 - Sanitary Design Flows
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