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PROPOSED TOWNHOUSE DEVELOPMENT — 2532 ARGYLE ROAD
FUNCTIONAL SERVICING REPORT

1.0 INTRODUCTION

The property under study is a 0.661 Ha (1.6 acre) site located at 2532 Argyle Road in the City of
Mississauga. The site is bound by the following:

Argyle Road to the east

An existing residential highrise development to the north

A landscaped area within the adjacent highrise development to the west
Existing detached houses to the south and on the opposite side of Argyle Road

Refer to the Key Plan in Appendix A for the site’s layout and adjacent developments.
The site presently comprises three existing detached houses in three separate lots.

It is proposed to demolish the three existing houses. It is proposed to construct a townhouse
development comprising a common one-level below-grade parking structure and four blocks of
four-storey stacked townhouses with a total of 101 townhouse units. The stacked townhouses
comprise a basement level, three above-ground levels and a mezzanine level above. Refer to the
architectural Site Plan in Appendix A.

For detailed topography of the existing site conditions, as of January 15, 2017, refer to the
topographic survey prepared by R. Avis Surveying Inc.

This report evaluates the serviceability of the site with respect to sanitary waste water, water and
storm water management (SWM) and will implement the City of Mississauga’s SWM requirements
and criteria.

2.0 SCOPE OF WORK

THE ODAN/DETECH GROUP INC. was retained by Plazacorp Investments Ltd. to review the
Site, collect data, evaluate the Site for the proposed commercial use and present the findings in a
Functional Servicing and Storm Water Management Report in support of a Zoning Bylaw
Amendment application. The scope of work in brief involves the following:

a) Collecting existing servicing drawings from the CITY in order to establish availability and
feasibility of Site servicing;

b) Meetings/conversations with CITY Engineers and Design Team.

C) Evaluation of the data and presentation of the findings in a FSR and Storm Water

Management Design Brief in support of the Zoning Bylaw Amendment application.
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PROPOSED TOWNHOUSE DEVELOPMENT — 2532 ARGYLE ROAD
FUNCTIONAL SERVICING REPORT

3.0 SANITARY SEWERS
i) Existing Infrastructure

There is an existing 250mm sanitary sewer flowing southerly beneath Argyle Road adjacent to the
site’s east frontage. This sewer continues easterly beneath Dunbar Road and then discharges into
a 675mm sanitary sewer — which is assumed to be the trunk sewer — at the intersection of Dunbar
Road and Rugby Road.

i) Proposed Sanitary Servicing

The proposed townhouse development will be serviced for sanitary flows by a proposed 150mm
sanitary service connection to the 250mm sanitary sewer beneath Argyle Road.

Sanitary flow calculations are based on the following criteria provided in the Region of Peel's
manual: Public Works Design, Specifications & Procedures Manual — Linear Infrastructure —
Sanitary Sewer Design Criteria (Rev. July 2009).

o flow rate = 302.8 L/person/day per capita

e Infiltration to be 0.0002m¥sec/ha

o for residential areas, population of 3.5 persons per unit is to be used (row dwellings)

e The Harmon formula will be used for the peaking factor

The pre-development sanitary flows are as follows. Refer to the detailed calculation on the
following pages.

TABLE 1 — Pre-Development Sanitary Flow

Population ~ Average Peak Sanitary Flow Inflow &
Component P) Flow (I/s) (Iis) Infiltration (/) ot Flow (Is)
Ex 3x DTH 33 0.12 0.50 0.13 0.64

The post-development sanitary flows are as follows. Refer to the detailed calculation on the
following pages.

A unit population of 3.5 persons/unit has been adopted in the Post-Development flow calculation,
rather than the Region standard of 175 persons/Ha for townhouses, because the Region standard
would result in a population of approximately 1.0 person/unit for the proposed development. This is
not realistic, therefore a unit population of 3.5 persons/unit has been used as this was used in
other similar developments in Mississauga.

TABLE 2 — Post-Development Sanitary Flow

Population ~ Average Peak Sanitary Flow Inflow &
Component P) Flow (I/s) (Iis) Infiltration (/s) ot Flow (Is)
PROP TH's 354 1.24 5.01 0.13 5.15

The peak sanitary flow from the proposed development is 5.15 L/s, as shown above.
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PROPOSED TOWNHOUSE DEVELOPMENT — 2532 ARGYLE ROAD
FUNCTIONAL SERVICING REPORT

RESIDENTIAL SANITARY FLOW CALCULATIONS

Sanitary flow calculations as per Region of Peel Public Works Design Criteria Manual - Sanitary Sewer
PROJECT: 2532 Argyle Road Residential Townhouse Development
SCENARIO: PRE-DEVELOPMENT

COMMERCIAL SITE AREA (ha) =

RESIDENTIAL SITE AREA (ha) = 0.661
TOTAL SITE AREA (ha) = 0.661
LAND USE NUMBER SITE GROSS - TOTAL DAILY |AVERAGE
OF UNITS |AREA, FLOOR o FLOW DAILY FLOW s % %
(ha) AREA, m2 s (LITERS) lisec Qg < §
= e Is=
= o < O = oW
o O w < ox v
= 0 0 LL = LD
Single family (>10m frontage),
using 50 person/hectare 0.66 33 10008 0.12 4.35 0.50
Single family (<10m frontage),
using 70 persons/hectare 0 0 0.00 4.50 0.00
Semi-Detached, using 70
persons/hectare 0 0 0.00 4.50 0.00
Row Dwellings, using 175
persons/hectare 0 0 0.00 4.50 0.00
Apartments, using 475
persons/hectare 0 0 0.00 4.50 0.00
RESIDENTIAL Townhomes,
using 3.5 persons/unit 0 0 0.00 4.50 0.00
TOTAL RESIDENTIAL 0.50|
COMMERCIAL, Using 50
persons/ha 0 0 0.00 4.50 0.00
TOTAL COMMERCIAL 0.00|
0 0
TOTAL Vi= 10008 Q1= 0.50
Q2= 0.00
Q = (MgP/86400) + A * | (L/sec) Qinfil 0.13
Qtot 0.64
Q1= total flow from Residential Land Use (L/sec) where : P is population
Q2= total flow from Commercial Land Use (L/sec) q = 302.8 L/person/day for proposed residential
Qinfil = total flow from infiltration (L/sec)
Qtot = total flow (Land use + infiltration) A = gross site area
i = 0.20 L/sec/ha (infiltration rate)
V1= Total Volume from Land Use in liters Peaking Factor M =1+ [14/ (4 + (P/1000,1/2))]
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PROPOSED TOWNHOUSE DEVELOPMENT — 2532 ARGYLE ROAD
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RESIDENTIAL SANITARY FLOW CALCULATIONS

Sanitary flow calculations as per Region of Peel Public Works Design Criteria Manual - Sanitary Sewer
PROJECT: 2532 Argyle Road Residential Townhouse Development
SCENARIO: POST-DEVELOPMENT

COMMERCIAL SITE AREA (ha) =

RESIDENTIAL SITE AREA (ha) = 0.661
TOTAL SITE AREA (ha) = 0.661
LAND USE NUMBER SITE GROSS > TOTAL DAILY [AVERAGE
OF UNITS AREA, FLOOR o] FLOW DAILY FLOW s % %
(ha) AREA, m2 o (LITERS) lIsec Q 3 g
= e iz=
55 o2 58 0
= a o L = LD
Single family (>10m frontage),
using 50 person/hectare 0 0 0.00 4.50 0.00
Single family (<10m frontage),
using 70 persons/hectare 0 0 0.00 4.50 0.00
Semi-Detached, using 70
persons/hectare 0 0 0.00 4.50 0.00
Row Dwellings, using 175
persons/hectare 0 0 0.00 4.50 0.00
Apartments, using 475
persons/hectare 0 0 0.00 4.50 0.00
RESIDENTIAL Townhomes,
using 3.5 persons/unit 101 354 107040 1.24 4.05 5.01
TOTAL RESIDENTIAL 5.01
COMMERCIAL, Using 50
persons/ha 0 0 0.00 4.50 0.00
TOTAL COMMERCIAL 0.00]
101 0
TOTAL V1= 107040 Q1= 5.01
Q2= 0.00
Q = (MgP/86400) + A * | (L/sec) Qinfil 0.13
Qtot 5.15
Q1= total flow from Residential Land Use (L/sec) where : P is population

Q2= total flow from Commercial Land Use (L/sec)
Qinfil = total flow from infiltration (L/sec)
Qtot = total flow (Land use + infiltration)

V1= Total Volume from Land Use in liters

g = 302.8 L/person/day for proposed residential

A = gross site area

i = 0.20 L/sec/ha (infiltration rate)

Peaking Factor

M =1+ [14/ (4 + (P/1000,1/2))]
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PROPOSED TOWNHOUSE DEVELOPMENT — 2532 ARGYLE ROAD
FUNCTIONAL SERVICING REPORT

4.0 WATER DISTRIBUTION
Design Considerations

There is an existing 300mm ductile iron watermain beneath Argyle Road adjacent to the site’s east
frontage. There is also an abandoned 150mm watermain beneath Argyle Road. Refer to the
Functional Servicing Plan for the layout of the existing bordering watermains. They also appear on
the following Fire Separation Distance Plan.

It is proposed to connect to the existing 300mm watermain for domestic water and fire protection.
Refer to the Functional Servicing Plan for the proposed domestic water and fire services. The
proposed incoming fire service is to be connected to the sprinklers provided in the underground
parking garage and a proposed private hydrant within the private laneway. Refer to the Functional
Servicing Plan. The proposed townhouses will not be sprinklered. They will be served by hydrants
as follows.

The proposed townhouse units will be served for fire protection by the existing hydrant on Dunbar
Road adjacent to the site’s southeast corner. Townhouse Blocks A and C are more than 90m from
the existing hydrant and therefore require a new hydrant within the site. A new hydrant is proposed
as shown on the Functional Servicing Plan.

The unit rate and peaking factors of water consumption, minimum pipe size and allowable
pressure in line were established from the City Design Manual Standards. The pressures and
volumes must be sufficient for peak hour conditions and under fire conditions as established by the
Ontario Building Code 2006. The minimal residual pressure under fire conditions is 140 kpa. (or
20.3 psi).

The water demand for the proposed townhouse development is as follows. Domestic flow
calculation criteria is given Tables 1 and 2 in the Region of Peel’s Public Works Watermain Design
Criteria manual (2009). The criteria is as follows. Table 2 in the Region manual is adopted as the
criteria in this development as it is the more stringent criteria intended for new development.

a) Average Day domestic demand - using 409L/cap/day 1.7 L/sec
(354 persons — Table 2)

b) Max day demand - 2.0 x daily demand 3.4 L/sec

c) Peak hour demand - 3.0 x daily demand 5.1 L/sec

d) Fire flow as per FUS 1999 manual 367 Lisec

TABLE 3 — Total Water Demand

L/sec USGM
Max Day Demand 3.4 54
Fire Flow Demand (TH Block D) 367 5812
Total Water Demand 370 5866

PROJECT No. 18201
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PROPOSED TOWNHOUSE DEVELOPMENT — 2532 ARGYLE ROAD
FUNCTIONAL SERVICING REPORT

The following assumptions are made in the following Fire Underwriters’ Survey fire flow calculation.

e The proposed townhouse blocks (above-grade) are of wood-frame construction

e The Fire Underwriters’ Survey calculation considers above-grade floors, not below-grade
floors. The above-grade townhouse units are not sprinklered, therefore the FUS calculation
is completed accordingly.

¢ The building’s contents (residences) will be hon-combustible in nature
The setbacks from the adjacent buildings are shown on the following Fire Separation
Distance Plan

e The townhouse blocks comprise 1 below-grade level (basement) (at least 1.8m or 50%
below-grade), which OBC classifies as a basement level. This is separate from the below-
grade parking structure. The Fire Underwriters’ Survey calculation does not consider
basements in floor area (FUS page 17). The following FUS Calculations are therefore
based on the four above-grade levels, which comprise three full-size levels with an
additional mezzanine level on-top.

Townhouse Block D has the largest fire flow demand and is taken as the development’s fire flow
demand. Refer to the following FUS calculations.

A hydrant flow test was conducted on the watermain beneath Argyle Road to the NFPA 291
standard. The flow test is provided on the following pages. The flow test shows that there is a flow
rate of 6400 USGM available at 20psi.

The maximum development water demand is 5866 USGM, whereas there is a flow rate of
6400 USGM available at a residual pressure of 20 psi. The available flow is greater than the
required flow, therefore the existing watermain is adequate to service the proposed
development and no watermain infrastructure improvements are required to accommodate
the proposed development.

PROJECT No. 18201
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PROPOSED TOWNHOUSE DEVELOPMENT — 2532 ARGYLE ROAD
FUNCTIONAL SERVICING REPORT

WATER SUPPLY FOR PUBLIC FIRE PROTECTION , FIRE UNDERWRITERS SURVEY
GUIDE FOR DETERMINATION OF REQUIRED FIRE FLOWS
F=220xCxVA Coefficient related to type of
Where: construction
Wood F
F = required fire flow in liters per minute 1s| ocarrame
C= Coefficient related to the type of construction 1| Ordinary
A =the total floor area in square meters
luding basements) in the buildin Non
(excluding g combustible
considered 0.8
Fire
0.6| Resistive
LOCATION: 2532 Argyle Road - Block A PROJECT: 2532 Argyle Road, Mississauga
OBC OCCUPANCY: Residential PROJECT No 18201
BUILDING FOOT PRINT (m2): 758 Contents Charge
# OF STOREYS 4 Non-Combustible -25%
limited o
Combustible 5%
Combustible 0%
CONSTRUCTION CLASS: Wood Frame Free Burning 15%
Rapid Buring 25%
AUTOMATED SPRINKLER PROTECTION Credit Total
NFPA 13 sprinkler standard no 0%
Standard Water Supply no 0% 0%
Fully Supervised System no 0%
0%
CONTENTS FACTOR: Non Combustible | CHARGE: -20%
Separation Charge
EXPOSURE 1 (south) TH Block D Distance to Exposure Building (m) 18.6 15% 0-3m 25%
Length - Height ’ 3.1-10m 20%
EXPOSURE 2 (east) TH Block B Distance to Exposure Building (m) 7 20% 10.1-20m 15%
Length - Height ? 20.1-30m 10%
EXPOSURE 3 (west) NA Distance to Exposure Building (m) >45 0% 30.1-45 5%
Length - Height ° >45m 0%
EXPOSURE 4 (north) EX Apartment Bldg Distance to Exposure Building (m) 31 5%
Length - Height °
no more
Total: 40% than 75%
ARE BUILDINGS CONTIGUOUS: Yes
FIRE RESISTANT BUILDING Are vertical openings and exterior vertical communications protected with a minimum one (1)
CALCULATIONS C= 1.5 Wood Frame
A= 2567 m2 STOREY AREAS m2
758|Ground
F= 16720 L/min 758|2nd
Round to Nearest 1000 L/min F= 17000 L/min  must be >2000 L/min 758|3rd
293|Mezz
CORRECTION FACTORS:
OCCUPANCY -3400 L/min
FIRE FLOW ADJUSTED FOR OCCUPANCY 13600 L/min
REDUCTION FOR SPRINKLER 0 L/min
EXPOSURE CHARGE 5440 L/min
REQUIRED FIRE FLOW F= 19040 L/min
Round to Nearest 1000 L/min | F = 19000 L/min 5019 usgm
F= 317 L/sec
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PROPOSED TOWNHOUSE DEVELOPMENT — 2532 ARGYLE ROAD
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WATER SUPPLY FOR PUBLIC FIRE PROTECTION , FIRE UNDERWRITERS SURVEY
GUIDE FOR DETERMINATION OF REQUIRED FIRE FLOWS
F=220xCxVA Coefficient related to type of
Where: construction
Wood Fi
F =required fire flow in liters per minute 15| oocrame
C= Coefficient related to the type of construction 1| Ordinary
A =the total floor area in square meters
luding basements) in the buildin Non
(exc u g g combustible
considered 0.8
Fire
0.6[ Resistive
LOCATION: 2532 Argyle Road - Block B PROJECT: 2532 Argyle Road, Mississauga
OBC OCCUPANCY: Residential PROJECT No 18201
BUILDING FOOT PRINT (m2): 416 Contents Charge
# OF STOREYS 4 Non-Combustible -25%
limited o
Combustible 5%
Combustible 0%
CONSTRUCTION CLASS: Wood Frame Free Burning 15%
Rapid Buring 25%
AUTOMATED SPRINKLER PROTECTION Credit  Total
NFPA 13 sprinkler standard no 0%
Standard Water Supply no 0% 0%
Fully Supervised System no 0%
0%
CONTENTS FACTOR: Non Combustible | CHARGE: -20%
Separation Charge
EXPOSURE 1 (south) TH Block D Distance to Exposure Building (m) 15.7 15% 0-3m 25%
Length - Height ° 3.1-10m 20%
EXPOSURE 2 (east) Ex House Distance to Exposure Building (m) 38.9 5% 10.1-20m 15%
Length - Height 3 20.1-30m 10%
EXPOSURE 3 (west) TH Block A Distance to Exposure Building (m) 7.3 20% 30.1- 45 5%
Length - Height ) >45m 0%
EXPOSURE 4 (north) Ex Apartment Bldg Distance to Exposure Building (m) 29.5 10%
Length - Height )
no more
Total: 50% than 75%
ARE BUILDINGS CONTIGUOUS: Yes
FIRE RESISTANT BUILDING Are vertical openings and exterior vertical communications protected with a minimum one (1)
CALCULATIONS C= 1.5 Wood Frame -
A= 1454 m2 STOREY AREAS m2
416|Ground
F= 12583  L/min 416|2nd
Round to Nearest 1000 L/min F= 13000 L/min  mustbe >2000 L/min 416(3rd
206|Mezz
CORRECTION FACTORS:
OCCUPANCY -2600  L/min
FIRE FLOW ADJUSTED FOR OCCUPANCY 10400  L/min
REDUCTION FOR SPRINKLER 0 L/min
EXPOSURE CHARGE 5200 L/min
REQUIRED FIRE FLOW F= 15600 L/min
Round to Nearest 1000 L/min | F = 16000 L/min 4227 usgm
F= 267 L/sec
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PROPOSED TOWNHOUSE DEVELOPMENT — 2532 ARGYLE ROAD
FUNCTIONAL SERVICING REPORT

WATER SUPPLY FOR PUBLIC FIRE PROTECTION, FIRE UNDERWRITERS SURVEY
GUIDE FOR DETERMINATION OF REQUIRED FIRE FLOWS
F=220xCxVA Coefficient related to type of
Where: construction
Wood Fi
F =required fire flow in liters per minute 15| oo rrame
C= Coefficient related to the type of construction 1| Ordinary
A =the total floor area in square meters
luding basements) in the buildin Non
(excluding g combustible
considered 0.8
Fire
0.6] Resistive
LOCATION: 2532 Argyle Road - Block C PROJECT: 2532 Argyle Road, Mississauga
OBC OCCUPANCY: Residential PROJECT No 18201
BUILDING FOOT PRINT (m2): 403 Contents Charge
# OF STOREYS 4 Non-Combustible -25%
limited o
Combustible 5%
Combustible 0%
CONSTRUCTION CLASS: Wood Frame Free Burning 15%
Rapid Buring 25%
AUTOMATED SPRINKLER PROTECTION Credit  Total
NFPA 13 sprinkler standard no 0%
Standard Water Supply no 0% 0%
Fully Supervised System no 0%
0%
CONTENTS FACTOR: Non Combustible | CHARGE: -20%
Separation Charge
EXPOSURE 1 (south) Ex House Distance to Exposure Building (m) 18 15% 0-3m 25%
Length - Height ’ 3.1-10m 20%
EXPOSURE 2 (east) TH Block D Distance to Exposure Building (m) 3.9 20% 10.1-20m 15%
Length - Height ’ 20.1-30m 10%
EXPOSURE 3 (west) N/A Distance to Exposure Building (m) >45 0% 30.1-45 5%
Length - Height ) >45m 0%
EXPOSURE 4 (north) TH Block A Distance to Exposure Building (m) 18.6 15%
Length - Height ’
no more
Total: 50% than 75%
ARE BUILDINGS CONTIGUOUS: Yes
FIRE RESISTANT BUILDING Are vertical openings and exterior vertical communications protected with a minimum one (1)
CALCULATIONS C= 1.5 Wood Frame
A= 1405 m2 STOREY AREAS m2
403|Ground
F= 12369 L/min 403(2nd
Round to Nearest 1000 L/min F= 12000 L/min  mustbe >2000 L/min 403(3rd
196|Mezz
CORRECTION FACTORS:
OCCUPANCY -2400  L/min
FIRE FLOW ADJUSTED FOR OCCUPANCY 9600 L/min
REDUCTION FOR SPRINKLER 0 L/min
EXPOSURE CHARGE 4800 L/min
REQUIRED FIRE FLOW F= 14400  L/min
Round to Nearest 1000 L/min | F = 14000 L/min 3698 usgm|
F= 233 L/sec
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F=220xCxVA
Where:

F =required fire flow in liters per minute
A =the total floor area in square meters

(excluding basements) in the building
considered

WATER SUPPLY FOR PUBLIC FIRE PROTECTION , FIRE UNDERWRITERS SURVEY
GUIDE FOR DETERMINATION OF REQUIRED FIRE FLOWS

C= Coefficient related to the type of construction

LOCATION:

2532 Argyle Road - Block D

OBC OCCUPANCY:

BUILDING FOOT PRINT (m2):

# OF STOREYS

CONSTRUCTION CLASS:

AUTOMATED SPRINKLER PROTECTION

NFPA 13 sprinkler standard
Standard Water Supply

Fully Supervised System

CONTENTS FACTOR:
EXPOSURE 1 (south) Ex House
EXPOSURE 2 (east) Ex House
EXPOSURE 3 (west) TH Block C

EXPOSURE 4 (north) TH Block B

ARE BUILDINGS CONTIGUOUS:
FIRE RESISTANT BUILDING

CALCULATIONS

Round to Nearest 1000 L/min

CORRECTION FACTORS:
OCCUPANCY
FIRE FLOW ADJUSTED FOR OCCUPANCY
REDUCTION FOR SPRINKLER
EXPOSURE CHARGE

REQUIRED FIRE FLOW

Round to Nearest 1000 L/min

Residential
752
4
Wood Frame
Credit Total
no 0%
no 0% 0%
no 0%
0%

PROJECT:

2532 Argyle Road, Mississauga

PROJECT No 18201

Non Combustible

Yes

Distance to Exposure Building (m)
Length - Height
Distance to Exposure Building (m)
Length - Height
Distance to Exposure Building (m)
Length - Height
Distance to Exposure Building (m)
Length - Height

| cHARGE: -20%
10 20%
31.9 %
39 20%
15.7 15%
Total: 60%

Coefficient related to type of
construction
Wood Frame
1.5
1| Ordinary
Non
combustible
0.8
Fire
0.6| Resistive
Contents Charge
Non-Combustible -25%
limited
-15%
Combustible :
Combustible 0%
Free Burning 15%
Rapid Buring 25%
Separation Charge
0-3m 25%
3.1-10m 20%
10.1-20m 15%
20.1-30m 10%
30.1-45 5%
>45m 0%

no more
than 75%

Are vertical openings and exterior vertical communications protected with a minimum one (1)

C= 1.5 Wood Frame
A 2627 m2
= 16914 L/min
= 17000 L/min  must be >2000 L/min
-3400 L/min
13600 L/min
0 L/min
8160 L/min
F= 21760 L/min
F= 22000 L/min 5812 usgm
F= 367 L/sec

STOREY AREAS m2

752|Ground
752|2nd

752(3rd
371|Mezz

PROJECT No. 18201
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JACKSON WATERWORKS

Telephone: 905.229.3176
Toll Free: 800.734.5732

email: jww@bellnet.ca

Website: www.jacksonwaterworks.ca

Vesified By

intemal design and installation profile. Refer to attached cover letter for additional information.

FIRE HYDRANT FLOW TEST RESULTS TEST #10f1
_ Static Pressure
kg , Tt Pt Reading
4. Second Pitot Reading
TEST HYDRANT FLOW (USGPM)
No. of Ports Open Port Dia, {in) Pitot Reading (psig) | F ok Conversion [usgom) Residual Pressure (psig) Test Date 25 Apeil 2019
1 250 62 1321 91 Test Time: 10:00am
2 250 A40/40 2122 86 Pipe Diameter (in} 8
3 250 Stakic Pressure (psig) %
4 250 Secondary Vahve Position Fully Open
THEORETICAL FLOW @ 20psi 6400
Site Information
Site: Name or Devedoper Name: Plazacom Engineer/Architect: Odan Detech
Site Address/Municipality 2512-7532 Anyle Road, Msssauga Test Hydrant Make & Model: Musler BS08-24
Logation of Test Hydrani(s) In Front of 2542 & 2556 Angyle Road
Location of Base Hydrant In Front of 203 Dunbar Road
Testing has been peted in accord: with NFPA-291 guidelines wherever and whenever possible and practical. Conversion factors fior pitot tube readings may have been used depending on hose nozzle
Comments

7104 Canborough Road, Dunnville, ON N1A 2W1

2400
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PROPOSED TOWNHOUSE DEVELOPMENT — 2532 ARGYLE ROAD
FUNCTIONAL SERVICING REPORT

5.0

i)

STORM WATER MANAGEMENT & DRAINAGE PROPOSAL

Background Information & Existing Infrastructure

Presently the following existing separated storm sewers are adjacent to the subject site. Refer to
the Functional Servicing Plan and the Pre-Development Drainage Plan on the following page for
the existing storm sewers adjacent to the subject site and the existing site drainage patterns.

1. There is an existing 2400mm x 3600mm at 2.0% box culvert conveying Mary Fix Creek in
an approximately 17m wide easement in the west side of the subject site. This culvert
commences at an inlet north of the site and south of Dundas Street. This culvert continues
southeast of the subject site, discharging into a ditch farther downstream.

2.

1.1.

1.2.

1.3.

There are two existing catchbasins (EX CB1 and EX CB2) draining into this culvert
within the subject site, within the easement. Refer to the Functional Servicing Plan for
the existing CB structures.

A 0.386 Ha portion of the subject site presently (pre-development) drains by overland
sheet flow into EX CB1 and EX CB2. This is Catchment Area EX-A in the Pre-
Development Drainage Plan (below).

Credit Valley Conservation (CVC) is undertaking a hydrologic/hydraulic flood analysis
of this culvert and has confirmed that it is flowing within capacity in the design storms
presently.

There is an existing 525mm storm sewer flowing southerly beneath Argyle Road, which
discharges into the foregoing culvert downstream of the subject site.

2.1.

2.2.

2.3.

This sewer was designed for the 10-year storm with a C-value of 0.60, based on sewer
design sheets and catchment plans provided by the City of Mississauga.

A 0.275 Ha portion of the site was allocated to drain into this sewer based on the
excerpt from the sewer’s drainage plan, shown in Figure 1, below.

The downstream leg of this sewer was constructed at 450mm diameter. This pipe
segment is within a catwalk south of the site as shown on the Functional Servicing
Plan. The slab-on-grade garage of a house on the southeast side of the catwalk was
constructed with very little setback from the pipe, as shown on the Functional Servicing
Plan, meaning it is infeasible to replace this pipe without undermining the garage
structure.

Design criteria for storm drainage design based on the foregoing conveyances are
discussed below.

PROJECT No. 18201
File No. 18201 FSR Rev2.2 THE ODAN/DETECH GROUP INC.
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PROPOSED TOWNHOUSE DEVELOPMENT — 2532 ARGYLE ROAD
FUNCTIONAL SERVICING REPORT

Figure 1 - Excerpt from Argyle Road storm drainage plan showing area in site with allocation
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i) Design Criteria

The City of Mississauga’s Development Requirements Manual (Effective September 2016)
provides criteria for stormwater management design. Table 2.01.03.03c therein states that
developments in the Mary Fix Creek watershed should control 10-year post-development to 2-year
pre-development storms. Note 1 on that table states that storm sewer capacity constraints may
govern. Note 2 on that table states that pre-development C-value should be no greater than 0.50.

City staff have stated that 5mm rainfall event retention is required and that a best-effort to
implement LID should be provided.

City staff have stated that stormwater quality control shall be provided by way of development
charges, therefore no quality control measures are specified.

Stormwater management design criteria was discussed with City staff in the meeting on January
25, 2019, culminating in the enclosed correspondence (Appendix B) providing design criteria.

Design storm data for the City of Mississauga 2 year, 10 year and 100 year storms are shown
below.

[ = 610 [ _ 1010 . 1450
27 (to+4.6)078 T 10 T (¢ 44.6)078" 100 T (¢ 44.0)0.78

where: [ = intensity (mm/hr)
t = time of concentration (15min)

iii) Proposed Drainage & Allowable Discharge Flow Rate

The proposed development will drain storm flows to two outlets, and the pre-development or
allowable discharge to each is established below based on the relevant criteria for each outlet.

1. Existing 3600mm x 2400mm culvert in easement.

a. The western area of the development (western/rear drive aisle area; area of
easement) will drain into this culvert by overland flow into the two existing
catchbasins (EX CB1 and EX CB2). The site is designed such that post-
development runoff via these inlets is no more than existing, in accordance with the
email correspondence in Appendix B.

2. Existing 525mm Argyle Road storm sewer.

a. There is allocation in the Argyle Road storm sewer for a portion of the subject site
as evidenced in Figure 1. The site will drain into this sewer based on the existing
allocation, the sewer’s capacity and the criteria for quantity control prescribed by the
City of Mississauga and described above.

PROJECT No. 18201
File No. 18201 FSR Rev2.2 THE ODAN/DETECH GROUP INC.
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The site’s allowable discharge rate into the two foregoing outlets is as follows in Table 4. The
design criteria for the discharge to the 525mm Argyle Road storm sewer is as follows.

1. The 2-year pre-development flow with C=0.50, in accordance with the foregoing City criteria
(as per Table 4), as well as:

2. Receiving storm sewer capacity — maintaining the pre-development flow conditions in the
receiving 525mm storm sewer beneath Argyle Road (as per the below discussion and
sewer design sheets)

TABLE 4 — Allowable Flow Rate

Receiving Outlet Run-off Rainfall Intensity Area Site Allowable
ecelving Lutie Coefficient (mm/hr) (ha) Discharge (L/s)
0.275 Ha
59.9 mm/hr
Argyskteo?n?aédev?/i?mm 0.50 (Catchment 23 (2-Y Storm)
(2-Y Storm)
EX-B)
59.9 mm/hr )
3600mm x 2400mm (2-Y Storm) 0.386 Ha 19 L/s (2-Y)
Mary Fix Creek 0.30* (Catchment
Culvert 140.7 mm/hr EX-A)* 45 Lis (100-Y)

(100-Y Storm)

*Refer to the Pre-Development Catchment Plan on the previous section for Catchment EX-A, the
portion of the site which drained into the Mary Fix Creek Culvert pre-development.

PROJECT No. 18201
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iv) Post Development Flow Analysis — Draining to 3600mm x 2400mm Mary
Fix Creek Culvert in Easement

A portion of the proposed development will drain runoff into the 3600mm x 2400mm culvert
beneath the west side of the site, as in pre-development.

The site is proposed to be graded such that the flow rate of runoff draining to the culvert is no more
than existing, based on the following C x A analysis. That is, runoff in all storms contributing flows
to the culvert post-development shall be no more than pre-development based on the post-
development tributary area and runoff coefficient (C).
The pre-development C x A is:

CApro—pep = 0.30 * 0.386Ha = 0.116

Post-development, Catchment Areas A, B and C are proposed to drain to the culvert as shown on
the Post-Development Drainage Plan and Functional Grading Plan.

The post-development C x A is as follows. Refer to the Post-Development Drainage Plan on the
following page for the post-development C-values and catchment areas (A).

CApost—pev = Ca* Ay + Cp x Ap + C¢ * Ac
CApost—pey = 0.3 * 0.159Ha + 0.9 * 0.040Ha + 0.9 * 0.011Ha = 0.094
The impact on the existing culvert is no more than pre-development based on the above
CxA analysis, therefore it follows that the site drainage design addresses the City’s criteria
with respect to the area draining to the culvert.
In addition to the CxA analysis, it is shown as follows in Table 5 that the flows draining to the

culvert post-development are no more than pre-development. It follows that the proposed drainage
design with respect to the culvert complies with City criteria.

TABLE 5 — Pre-Dev vs. Post-Development Flow Rate to Culvert

_ Rainfall Intensity Flow Rate (L/s)
Scenario (mm/hr) AxC (Q=2.78CiA)
I (2-Y Storm) 0.094
Post-Development
P 140.7 mm/hr (Catchment A, B, C)

37 L/s (100-Y)
(100-Y Storm)

59.9 mm/hr 10 Lis (2-Y)
Pre-Development (2-Y Storm) 0.30 x 0.386 Ha = 0.116
i 140.7 mm/hr (Catchment EX-A)

45 L/s (100-Y)
(100-Y Storm)

PROJECT No. 18201
File No. 18201 FSR Rev2.2 THE ODAN/DETECH GROUP INC.



o’ .j-""-‘% ______ @' f’; : i:»a
—ry :
PR rZ e ar
A g &, 8882 i N =
0” "p’- : I; [
p—— ) B
— E SN b
ra v dE
™ | £
/|8
| 7]
[
*—| |
[

) —

TN o mare

Y

LN

CATCHMENT ID, % IMPERVIOUSNESS
& AREA

0.01Ha | ——> \ 0.094Ha
l' - w o » b / o o 5 .L
& ‘f e ~
W e R 5 /
i'E 1L LY >
H | ,l! | \ +
T / F| 50%

0.082Ha /==~

DRAMNG

POST-DEVELOPMENT
DRAINAGE PLAN

DATE:

PROJ. ND.: SCALE:

JAN. 2018

18201 1:600

PROJECT

PROPOSED TOWNHOUSE

DEVELOPMENT
2612-2682 ARGYLE ROAD
MISSISSAUGA, ON

The OdaniDetech Group Inc. P: (05) 832-3311 F: (905) 632-3383
5230 SOUTH SERVICE ROAD, BURLINGTON, ONTARIC, L7L Sz




22
PROPOSED TOWNHOUSE DEVELOPMENT — 2532 ARGYLE ROAD
FUNCTIONAL SERVICING REPORT

V) Post Development Flow Analysis — Draining to Argyle Rd. 525mm Storm
Sewer

The proposed development will control the post development flows to the allowable flow rate
calculated above for the portion of the site draining to Argyle Road. On-site stormwater storage will
be required for the portion of the site draining to the Argyle Road 525mm culvert (Catchment Areas
D, E, Fand G).

Refer to the Post-Development Catchment Plan on the prior page for the post-development
catchment areas.

Visual OTTHYMO 2.3.2. will be used to model and determine the detention volume required. For
drainage areas with significant imperviousness the calculation of effective rainfall in Visual
OTTHYMO is accomplished using the “Standhyd” method. This method is used in urban
watersheds to simulate runoff by combining two parallel standard unit hydrographs resulting from
the effective rainfall intensity over the pervious and impervious surfaces. For pervious surfaces,
losses are calculated using the SCS modified CN method.

The following parameters were used in Visual OTTHYMO to characterize the post development
catchment areas.

TABLE 6 - Catchment Characteristics for the Post-Developed Site

[7))
- %2} 0 o‘\D T %) X
8o g % ~o £3 - 8 _ S 3 o
Area I.D. A 5 9 s SELE 58 L2088 BCSSE T4
e 8% S 2835 =5L Z5L2ESH5e S
(ha) 5= g ==2 o< §G< EGGaE o>
S £ 0 ° c D = a o c
L S g 8 4= <8 [
D—lImpenvious g 594 StandHyd 90 90 scs 80 1 .
Driveways
E-Impemvious 543 standHyd 99 99 scs 80 1 -
Rooftops
F — Pervious
Landscaped 0.082 StandHyd 50 50 SCS 80 1 -
Areas
G-
Uncontrolled  0.023 StandHyd 50 50 SCS 80 1 -

Landscaping

The Visual OTTHYMO Model showing flows in 10-year storms is as follows. Refer to the Visual
OTTHYMO output in Appendix B for further details.

PROJECT No. 18201
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Figure 2 - Post-Development Visual OTTHYMO Model (10-Year Storm Flows)

21 CATCHMENT D CATCHMENT E 2| CATCHVENT F
U IMP DRVEWAY U IMP ROOFTOPS J PERVIOUS LANDSC
AREA =0.094 AREA =0.243 AREA =0.082
4 PeakFlow =0.031 10 PeakFlow =0.084 11 PeakFlow =0.016
. g | CATCHVIENT G
r fj UNCONTD
" AREA =0.023

12 PeakFlow =0.005
14

’i’( CONTROLLED FLOW [ PEAK DISCHARGE
' TO ARGYLE SEWER FLOW TO ARGYLE
AREA =0.419 AREA =0.442

9 PeakFlow =0.022 15 PeakFlow =0.023

The discharge criteria is thus satisfied as follows.

TABLE 7 - Summary of Stormwater Control & Storage Scenarios

Allowable Release Proposed Stormwater
Discharge Outlet Storm Rate Release Rate Storage Volume
(L/s) (Table 4) (L/s)
Argyle Road
525mm storm 10-Year 23 23 115 m3
sewer

Stormwater falling on Catchment Areas D, E, and F will be controlled to the allowable release rate
and subsequently 115m® of storage will be required. Catchment G will flow uncontrolled onto
Argyle Road by overland flow, however the peak flow rate remains no more than the allowable (23
L/s) in the 10-year storm. A stormwater storage tank will be provided accordingly as shown on the
Functional Servicing Plan.

An orifice and detailed geometry for the tank will be designed at the SPA stage, in the future.

PROJECT No. 18201
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Vi) Downstream Storm Sewer Analysis

The receiving storm sewer beneath Argyle Road is 525mm in diameter, and flows downstream for
one segment before discharging into the foregoing 3600mm x 2400mm Mary Fix Creek Culvert
south of the subject site. The downstream segment in this local sewer is 450mm, whereas the
upstream pipe into which the site will discharge is 525mm.

Refer to the storm sewer design sheets on the following pages showing the pre-development and
post-development impact on the receiving storm sewer in 10-year storms. The storm sewer was
originally designed to convey the 10-year storm based on the storm sewer design sheet, provided
here in Appendix B.

By the foregoing controlled release rate criteria, whereby the site’s impact on the 525mm Argyle
Road sewer is controlled to 23 L/s, the proposed development causes a reduction in impact on
the receiving Argyle Road storm sewers relative to pre-development conditions.

As shown in the following storm sewer design sheets, pre-development, the critical 450mm
segment is flowing at 120% of capacity pre-development, whereas by the proposed SWM control it
is flowing at 114% of capacity post-development.

It is not feasible to retrofit the existing deficient 450mm storm sewer because doing so would
undermine the foundations of the slab-on-grade garage of the existing house directly to the east of
the pipe. Refer to the Functional Servicing Plan.

Thus, by the proposed stormwater management controls, the proposed development is in
compliance with the release rate criteria to Argyle Road and provides a reduction in impact on the
Argyle Road storm sewer.

PROJECT No. 18201
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PRE-DEVELOPMENT STORM SEWER DESIGN SHEET - Existing Argyle Road Storm Sewer
Site location: Argyle Road, Mississauga

Ref# PN 18201

ODAN:

Pipe
Segment | Accumulative 10-year Segment Accumulative
Tributary Tributary Time of Rainfall Catchment | Segment | Accumulative 10-Year Full Flow | Full Flow
Location Area Area Concentration| Intensity |Area C-Value| AxC AxC Storm Flow Length Size Slope Shape | Capacity | Velocity % Full
Segment Storm us DS (Ha) (Ha) (minutes) (mm/hr) (Ha) (Ha) (L/s) L D S Qcap \Y
Trib ID Street Name Node Node (m) (mm) %) Ls) (m/s) Q(d)Qcap
External Downstream Storm Sewers
Argyle Rd MH1 MH2 1.29 1.29 15.000 99 0.60 0.77 0.77 213 116.00 375 1.60| circle 221.78 2.01| 96.21%
Argyle Rd MH2 MH3 0.95 2.24 15.963 96 0.60 0.57 1.34 357 118.00 450 1.60| circle 360.63 2.27| 98.97%
Argyle Rd MH3 EXMH 0.72 2.96 16.830 92 0.60 0.43 1.78 457 96.00 525 1.60| circle 543.99 2.51| 83.95%
Argyle Rd EXMH Culvert - - 17.467 90 0.60 0.00 1.78 446 41.40 450 1.69| circle 370.64 2.33| 120.43%

Flow Calculation Criteria
Q=2.78CiA

Mississauga 10-Year Storm IDF data:
110 = 1010.00 / (4.60 + ) *™®

n=0.013

Note: Tributary Area and C-value as given in City of Mississauga Drawing: Argyle Rd. - Dunbar Rd. Storm Drainage Areas, May 1991

PROJECT No. 18201
File No. 18201 FSR Rev2.2

THE ODAN/DETECH GROUP INC.




PROPOSED TOWNHOUSE DEVELOPMENT — 2532 ARGYLE ROAD
FUNCTIONAL SERVICING REPORT

26

POST-DEVELOPMENT STORM SEWER DESIGN SHEET - Existing Argyle Road Storm Sewer

Site location: Argyle Road, Mississauga nDAN.
Ref# PN 18201
Pipe
Segment | Accumulative 10-year Segment Accumulative
Tributary Tributary Time of Rainfall Catchment |Segment|Accumulative 10-Year Full Flow | Full Flow
Location Area Area Concentration|  Intensity |Area C-Value| AxC AxC Storm Flow | Length Size Slope Shape | Capacity | Velocity % Full
Segment Storm us DS (Ha) (Ha) (minutes) (mm/hr) (Ha) (Ha) (L/s) L D S Qcap \
Trib ID Street Name Node Node (m) (mm) (%) (L/s) (m/s) Q(d)/Qcap
External Downstream Storm Sewers
Argyle Rd MH1 MH2 1.29 1.29 15.000 99 0.60 0.77 0.77 213 116.00 375 1.60 | circle 221.78 2.01| 96.21%
Argyle Rd MH2 MH3 0.95 2.24 15.963 96 0.60 0.57 1.34 357 118.00 450 1.60 | circle 360.63 2.27| 98.97%
Subject Site Trib* Argyle Rd MH3 EXMH 0.44 0.44 23
Argyle Rd Trib 0.42 2.66 16.830 92 0.60 0.25 1.60 433 96.00 525 1.60| circle 543.99 251 | 79.67%
Argyle Rd EXMH Culvert - - 17.467 90 0.60 0.00 1.60 424 41.40 450 1.69 | circle 370.64 2.33| 114.43%

Flow Calculation Criteria

Q=2.78CiA

*Note: Subject site 10-year storm flow rate is controlled as per SWM Report to 23 L/s
Mississauga 10-Year Storm IDF data:

110 = 1010.00 / (4.60 + t)°7®

n=0.013

Note: Tributary Area and C-value as given in City of Mississauga Drawing: Argyle Rd. - Dunbar Rd. Storm Drainage Areas, May 1991
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vii)  Water Balance

City staff have stated that the criteria for this site is to retain 5mm rainfall events on the site. This
will be accomplished by retention of small (5mm) rainfall events on-site in a retention cistern, and
reuse for irrigation of landscaped surfaces.

The required cistern volume is determined as follows to be 16.1m3. The cistern will be located
adjacent to the 10-year storm tank as shown on the Servicing Plan. Runoff from 5mm storms will
drain by mechanical storm drains into the cistern. In the days following such storm events, a sump
pump located in the cistern will draw water out of the cistern and disperse it onto the site’s planting.

In storm events larger than 5mm, wherein the cistern is filled, the cistern will spill into the larger
adjacent 10-year storm tank via a weir and therefore drain by the stormwater controls to the Argyle
Road storm sewer. Refer to the Functional Servicing Plan for the cistern’s functional location.

Initial Abstraction

2 3
(mm) Area (m?) Volume (m?3)
5mm Volume
Entire Site 5 6610 33.0
Less Impervious Surfaces _
(Roofs, driveways) 1 400+110;§?(()) +2510 = 4.0
(Catchments B, C, D, E)
Less Pervious Surfaces 1590+820+160 =

(Landscaping) 5 129
(Catchment A, F, G) 2570

Required Cistern

(Retention) Volume 16.1

viii)  Water Quality

City staff have stated that stormwater quality may be addressed by development charges.
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6.0 CONCLUSIONS

From the foregoing investigation, the site is serviceable utilizing existing sanitary, storm and
watermain infrastructure within and adjacent to the site. Storm water management can be

accommodated with on-site storage as described in this report.

The following table summarizes the SWM and Servicing components of the proposed

development.

TABLE 8 - Summary

Peak Sanitary Discharge (L/s)

Proposed Sanitary Service

Receiving Sanitary Sewer

Development Water Demand
(Fire + Domestic)

Available Flow Rate

Proposed Fire Service

Proposed Domestic Service

Allowable release rate from site
to Argyle Rd Storm Sewer

Proposed Discharge to Argyle Rd
525mm Storm Sewer

Stormwater Quality

Quantity Control

Proposed Development

5.15

150mm @ 2.0%

250mm sanitary sewer — Argyle Road

5866 USGM

6400 USGM

150mm

Branch 100mm

23 L/s

23 L/s

Not applicable

Orifice pipe (to be designed at SPA)
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7.0REFERENCES

1. Region of Peel "Public Works Design Criteria Manual — Sanitary Sewer", 2009.
2. Region of Peel "Public Works Design Criteria Manual — Watermain", 2009.
3. Storm water Management Planning and Design Manual, Ontario Ministry of the

Environment, March 2003.
4, New Jersey Storm Water Best Management Practices Manual, April 2004.

5. Visual OTTHYMO v2.0 Reference Manual, July 2002

Respectfully Submitted;
The Odan Detech Group Inc.

Daniel Bancroft, P.Eng.
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APPENDIX A

Existing Site Aerial view of Site and surrounding area

Site Plan & Statistics by architectureunfolded
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PROPOSED TOWNHOUSE DEVELOPMENT — 2532 ARGYLE ROAD
FUNCTIONAL SERVICING REPORT

APPENDIX B

Argyle Road Storm Sewer design sheet
Email Correspondence with City Staff regarding Design Criteria
Visual OTTHYMO Model Output (2-Year & 10-Year storms)
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PROPOSED TOWNHOUSE DEVELOPMENT - 2532 ARGYLE ROAD
FUNCTIONAL SERVICING REPORT
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PROPOSED TOWNHOUSE DEVELOPMENT — 2532 ARGYLE ROAD
FUNCTIONAL SERVICING REPORT

Email Correspondence with City Staff regarding Design Criteria

From: Ghazwan Yousif [mailto:Ghazwan.Yousif@mississauga.ca]
Sent: Thursday, January 31, 2019 9:16 AM

To: daniel@odandetech.com

Subject: RE: 2532 Argyle - stormwater management

Good morning Daniel,

We do agree with what you said, for fire department the person who replace Greg Phelps is Gerry Daley
(extension 5912).

Regards,
Ghazwan

From: Daniel Bancroft - Odan Detech Group [mailto:daniel@odandetech.com]
Sent: Friday, January 25, 2019 11:55 AM

To: Ghazwan Yousif

Cc: jkrpan@odandetech.com; "Yoav Bohbot'; 'Jonathan Marmer'; 'Steven Heller'
Subject: 2532 Argyle - stormwater management

Hi Ghazwan,

Thanks for the meeting this morning. Here are the points we discussed — let me know any
comments/revisions. Appreciate it if you could cc Karina.

1) Storm drainage outlet to Mary Fix Creek Culvert

a. Given that CVC has confirmed the culvert is flowing <100% capacity, City is accepting
draining subject site (via grading & existing CB’s) to the Culvert such that Q(post) <=
Q(pre).

b. If the subject site landscape trib area to the culvert needs to be piped into the Culvert
such that Q(post)<=Q(pre), City would accept something like converting the existing
culvert CB to a MHCB to connect to the culvert (rather than a new connection to the
culvgrt), as follows:
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2) Storm drainage outlet to Argyle Rd 525mm storm sewer
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PROPOSED TOWNHOUSE DEVELOPMENT — 2532 ARGYLE ROAD
FUNCTIONAL SERVICING REPORT

a. Given infeasibility of replacing the downstream 450mm storm pipe in easement because
of proximity to existing house etc., City will accept connection to the Argyle 525mm sewer
provided:

i. We provide a statement that the proposed flow will not
cause any additional risk to adjacent properties

i. We mitigate existing surcharge condition in post-dev
10-Y storm to reduce existing 120% surcharge to say 110% as feasible by
overcontrolling site storm discharge etc.

3) Culvert easement — You mentioned City easement for culvert is such that no structures are
permitted — which may include curbs, asphalt etc. — are permitted within the easement. To be
addressed by site owner, architect etc.

Regards,
Daniel

ODAN-DETECH

Daniel Bancroft, P.Eng.
The Odan/Detech Group Inc.

P : (905) 632-3811 ext.133 | F : (905) 632-3363
5230, SOUTH SERVICE ROAD, UNIT 107 | BURLINGTON, ONTARIO | L7L 5K2
www.odandetech.com | daniel@odandetech.com

NOTICE OF CONFIDENTIALITY: This message and all files transmitted with it may contain information that is considered confidential and which
may be prohibited from disclosure under applicable law or contractual agreement. It is intended solely for the use of the individual or entity to
whom it is addressed. If you are not the named recipient, disclosing, copying, distributing or making use of the information contained in or
attached to this message is strictly prohibited. If you have received this email transmission in error, please notify the sender immediately by
replying to this email and then delete it from your system. The attached file(s) are for reference purposes only. It is the responsibility of the parties
receiving this information to verify its accuracy. The Odan/Detech Group Inc. is not responsible for modified or reproduced versions of the data
being transferred. These files are to be treated as unstamped and unsealed. To receive officially stamped and/or sealed files, contact The
Odan/Detech Group Inc. to arrange for the receipt of hard copies.
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PROPOSED TOWNHOUSE DEVELOPMENT — 2532 ARGYLE ROAD
FUNCTIONAL SERVICING REPORT

Visual OTTHYMO Output (2-year & 10-year storm)
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Developed and Distributed by Clarifica Inc.
Copyright 1996, 2007 Clarifica Inc.
All rights reserved.

*x%x% DETATIULETD OUTPUT **x*x*

Input filename: C:\Program Files (x86)\Visual OTTHYMO 2.3.3\voin.dat
Output filename: P:\2018\18201\Visual OTTHYMO\Rev2.1\18201 site swm\post dev.out
Summary filename: P:\2018\18201\Visual OTTHYMO\Rev2.1\18201 site swm\post dev.sum

DATE: 5/10/2019 TIME: 9:58:37 AM
USER:
COMMENTS :

ER R Y

** SIMULATION NUMBER: 1 **

ER R R R Y

| CHICAGO STORM | IDF curve parameters: A= 610.000
| Ptotal= 33.44 mm | B= 4.600
———————————————————— Cc= . 780
used in: INTENSITY = A / (t + B)"C
Duration of storm = 4.00 hrs
Storm time step = 10.00 min
Time to peak ratio = .33
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
.17 2.24 | 1.17 16.92 | 2.17 5.18 | 3.17 2.65
.33 2.56 | 1.33 75.36 | 2.33 4.43 | 3.33 2.47
.50 3.00 | 1.50 22.14 | 2.50 3.88 | 3.50 2.31
67 3.67 | 1.67 11.74 | 2.67 3.46 | 3.67 2.17
.83 4.80 | 1.83 8.14 | 2.83 3.14 | 3.83 2.05
1.00 7.21 | 2.00 6.30 | 3.00 2.87 | 4.00 1.95
| CALIB |
| STANDHYD (0012) | Area (ha) = .02
|ID= 1 DT= 5.0 min | Total Imp (%)= 50.00 Dir. Conn. (%)= 50.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= .01 .01
Dep. Storage (mm) = 1.00 1.00
Average Slope (%)= 1.00 2.00
Length (m) = 12.40 40.00
Mannings n = .013 .250
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
—--—-- TRANSFORMED HYETOGRAPH ----
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
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PROPOSED TOWNHOUSE DEVELOPMENT — 2532 ARGYLE ROAD
FUNCTIONAL SERVICING REPORT

DN WWWWWwWws ™o,

BWWWwWwwWwwwwwww

*TOTALS*
.003
1.33

21.53
33.44
.64

50.00

*TOTALS*
.009
1.33
21.58
33.44
.65

99.00

(iii)

(1id)

FENDNDNDNDNDNDNDNDNDN

.083 2.24 | 1.083 16.92 | 2.083
.167 2.24 | 1.167 16.92 | 2.167
.250 2.56 | 1.250 75.36 | 2.250
.333 2.56 | 1.333 75.36 | 2.333
.417 3.00 | 1.417 22.14 | 2.417
.500 3.00 | 1.500 22.14 | 2.500
.583 3.67 | 1.583 11.74 | 2.583
.667 3.67 | 1.667 11.74 | 2.667
.750 4.80 | 1.750 8.14 | 2.750
.833 4.80 | 1.833 8.14 | 2.833
.917 7.21 | 1.917 6.30 | 2.917
1.000 7.21 | 2.000 6.30 | 3.000
Max.Eff.Inten. (mm/hr)= 75.36 17.50
over (min) 5.00 15.00
Storage Coeff. (min)= .82 (ii) 14.99 (ii)
Unit Hyd. Tpeak (min)= 5.00 15.00
Unit Hyd. peak (cms) = .34 .08
PEAK FLOW (cms) = .00 .00
TIME TO PEAK (hrs)= 1.33 1.50
RUNOFF VOLUME (mm) = 32.44 10.97
TOTAL RAINFALL (mm) = 33.44 33.44
RUNOFF COEFFICIENT = 97 .33
*Hxx* WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 80.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD (0011) | Area (ha)= .08
|ID= 1 DT= 5.0 min | Total Imp (%)= 50.00 Dir. Conn. (%)
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 04 .04
Dep. Storage (mm) = 1.00 1.00
Average Slope (%)= 1.00 2.00
Length (m) = 23.40 40.00
Mannings n 013 .250
Max.Eff.Inten. (mm/hr)= 75.36 17.50
over (min) 5.00 20.00
Storage Coeff. (min)= 1.20 (ii) 15.37 (i1)
Unit Hyd. Tpeak (min)= 5.00 20.00
Unit Hyd. peak (cms)= .33 .07
PEAK FLOW (cms) = .01 .00
TIME TO PEAK (hrs)= 1.33 1.58
RUNOFF VOLUME (mm) = 32.44 10.97
TOTAL RAINFALL (mm) = 33.44 33.44
RUNOFF COEFFICIENT = 97 .33
*Hxx* WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 80.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD (0010) | Area (ha)= .24
|ID= 1 DT= 5.0 min | Total Imp (%)= 99.00 Dir. Conn. (%)=
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= .24 .00
Dep. Storage (mm) = 1.00 1.00
Average Slope (%)= 1.00 2.00
Length (m) = 40.20 40.00
Mannings n .013 .250
Max.Eff.Inten. (mm/hr)= 75.36 542 .47
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PROPOSED TOWNHOUSE DEVELOPMENT — 2532 ARGYLE ROAD
FUNCTIONAL SERVICING REPORT

over (min) 5.00 5.00
Storage Coeff. (min)= 1.66 (ii) 2.91 (ii)
Unit Hyd. Tpeak (min)= 5.00 5.00
Unit Hyd. peak (cms)= 32 28
*TOTALS*
PEAK FLOW (cms) = .05 .00 .050 (iii)
TIME TO PEAK (hrs)= 1.33 1.33 1.33
RUNOFF VOLUME (mm) = 32.44 10.97 32.22
TOTAL RAINFALL (mm) = 33.44 33.44 33.44
RUNOFF COEFFICIENT = .97 .33 .96
**%x% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 80.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD (0004) | Area (ha)= .09
|ID= 1 DT= 5.0 min | Total Imp(%)= 90.00 Dir. Conn. (%)= 90.00
IMPERVIOUS PERVIOUS (1)
Surface Area (ha)= .08 .01
Dep. Storage (mm) = 1.00 1.00
Average Slope (%)= 1.00 2.00
Length (m) = 25.00 40.00
Mannings n = .013 .250
Max.Eff.Inten. (mm/hr)= 75.36 27.12
over (min) 5.00 5.00
Storage Coeff. (min)= 1.25 (ii) 4.53 (ii)
Unit Hyd. Tpeak (min)= 5.00 5.00
Unit Hyd. peak (cms) = 33 23
*TOTALS*
PEAK FLOW (cms) = .02 .00 .018 (iii)
TIME TO PEAK (hrs)= 1.33 1.33 1.33
RUNOFF VOLUME (mm) = 32.44 10.97 30.28
TOTAL RAINFALL (mm) = 33.44 33.44 33.44
RUNOFF COEFFICIENT = .97 .33 .91
*Axkx* WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 80.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD (0013) |
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0010): .24 .050 1.33 32.22
+ ID2= 2 (0004): .09 .018 1.33 30.28
ID = 3 (0013): .34 .069 1.33 31.68
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD (0014) |
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0011): .08 .009 1.33 21.58
+ ID2= 2 (0013): .34 .069 1.33 31.68
ID = 3 (0014): .42 .078 1.33 29.70

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
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PROPOSED TOWNHOUSE DEVELOPMENT — 2532 ARGYLE ROAD
FUNCTIONAL SERVICING REPORT

| RESERVOIR (0009) |
| IN= 2---> OUT= 1
| DT= 5.0 min | OUTFLOW STORAGE | OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | .0230 .0120
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW ID= 2 (0014) .419 .078 1.33 29.70
OUTFLOW: ID= 1 (0009) .419 .013 1.67 29.41
PEAK FLOW REDUCTION [Qout/Qin] (%) 16.55
TIME SHIFT OF PEAK FLOW (min)= 20.00
MAXIMUM STORAGE USED (ha.m.)= 0067
| ADD HYD (0015) |
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0012) .02 .003 1.33 21.53
+ ID2= 2 (0009) .42 .013 1.67 29.41
ID = 3 (0015) .44 .014 1.67 29.00
NOTE PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
R RS S S S S S SRR SRS EEEEEEEEEEEE S
** SIMULATION NUMBER: 2 x%
R RS S S S S S SRR SRS EEEEEEE S S
| CHICAGO STORM | IDF curve parameters: A=1010.000
| Ptotal= 55.37 mm | B= 4.600
77777777777777777777 C= .780
used in: INTENSITY = A / (t + B)"C
Duration of storm = 4.00 hrs
Storm time step = 10.00 min
Time to peak ratio = .33
TIME RAIN | TIME RAIN | TIME RAIN | TIME
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs
.17 3.71 | 1.17 28.02 | 2.17 8.58 | 3.17
.33 4.23 | 1.33 124.77 | 2.33 7.33 | 3.33
.50 4.97 | 1.50 36.65 | 2.50 6.42 | 3.50
.67 6.07 | 1.67 19.43 | 2.67 5.74 | 3.67
.83 7.95 | 1.83 13.47 | 2.83 5.19 | 3.83
1.00 11.94 | 2.00 10.43 | 3.00 4.75 | 4.00
| CALIB |
| STANDHYD (0012) | Area (ha)= .02
|ID= 1 DT= 5.0 min | Total Imp(%)= 50.00 Dir. Conn. (%)= 50.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= .01 .01
Dep. Storage (mm) = 1.00 1.00
Average Slope (%)= 1.00 2.00
Length (m) 12.40 40.00
Mannings n = .013 .250
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
—--—-- TRANSFORMED HYETOGRAPH ----
TIME RAIN | TIME RAIN | TIME RAIN | TIME
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs
.083 3.71 | 1.083 28.02 | 2.083 8.58 | 3.08
.167 3.71 | 1.167 28.02 | 2.167 8.58 | 3.17
.250 4.23 | 1.250 124.77 | 2.250 7.33 | 3.25
.333 4.23 | 1.333 124.77 | 2.333 7.33 | 3.33
417 4.97 | 1.417 36.65 | 2.417 6.42 | 3.42
.500 4.97 | 1.500 36.65 | 2.500 6.42 | 3.50
.583 6.07 | 1.583 19.43 | 2.583 5.74 | 3.58
.667 6.07 | 1.667 19.43 | 2.667 5.74 | 3.67
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o o1 o

B W ww

*TOTALS*
.005
1.33

39.52
55.37

50.00

*TOTALS*
.016
1.33
39.65
55.37

(iii)

(iii)

wwww

.750 7.95 | 1.750 13.47 | 2.750
.833 7.95 | 1.833 13.47 | 2.833
.917 11.94 | 1.917 10.43 | 2.917
1.000 11.94 | 2.000 10.43 | 3.000
Max.Eff.Inten. (mm/hr)= 124.717 52.44
over (min) 5.00 10.00
Storage Coeff. (min)= .67 (i) 9.81 (i1i)
Unit Hyd. Tpeak (min)= 5.00 10.00
Unit Hyd. peak (cms)= .34 11
PEAK FLOW (cms) = .00 .00
TIME TO PEAK (hrs)= 1.33 1.42
RUNOFF VOLUME (mm) = 54.37 25.08
TOTAL RAINFALL (mm) = 55.37 55.37
RUNOFF COEFFICIENT = .98 45
***x% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 80.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD (0011) | Area (ha)= .08
|ID= 1 DT= 5.0 min | Total Imp(%)= 50.00 Dir. Conn. (%)=
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= .04 .04
Dep. Storage (mm) = 1.00 1.00
Average Slope (%)= 1.00 2.00
Length (m) = 23.40 40.00
Mannings n = .013 .250
Max.Eff.Inten. (mm/hr)= 124.77 52.44
over (min) 5.00 15.00
Storage Coeff. (min)= .98 (i1) 10.12 (ii)
Unit Hyd. Tpeak (min)= 5.00 15.00
Unit Hyd. peak (cms) = .34 10
PEAK FLOW (cms) = .01 .00
TIME TO PEAK (hrs)= 1.33 1.50
RUNOFF VOLUME (mm) = 54.37 25.08
TOTAL RAINFALL (mm) = 55.37 55.37
RUNOFF COEFFICIENT = .98 45

FARxkxx WARNING:

(1)

STORAGE COEFF.

IS SMALLER THAN TIME STEP!

CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

o
S

= 99.00

*TOTALS*
.084
1.33

(iid)

CN* = 80.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.

(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |

| STANDHYD (0010) | Area (ha)= .24

|ID= 1 DT= 5.0 min | Total Imp (%)= 99.00 Dir. Conn. (

IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= .24 .00
Dep. Storage (mm) = 1.00 1.00
Average Slope (%)= 1.00 2.00
Length (m) = 40.20 40.00
Mannings n 013 .250
Max.Eff.Inten. (mm/hr)= 124.77 1311.04
over (min) 5.00 5.00

Storage Coeff. (min)= 1.35 (ii) 2.38 (ii)
Unit Hyd. Tpeak (min)= 5.00 5.00
Unit Hyd. peak (cms)= .33 .30
PEAK FLOW (cms) = .08 .00
TIME TO PEAK (hrs)= 1.33 1.33
RUNOFF VOLUME (mm) = 54.37 25.08

54.07
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TOTAL RAINFALL (mm) = 55.37 55.37 55.37
RUNOFF COEFFICIENT = .98 .45 .98

*xx%xx WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 80.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD (0004) | Area (ha)= .09
|ID= 1 DT= 5.0 min | Total Imp (%)= 90.00 Dir. Conn. (%)= 90.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= .08 .01
Dep. Storage (mm) = 1.00 1.00
Average Slope (%)= 1.00 2.00
Length (m) = 25.00 40.00
Mannings n = .013 .250
Max.Eff.Inten. (mm/hr)= 124.77 65.55
over (min) 5.00 5.00
Storage Coeff. (min)= 1.02 (ii) 3.70 (ii)
Unit Hyd. Tpeak (min)= 5.00 5.00
Unit Hyd. peak (cms)= 34 25
*TOTALS*
PEAK FLOW (cms) = .03 .00 .031 (iii)
TIME TO PEAK (hrs)= 1.33 1.33 1.33
RUNOFF VOLUME (mm) = 54.37 25.08 51.43
TOTAL RAINFALL (mm) = 55.37 55.37 55.37
RUNOFF COEFFICIENT = .98 .45 .93
***%% WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 80.0 Ia = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD (0013) |
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0010): .24 .084 1.33 54.07
+ ID2= 2 (0004): .09 .031 1.33 51.43
ID = 3 (0013): .34 .114 1.33 53.33
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| ADD HYD (0014) |
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0011): .08 .016 1.33 39.65
+ ID2= 2 (0013): .34 .114 1.33 53.33
ID = 3 (0014): .42 .131 1.33 50.65
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| RESERVOIR (0009) |
| IN= 2---> OUT= 1 |
| DT= 5.0 min | OUTFLOW STORAGE | OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | .0230 .0120
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
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INFLOW : ID= 2 (0014) .419 .131 1.33 50.65
OUTFLOW: ID= 1 (0009) .419 .022 1.67 50.36
PEAK FLOW REDUCTION [Qout/Qin] (%)= 16.79
TIME SHIFT OF PEAK FLOW (min)= 20.00
MAXIMUM STORAGE USED (ha.m.)= .0115
| ADD HYD (0015) |
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0012): .02 .005 1.33 39.52
+ ID2= 2 (0009): .42 .022 1.67 50.36
ID = 3 (0015): .44 .023 1.50 49.79

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

FINISH
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APPENDIX C

Functional Servicing Plan
Functional Grading Plan
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