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1 INTRODUCTION 

1.1 Scope 

WSP has been retained by Edenshaw Queen Developments Limited to prepare a 

Stormwater Management (SWM) Report to support the Rezoning Application (RZA) and 

Site Plan Approval (SPA) for the proposed re-development at 30 Queen Street East, in 

the City of Mississauga. This SWM report examines the potential water balance, water 

quality, and water quantity impacts of the proposed development and summarizes how 

each will be addressed in accordance with the City of Mississauga’s Development 

Requirements (2016) and the Credit Valley Conservation Authority (CVC) Stormwater 

Management Criteria (2012). 

1.2 Site Location 

The subject site is located at the northeast corner of Park Street East and Ann Street 

within the City of Mississauga and the Region of Peel. The site is bounded by the 

following: 

• Queen Street East: A municipal asphalt pavement road with concrete curbs, 

gutters and concrete sidewalks located at the north west boundary of the site. 

• Park Street East: A municipal asphalt pavement road with concrete curbs, gutters 

and concrete sidewalks located at the south boundary of the site. 

• Port Credit GO Station: Light rail transit station located at the east boundary of 

the site. 

• Ann Street: A municipal asphalt pavement road with concrete curbs, gutters and 

concrete sidewalks located at the west boundary of the site. 

The site is approximately 0.59 hectares and it currently contains a surface parking lot for 

Port Credit GO Station commuters. The location of the proposed development is 

presented in Figure 1. 

1.3 Stormwater Management Plan Objectives 

The objectives of the stormwater management plan area as follows: 
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— Determine site specific stormwater management requirements to ensure that the 

proposals are in conformance with the City of Mississauga and CVC SWM criteria; 

— Evaluate various stormwater management practices that meet the requirements of 

the City and conservation authority and recommend a preferred strategy; and, 

— Prepare a stormwater management report documenting the strategy along with the 

technical information necessary for the justification and preliminary sizing of the 

proposed stormwater management facilities. 

 

1.4 Design Criteria 

The City of Mississauga has issued Development Requirements (2016) to provide 

directions on the management of rainfall and runoff inside the City’s jurisdiction. A 

summary of the relevant stormwater management criteria applicable to this project is as 

follows: 

— Runoff Volume Reduction: The City’s Design Manual requires the first 5 mm of 

runoff shall be retained on-site and managed by way of infiltration, 

evapotranspiration, or reuse. There are no applicable subwatershed studies or 

master drainage plans for the subject site area published that indicates any higher 

minimum requirement. 

— Water Quality: The City’s Design Requirements specify that water quality control is 

to be implemented in accordance with the applicable Master Drainage Plan or 

Subwatershed Plan, the City’s Stormwater Quality Control Strategy (January 1996) 

and the MECP (formerly MOECC) Stormwater Management Practices Planning and 

Design Manual. Based on the MECP ‘s Manual, the long-term removal of 80% of the 

TSS loading is required for this site. 

— Water Quantity Control and Discharge to Municipal Infrastructure: Through use 

of Table 2.01.03.03a of The City of Mississauga’s Development Requirements 

(2016), correspondence with City and previous projects in the area, it has been 

determined that water quantity control for this site will be limited by the existing 

storm sewer capacity. The downstream analysis indicates that existing system is 

surcharged and has no capacity; therefore, the site’s post development release rate 

will be limited to the 2-year pre-development release rate with a runoff coefficient of 

0.5 to provide relief to the system. 
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— Erosion Control: As indicated in the City of Mississauga’s Development 

Requirements (2016), sites under one hectare are not required to provide long term 

erosion control measures.   
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2 PRE-DEVELOPMENT CONDITIONS 

2.1 General 

The subject site encompasses 0.59 ha of mostly impervious surfaces comprised of an 

at-grade asphalt parking lot. As such, a single impervious catchment is used to 

represent existing conditions with a runoff coefficient of 0.9. Generally, site runoff flows 

are captured via on-site catch basins and routed south-east to 300 mm diameter storm 

sewers underneath Ann Street. The existing local storm sewer network servicing the 

site flows south along Ann Street and west along Park Street, south along Helene 

Street, then west along Lakeshore Road Street and outlets to the Credit River at the 

Port Credit Harbour. The Queen Street storm sewer drains west, then south along 

Helene Street. A summary of the pre-development land use conditions and runoff 

coefficients are provided in Table 2.1. Existing site conditions are shown in Figure 2. 

Table 2.1 Pre-Development Land Use Summary 

Land Use Area (m2) Runoff C Coverage (%) 

Impervious Surfaces 5,948 0.90 100 

Total Area 5,948 0.90 100 
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2.2 Rainfall Information 

According to the City of Mississauga Development Requirements (2016), the rainfall 

intensity for the site was calculated using the following equation: 

𝑖 =
𝐴

(𝑇 + 𝐵)𝐶
 

Where: 

 i = rainfall intensity in mm/hour. 

 T = time of concentration in minutes.  

 A, B, and C = constant parameters (see below). 

The parameters (A, B and C), recommended for use by the City of Mississauga, are summarized 

in Table 2.2. 

Table 2.2: Rainfall Parameters 

Return Period 
(Years) 

2 5 10 25 50 100 

A 610 820 1,010 1,160 1,300 1,450 

B 4.6 4.6 4.6 4.6 4.7 4.9 

C 0.78 0.78 0.78 0.78 0.78 0.78 

T (mins)* 15 15 15 15 15 15 

T (hours)* 0.25 0.25 0.25 0.25 0.25 0.25 

i (mm/hr) 59.9 80.5 99.2 113.9 127.1 140.7 

An initial time of concentration, T, of 15 minutes (or 0.25 hours) is recommended in the 

City of Mississauga Development Requirements (2016). 

2.3 Allowable Flow Rates 

As noted in Section 1.4, relevant policies from the City of Mississauga and the CVC are 

as follows. The site is located within the CVC Credit River – Norval to Port Credit 

subwatershed. However, the CVC does not regulate the area in which the site is located 

and defers to the City of Mississauga quantity control requirements. According to the 

City of Mississauga Development Requirements (2016), Sections 2.01.01.02 and 

2.01.03.03, storm sewers shall be designed to accommodate a 10-year storm and, the 

target discharge rate to the municipal storm sewer system from the proposed 

development is based on the 2-year pre-development flow rate calculated with a 
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maximum runoff coefficient value of 0.50. This yields an allowable release rate to the 

municipal sewer of 49.5 L/s. The calculated peak flow rates for the site under pre-

development conditions are summarized below in Table 2.3. Detailed calculations are 

contained within Appendix A. 

Table 2.3: Peak Flow and Allowable Site Discharge Rate 

Return Period 
(Years) 

Rainfall Intensity 
(mm/hr) 

Existing Peak 
Flow Rate1 (L/s) 

WWFMG Allowable 
Release Rate2 (L/s) 

2 59.9 89.1 

49.5 

5 80.5 119.8 

10 99.2 147.6 

25 113.9 169.5 

50 127.1 189.2 

100 140.7 209.4 

1 C =0.90, drainage area of 0.59 ha and a time of concentration of 15 minutes 
2 C=0.50, drainage area of 0.59 ha and a time of concentration of 15 minutes 
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3 POST-DEVELOPMENT CONDITIONS 

3.1 General 

The proposed development consists of two residential high-rise buildings with retail 

space and five underground parking levels. The high-rise buildings are as follows: 

• Tower A: 40 storey building on eastern portion of the site. 

• Tower B:  42 storey building on western portion of the site.  

The development Vehicular access to the underground parking garage is accessed via 

the entrance off Ann Street. A land use summary for the proposed site is provided 

below in Table 3.1. Please refer to Figure 3 for details of the post-development 

conditions land-uses and stormwater catchments. 

Table 3.1: Proposed Conditions Land Use Summary 

Land Use Area (m2) Runoff C Coverage (%) 

Impervious    

   At-Grade 1,710 0.90 29 

   Roof    

      - Tower A 1,659 0.90 28 

      - Tower B 2,532 0.90 43 

Pervious     

   Landscaped 47 0.25 1 

Total Area 5,948 0.89 100 
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3.2 Erosion Control 

CVC and the City of Mississauga require a minimum on-site detention of 5 mm. The 

City of Mississauga Design Guidelines do not specify long term in-stream erosion 

control requirements for sites under 1.0 ha. Since the site area for this application is 

0.59 ha, no additional long-term site-specific erosion controls are recommended. 

However, measures for erosion and sediment control during construction should be 

installed. The details for control during construction will be outlined in the Erosion and 

Sediment Control Plan and should conform to the City and CVC Requirements. 

Therefore, erosion control is satisfied for this site as a result of the 5 mm on-site 

detention achieved in the runoff volume reduction section of this report. 

3.3 Water Quality Control 

The City of Mississauga and the CVC require that water quality of the runoff discharging 

from the development site should be treated to enhanced level as defined by the 

MOECC SWM Planning and Design Manual, such that a minimum of 80% Total 

Suspended Solids (TSS) removal is provided. Impervious roofs, walkways, and 

soft/pervious landscaping within the site are not prone to sediment generation and 

therefore, considered clean for the purpose of water quality control. Stormwater runoff 

from the at-grade impervious areas will require water quality treatment.  

An Imbrium Jellyfish Filter JF6-3-1 is recommended to meet TSS removal requirements. 

This oil-grit separator has 40-inch-high cartridges and a removal rate of over 80%. The 

treatment unit will be installed in an offline configuration immediately upstream of the 

SWM storage system. The unit will treat the site’s controlled, at-grade vehicular 

surfaces. The remainder of the site will be captured and sent to the stormwater tank 

directly. Treatment unit specifications as provided by Forterra are in Appendix C of this 

report.  

3.4 Water Balance 

As noted in Section 1.4, the City of Mississauga’s Development Requirements (2016), 

Section 2.01.03.02, states that the proponent should target the retention of 5 mm of 

stormwater runoff from all surfaces. 

For the proposed development, an underground parking garage underlies the majority 

of the site’s footprint, thus infiltration is not a feasible option to satisfy the water balance 

requirement. A stormwater cistern with a sump volume for reuse purposes will be the 
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primary mechanism to capture rainwater for reuse. Discharge from the impervious roof 

areas, and at-grade areas will be directed to the underground cistern. 

Allowing for an initial abstraction of 1 mm from impervious surfaces and 5 mm from 

pervious surfaces (soft landscaping, green roof, and permeable pavement), a water 

balance volume of 23.6 m3 after abstractions is required to be captured for reuse. The 

storm tank will provide a sump volume of 23.6 m3 to meet the water balance 

requirement. Details of the sump and storm tank are further discussed in Section 3.5. 

The reuse methods for the captured stormwater are still being assessed in conjunction 

with the mechanical design of the building’s water supply systems. The methods being 

considered include greywater toilet/urinal flushing and other non-potable water demand 

in the non-residential areas of the building. It is assumed that opportunities exist within 

the development to reuse the full volume of retained stormwater. 

The mechanical design of the rainwater reuse pump system from the cistern will ensure 

that the cistern is empty prior to switching to the City’s water supply. Table 3.2 outlines 

the water balance requirement for the site. Detailed water balance calculations can be 

found in Appendix A of this report. 

Table 3.2 Water Balance Calculations 

Land Use 
Area 

(m2) 

Initial 
Abstraction 

(m) 

Volume 
Abstracted 

(m3) 

5 mm 
Volume 

(m3) 

Water 
Balance 

(m3) 

Impervious      

   At-Grade 1,710 0.001 1.7 8.6 6.8 

   Roof 4,191 0.001 4.2 20.9 16.8 

Pervious      

  Landscaped 74 0.005 0.2 0.2 0.0 

Total Area 5,948 - 6.1 29.7 23.6 

 

3.5 Water Quantity Control 

As noted in Section 2.3, the allowable release rate to the municipal sewer system for 

the proposed development is 49.5 L/s. This is equivalent to the peak runoff rate under 

pre-development conditions during a 2-year design storm event with a runoff coefficient 

of 0.50. 
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Runoff from the site will be collected by the proposed stormwater tank prior to discharge 

via a mechanical pump. The proposed tank provides 300 m3 of storage based on a 

footprint of 150 m2 and 2 m height. Outflow from the tank will be controlled via 

mechanical pump with a discharge rate of 49.5 L/s (post-development flow target) set 

0.16 m above the internal base to provide sufficient re-use volume required to satisfy 

the water balance requirement. The tank will also be fitted with an emergency overflow 

to grade. This will prevent flow back-up into the building when the primary outlet is 

blocked or in a storm event is excess of the 100-year return period. 

A HydroCAD model of the project was constructed and utilized to determine the 

required storage volume in the stormwater tank, and to calculate the discharge rates 

achieved by the proposed flow controls under all storm events. The Modified Rational 

Method (an inherent subroutine of the HydroCAD software) has been used for the 

modelling exercise to determine the critical duration of the storm (td). Detailed modeling 

output is presented in Appendix B. Table 3.3 summarizes the generated peak flow rates 

for proposed conditions and storage volumes required. 

Table 3.3 Summary of Modeling Results 

Return Period 
(Years) 

Peak 
Elevation in 
Cistern (m) 

Used Cistern 
Storage (m3) 

Cistern 
Discharge1 

(L/s) 

Allowable 
Release Rate 

(L/s) 

2 0.28 42.2 49.4 

49.5 

5 0.43 64.2 49.4 

10 0.59 87.9 49.4 

25 0.76 114.0 49.4 

50 0.90 134.8 49.4 

100 1.05 157.7 49.5 

1For peak stormwater tank volumes an event duration of 31 minutes is used. 

 

The modelling results demonstrate that the post-development peak flow rates for all 

events up to the 100-year storm are lower than the target release rate established in 

accordance with the City of Mississauga’s Development Requirements (2016). The 

maximum required storage volume to control the 100-year post-development runoff is 

158 m3. A critical storm duration, td, of 31 minutes was used to determine storage 

volume requirements while peak flows were obtained based on a time of concentration, 

tc, of 15 minutes. 
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4 CONCLUSIONS 
A stormwater management plan has been prepared to support the Rezoning Application 

(RZA) and Site Plan Approval (SPA) for the proposed re-development of 30 Queen 

Street East, City of Mississauga. The key points are summarized below: 

• Erosion Control: The site area for this application is 0.59 ha, which is well below 

the 2.0 ha guideline, and the 5 mm water balance requirement has been addressed. 

Therefore, additional measures for erosion control are not recommended. 

• Water Balance: A minimum water reuse volume of 23.6 m3 will be provided in a 

sump volume below the invert of the outlet of the stormwater tank to store the 

required water balance volume for reuse. 

• Water Quantity: Site generated runoff will be directed to a 300 m3 stormwater tank. 

Post-development flows have been controlled to below 49.5 L/s in accordance with 

the target release rate by a mechanical pump. 

• Water Quality: Stormwater runoff from the site will satisfy the intent of the City of 

Mississauga’s Development Requirements (2016) water quality requirements 

without specific treatment measures being installed. 

This report has demonstrated that the proposed SWM strategy will address stormwater 

management related impacts from this project and meet the intent of the City of 

Mississauga’s Development Requirements (2016) and CVC SWM Criteria (2012). 

 

Respectfully submitted, 

WSP Canada Inc 



APPENDIX 
 

 

A Stormwater Management 

Calculations 



By: Page:

Checked: 1

Calculation of existing runoff rate is undertaken using the Rational Method: Q  = 2.78 CiA

Where: Q  = Peak flow rate (litres/second)

C  = Runoff coefficient

i  = Rainfall intensity (mm/hour)

A  = Catchment area (hectares)

Area, A 0.59 hectares

Runoff Coef, C* 0.90

Where: A , B  and C  = Parameters defined in Mississauga Development Requirements (2016).

i  = Rainfall intensity (mm/hour)

T = Time of concentration (minutes)

2 5 10 25 50 100

610 820 1,010 1,160 1,300 1,450

4.6 4.6 4.6 4.6 4.7 4.9

0.78 0.78 0.78 0.78 0.78 0.78

15 15 15 15 15 15

0.250 0.250 0.250 0.250 0.250 0.250

59.9 80.5 99.2 113.9 127.1 140.7

89.1 119.8 147.6 169.5 189.2 209.4

0.09 0.12 0.15 0.17 0.19 0.21

** Note recommended minimum value for time of concentration for small sites (<2.0 ha) is 15 minutes.

Satellite

Stormwater Management Calculations Project: 30 Queen Street East No.: 211-12423-00

Date: 1/26/2022

Q  (m3/sec)

Return Period (Years)

A

C

T  (mins) **

T (hrs)

Existing Offsite Discharge Rate
MN
IS

i  (mm/hr)

Q  (litres/sec)

B
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Calculation of existing runoff rate is undertaken using the Rational Method: Q  = 2.78 CiA

Where: Q  = Peak flow rate (litres/second)

C  = Runoff coefficient

i  = Rainfall intensity (mm/hour)

A  = Catchment area (hectares)

Total Project Area, A 0.59 hectares

Runoff Coef, C* 0.50

Where: A , B  and C  = Parameters defined in Mississauga Development Requirements (2016).

i  = Rainfall intensity (mm/hour)

T = Time of concentration (minutes)

2

610

4.6

0.78

15

0.25

59.9

49.5
0.05

** Note recommended minimum value for time of concentration for small sites (<2.0 ha) is 15 minutes.

Allowable release rate to municipal storm sewer system is 49.5 L/s.

Q  (m3/sec)

Return Period (Years)

A

C

T  (mins) **

T (hrs)

i  (mm/hr)

Q  (litres/sec)

B

1/26/2022
IS

Stormwater Management Calculations Project: 30 Queen Street East No.: 211-12423-00

Allowable Offsite Discharge Rate
MN

Date:
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The current area measurements and land use types for the site are as follows:

Area (m2) Runoff C Impervious

4,191 0.90 100%

0 0.45 0%

47 0.25 0%

0 0.90 100%

1,710 0.90 100%

5,948 0.89 99%

4,191 0.001 4.19 20.96 16.77

0 0.005 0.00 0.00 0.00

47 0.005 0.23 0.23 0.00

0 0.001 0.00 0.00 0.00

1,710 0.001 1.71 8.55 6.84

5,948 - 6.14 29.74 23.61

Therefore, volume of runoff during a 5 mm storm event: 23.6 m3

1/26/2022
MN
IS

Abstractions and Water Balance

Initial

Abstraction

(m)

Date:

Volume

Abstracted

(m3)

5 mm

Volume

(m3)

Water

Balance

(m3)

No.:Project: 211-12423-0030 Queen Street EastStormwater Management Calculations

For the purposes of the water balance calculation it is assumed that green roofs can accept 5 mm of rainfall without
producing any runoff. It is assumed that the remaining hard surfaces on the site can abstract 1 mm of rainfall, and
that all soft landscaped areas can absorb 5 mm.

Total Site Area:

Surface Type

Land Use

Impervious Roof Area

Green Roof

Soft Landscaping

Vehicular Surfaces

At-Grade Impervious

Total Site Area:

Impervious Roof Area

Green Roof

Soft Landscaping

Vehicular Surfaces

At-Grade Impervious

Area

(m2)
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Subcat Reach Pond Link

211-12423-00 tank_sizing 2022-01-14
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Area Listing (selected nodes)

Area
(sq-meters)

C Description
(subcatchment-numbers)

1,710.0 0.90 At-Grade Impervious  (S2)
4,191.4 0.90 Impervious Roof Area  (S2)

46.9 0.25 Soft Landscaping  (S2)
5,948.3 0.89 TOTAL AREA

Mississauga IDF 2-Year  Duration=16 min,  Inten=57.6 mm/hr211-12423-00 tank_sizing 2022-01-
  Printed  1/13/2022Prepared by WSP

Page 3HydroCAD® 10.00-21  s/n 10060  © 2018 HydroCAD Software Solutions LLC

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=5,948.3 m²   0.00% Impervious   Runoff Depth=14 mmSubcatchment S2: Controlled 101
   Tc=15.0 min   C=0.89   Runoff=0.0851 m³/s  81.3 m³

Peak Elev=0.281 m  Storage=42.2 m³   Inflow=0.0851 m³/s  81.3 m³Pond T2: Storage Tank
   Outflow=0.0494 m³/s  89.0 m³

   Inflow=0.0494 m³/s  89.0 m³Link Out2: Qallow 49.5 L/s
   Primary=0.0494 m³/s  89.0 m³

Total Runoff Area = 5,948.3 m²   Runoff Volume = 81.3 m³   Average Runoff Depth = 14 mm
100.00% Pervious = 5,948.3 m²     0.00% Impervious = 0.0 m²

Mississauga IDF 2-Year  Duration=16 min,  Inten=57.6 mm/hr211-12423-00 tank_sizing 2022-01-
  Printed  1/13/2022Prepared by WSP
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Summary for Subcatchment S2: Controlled 101

Runoff = 0.0851 m³/s @ 0.26 hrs,  Volume= 81.3 m³,  Depth= 14 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Mississauga IDF 2-Year  Duration=16 min,  Inten=57.6 mm/hr

Area (m²) C Description
4,191.4 0.90 Impervious Roof Area

0.0 0.45 Green Roof
46.9 0.25 Soft Landscaping

1,710.0 0.90 At-Grade Impervious
5,948.3 0.89 Weighted Average
5,948.3 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
15.0 Direct Entry,

Subcatchment S2: Controlled 101

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
m

³/s
)

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Mississauga IDF 2-Year
Duration=16 min,
Inten=57.6 mm/hr

Runoff Area=5,948.3 m²
Runoff Volume=81.3 m³

Runoff Depth=14 mm
Tc=15.0 min

C=0.89

0.0851 m³/s



Mississauga IDF 2-Year  Duration=16 min,  Inten=57.6 mm/hr211-12423-00 tank_sizing 2022-01-
  Printed  1/13/2022Prepared by WSP

Page 5HydroCAD® 10.00-21  s/n 10060  © 2018 HydroCAD Software Solutions LLC

Summary for Pond T2: Storage Tank

Inflow Area = 5,948.3 m², 0.00% Impervious,  Inflow Depth = 14 mm    for  2-Year event
Inflow = 0.0851 m³/s @ 0.26 hrs,  Volume= 81.3 m³
Outflow = 0.0494 m³/s @ 0.37 hrs,  Volume= 89.0 m³,  Atten= 42%,  Lag= 7.0 min
Primary = 0.0494 m³/s @ 0.37 hrs,  Volume= 89.0 m³

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 0.205 m   Surf.Area= 150.0 m²   Storage= 30.7 m³
Peak Elev= 0.281 m @ 0.37 hrs   Surf.Area= 150.0 m²   Storage= 42.2 m³   (11.4 m³ above start)

Plug-Flow detention time= 10.5 min calculated for 58.2 m³ (72% of inflow)
Center-of-Mass det. time= 1.9 min ( 17.4 - 15.5 )

Volume Invert Avail.Storage Storage Description
#1 0.000 m 300.0 m³ 15.00 mW x 10.00 mL x 2.00 mH Prismatoid

Device Routing Invert Outlet Devices
#1 Primary 0.160 m Pump

Discharges@2.000 m
 Flow (l/min)=  2,964.0  2,970.0
 Head (meters)=  2.000  0.000

Primary OutFlow  Max=0.0494 m³/s @ 0.37 hrs  HW=0.281 m   (Free Discharge)
1=Pump  (Pump Controls 0.0494 m³/s)

Pond T2: Storage Tank

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
m

³/s
)

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

Inflow Area=5,948.3 m²
Peak Elev=0.281 m

Storage=42.2 m³

0.0851 m³/s

0.0494 m³/s

Mississauga IDF 2-Year  Duration=16 min,  Inten=57.6 mm/hr211-12423-00 tank_sizing 2022-01-
  Printed  1/13/2022Prepared by WSP
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Summary for Link Out2: Qallow 49.5 L/s

Inflow Area = 5,948.3 m², 0.00% Impervious,  Inflow Depth = 15 mm    for  2-Year event
Inflow = 0.0494 m³/s @ 0.37 hrs,  Volume= 89.0 m³
Primary = 0.0494 m³/s @ 0.37 hrs,  Volume= 89.0 m³,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link Out2: Qallow 49.5 L/s

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
m

³/s
)

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Inflow Area=5,948.3 m²
0.0494 m³/s

0.0494 m³/s
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Subcat Reach Pond Link

211-12423-00 tank_sizing 2022-01-14
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Area Listing (selected nodes)

Area
(sq-meters)

C Description
(subcatchment-numbers)

1,710.0 0.90 At-Grade Impervious  (S5)
4,191.4 0.90 Impervious Roof Area  (S5)

46.9 0.25 Soft Landscaping  (S5)
5,948.3 0.89 TOTAL AREA

Mississauga IDF 5-Year  Duration=19 min,  Inten=69.7 mm/hr211-12423-00 tank_sizing 2022-01-
  Printed  1/13/2022Prepared by WSP
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=5,948.3 m²   0.00% Impervious   Runoff Depth=20 mmSubcatchment S5: Controlled 101
   Tc=15.0 min   C=0.89   Runoff=0.1024 m³/s  116.8 m³

Peak Elev=0.428 m  Storage=64.2 m³   Inflow=0.1024 m³/s  116.8 m³Pond T5: Storage Tank
   Outflow=0.0494 m³/s  124.4 m³

   Inflow=0.0494 m³/s  124.4 m³Link Out5: Qallow 49.5 L/s
   Primary=0.0494 m³/s  124.4 m³

Total Runoff Area = 5,948.3 m²   Runoff Volume = 116.8 m³   Average Runoff Depth = 20 mm
100.00% Pervious = 5,948.3 m²     0.00% Impervious = 0.0 m²

Mississauga IDF 5-Year  Duration=19 min,  Inten=69.7 mm/hr211-12423-00 tank_sizing 2022-01-
  Printed  1/13/2022Prepared by WSP
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Summary for Subcatchment S5: Controlled 101

Runoff = 0.1024 m³/s @ 0.25 hrs,  Volume= 116.8 m³,  Depth= 20 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Mississauga IDF 5-Year  Duration=19 min,  Inten=69.7 mm/hr

Area (m²) C Description
4,191.4 0.90 Impervious Roof Area

0.0 0.45 Green Roof
46.9 0.25 Soft Landscaping

1,710.0 0.90 At-Grade Impervious
5,948.3 0.89 Weighted Average
5,948.3 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
15.0 Direct Entry,

Subcatchment S5: Controlled 101

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
m

³/s
)

0.11
0.105

0.1
0.095

0.09
0.085

0.08
0.075

0.07
0.065

0.06
0.055

0.05
0.045

0.04
0.035

0.03
0.025

0.02
0.015

0.01
0.005

0

Mississauga IDF 5-Year
Duration=19 min,
Inten=69.7 mm/hr

Runoff Area=5,948.3 m²
Runoff Volume=116.8 m³

Runoff Depth=20 mm
Tc=15.0 min

C=0.89

0.1024 m³/s



Mississauga IDF 5-Year  Duration=19 min,  Inten=69.7 mm/hr211-12423-00 tank_sizing 2022-01-
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Summary for Pond T5: Storage Tank

Inflow Area = 5,948.3 m², 0.00% Impervious,  Inflow Depth = 20 mm    for  5-Year event
Inflow = 0.1024 m³/s @ 0.25 hrs,  Volume= 116.8 m³
Outflow = 0.0494 m³/s @ 0.45 hrs,  Volume= 124.4 m³,  Atten= 52%,  Lag= 11.8 min
Primary = 0.0494 m³/s @ 0.45 hrs,  Volume= 124.4 m³

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 0.205 m   Surf.Area= 150.0 m²   Storage= 30.7 m³
Peak Elev= 0.428 m @ 0.45 hrs   Surf.Area= 150.0 m²   Storage= 64.2 m³   (33.5 m³ above start)

Plug-Flow detention time= 13.7 min calculated for 93.7 m³ (80% of inflow)
Center-of-Mass det. time= 5.8 min ( 22.8 - 17.0 )

Volume Invert Avail.Storage Storage Description
#1 0.000 m 300.0 m³ 15.00 mW x 10.00 mL x 2.00 mH Prismatoid

Device Routing Invert Outlet Devices
#1 Primary 0.160 m Pump

Discharges@2.000 m
 Flow (l/min)=  2,964.0  2,970.0
 Head (meters)=  2.000  0.000

Primary OutFlow  Max=0.0494 m³/s @ 0.45 hrs  HW=0.428 m   (Free Discharge)
1=Pump  (Pump Controls 0.0494 m³/s)

Pond T5: Storage Tank

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
m

³/s
)

0.11
0.105

0.1
0.095

0.09
0.085

0.08
0.075

0.07
0.065

0.06
0.055

0.05
0.045

0.04
0.035

0.03
0.025

0.02
0.015

0.01
0.005

0

Inflow Area=5,948.3 m²
Peak Elev=0.428 m

Storage=64.2 m³

0.1024 m³/s

0.0494 m³/s

Mississauga IDF 5-Year  Duration=19 min,  Inten=69.7 mm/hr211-12423-00 tank_sizing 2022-01-
  Printed  1/13/2022Prepared by WSP
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Summary for Link Out5: Qallow 49.5 L/s

Inflow Area = 5,948.3 m², 0.00% Impervious,  Inflow Depth = 21 mm    for  5-Year event
Inflow = 0.0494 m³/s @ 0.45 hrs,  Volume= 124.4 m³
Primary = 0.0494 m³/s @ 0.45 hrs,  Volume= 124.4 m³,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link Out5: Qallow 49.5 L/s

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
m

³/s
)

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Inflow Area=5,948.3 m²
0.0494 m³/s

0.0494 m³/s
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Area Listing (selected nodes)

Area
(sq-meters)

C Description
(subcatchment-numbers)

1,710.0 0.90 At-Grade Impervious  (S10)
4,191.4 0.90 Impervious Roof Area  (S10)

46.9 0.25 Soft Landscaping  (S10)
5,948.3 0.89 TOTAL AREA

Mississauga IDF 10-Year  Duration=22 min,  Inten=78.1 mm/hr211-12423-00 tank_sizing 2022-01
  Printed  1/13/2022Prepared by WSP
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=5,948.3 m²   0.00% Impervious   Runoff Depth=26 mmSubcatchment S10: Controlled 101
   Tc=15.0 min   C=0.89   Runoff=0.1149 m³/s  151.7 m³

Peak Elev=0.586 m  Storage=87.9 m³   Inflow=0.1149 m³/s  151.7 m³Pond T10: Storage Tank
   Outflow=0.0494 m³/s  159.3 m³

   Inflow=0.0494 m³/s  159.3 m³Link Out10: Qallow 49.5 L/s
   Primary=0.0494 m³/s  159.3 m³

Total Runoff Area = 5,948.3 m²   Runoff Volume = 151.7 m³   Average Runoff Depth = 26 mm
100.00% Pervious = 5,948.3 m²     0.00% Impervious = 0.0 m²

Mississauga IDF 10-Year  Duration=22 min,  Inten=78.1 mm/hr211-12423-00 tank_sizing 2022-01
  Printed  1/13/2022Prepared by WSP
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Summary for Subcatchment S10: Controlled 101

Runoff = 0.1149 m³/s @ 0.25 hrs,  Volume= 151.7 m³,  Depth= 26 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Mississauga IDF 10-Year  Duration=22 min,  Inten=78.1 mm/hr

Area (m²) C Description
4,191.4 0.90 Impervious Roof Area

0.0 0.45 Green Roof
46.9 0.25 Soft Landscaping

1,710.0 0.90 At-Grade Impervious
5,948.3 0.89 Weighted Average
5,948.3 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
15.0 Direct Entry,

Subcatchment S10: Controlled 101

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
m

³/s
)

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Mississauga IDF 10-Year
Duration=22 min,
Inten=78.1 mm/hr

Runoff Area=5,948.3 m²
Runoff Volume=151.7 m³

Runoff Depth=26 mm
Tc=15.0 min

C=0.89

0.1149 m³/s



Mississauga IDF 10-Year  Duration=22 min,  Inten=78.1 mm/hr211-12423-00 tank_sizing 2022-01
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Summary for Pond T10: Storage Tank

Inflow Area = 5,948.3 m², 0.00% Impervious,  Inflow Depth = 26 mm    for  10-Year event
Inflow = 0.1149 m³/s @ 0.25 hrs,  Volume= 151.7 m³
Outflow = 0.0494 m³/s @ 0.51 hrs,  Volume= 159.3 m³,  Atten= 57%,  Lag= 15.5 min
Primary = 0.0494 m³/s @ 0.51 hrs,  Volume= 159.3 m³

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 0.205 m   Surf.Area= 150.0 m²   Storage= 30.7 m³
Peak Elev= 0.586 m @ 0.51 hrs   Surf.Area= 150.0 m²   Storage= 87.9 m³   (57.1 m³ above start)

Plug-Flow detention time= 17.3 min calculated for 128.6 m³ (85% of inflow)
Center-of-Mass det. time= 9.8 min ( 28.4 - 18.5 )

Volume Invert Avail.Storage Storage Description
#1 0.000 m 300.0 m³ 15.00 mW x 10.00 mL x 2.00 mH Prismatoid

Device Routing Invert Outlet Devices
#1 Primary 0.160 m Pump

Discharges@2.000 m
 Flow (l/min)=  2,964.0  2,970.0
 Head (meters)=  2.000  0.000

Primary OutFlow  Max=0.0494 m³/s @ 0.51 hrs  HW=0.586 m   (Free Discharge)
1=Pump  (Pump Controls 0.0494 m³/s)

Pond T10: Storage Tank

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Inflow Area=5,948.3 m²
Peak Elev=0.586 m

Storage=87.9 m³

0.1149 m³/s

0.0494 m³/s

Mississauga IDF 10-Year  Duration=22 min,  Inten=78.1 mm/hr211-12423-00 tank_sizing 2022-01
  Printed  1/13/2022Prepared by WSP
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Summary for Link Out10: Qallow 49.5 L/s

Inflow Area = 5,948.3 m², 0.00% Impervious,  Inflow Depth = 27 mm    for  10-Year event
Inflow = 0.0494 m³/s @ 0.51 hrs,  Volume= 159.3 m³
Primary = 0.0494 m³/s @ 0.51 hrs,  Volume= 159.3 m³,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link Out10: Qallow 49.5 L/s

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Area Listing (selected nodes)

Area
(sq-meters)

C Description
(subcatchment-numbers)

1,710.0 0.99 At-Grade Impervious  (S25)
4,191.4 0.90 Impervious Roof Area  (S25)

46.9 0.25 Soft Landscaping  (S25)
5,948.3 0.92 TOTAL AREA

Mississauga IDF 25-Year  Duration=26 min,  Inten=80.5 mm/hr211-12423-00 tank_sizing 2022-01
  Printed  1/13/2022Prepared by WSP
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=5,948.3 m²   28.75% Impervious   Runoff Depth=32 mmSubcatchment S25: Controlled 101
   Tc=15.0 min   C=0.92   Runoff=0.1223 m³/s  190.8 m³

Peak Elev=0.760 m  Storage=114.0 m³   Inflow=0.1223 m³/s  190.8 m³Pond T25: Storage Tank
   Outflow=0.0494 m³/s  198.4 m³

   Inflow=0.0494 m³/s  198.4 m³Link Out25: Qallow 49.5 L/s
   Primary=0.0494 m³/s  198.4 m³

Total Runoff Area = 5,948.3 m²   Runoff Volume = 190.8 m³   Average Runoff Depth = 32 mm
71.25% Pervious = 4,238.3 m²     28.75% Impervious = 1,710.0 m²

Mississauga IDF 25-Year  Duration=26 min,  Inten=80.5 mm/hr211-12423-00 tank_sizing 2022-01
  Printed  1/13/2022Prepared by WSP
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Summary for Subcatchment S25: Controlled 101

Runoff = 0.1223 m³/s @ 0.25 hrs,  Volume= 190.8 m³,  Depth= 32 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Mississauga IDF 25-Year  Duration=26 min,  Inten=80.5 mm/hr

Area (m²) C Description
4,191.4 0.90 Impervious Roof Area

0.0 0.45 Green Roof
46.9 0.25 Soft Landscaping

1,710.0 0.99 At-Grade Impervious
5,948.3 0.92 Weighted Average
4,238.3 71.25% Pervious Area
1,710.0 28.75% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
15.0 Direct Entry,

Subcatchment S25: Controlled 101

Runoff

Hydrograph

Time  (hours)
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Mississauga IDF 25-Year
Duration=26 min,
Inten=80.5 mm/hr

Runoff Area=5,948.3 m²
Runoff Volume=190.8 m³

Runoff Depth=32 mm
Tc=15.0 min

C=0.92

0.1223 m³/s
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Summary for Pond T25: Storage Tank

Inflow Area = 5,948.3 m², 28.75% Impervious,  Inflow Depth = 32 mm    for  25-Year event
Inflow = 0.1223 m³/s @ 0.25 hrs,  Volume= 190.8 m³
Outflow = 0.0494 m³/s @ 0.58 hrs,  Volume= 198.4 m³,  Atten= 60%,  Lag= 19.9 min
Primary = 0.0494 m³/s @ 0.58 hrs,  Volume= 198.4 m³

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 0.205 m   Surf.Area= 150.0 m²   Storage= 30.7 m³
Peak Elev= 0.760 m @ 0.58 hrs   Surf.Area= 150.0 m²   Storage= 114.0 m³   (83.2 m³ above start)

Plug-Flow detention time= 21.5 min calculated for 167.7 m³ (88% of inflow)
Center-of-Mass det. time= 14.3 min ( 34.8 - 20.5 )

Volume Invert Avail.Storage Storage Description
#1 0.000 m 300.0 m³ 15.00 mW x 10.00 mL x 2.00 mH Prismatoid

Device Routing Invert Outlet Devices
#1 Primary 0.160 m Pump

Discharges@2.000 m
 Flow (l/min)=  2,964.0  2,970.0
 Head (meters)=  2.000  0.000

Primary OutFlow  Max=0.0494 m³/s @ 0.58 hrs  HW=0.760 m   (Free Discharge)
1=Pump  (Pump Controls 0.0494 m³/s)

Pond T25: Storage Tank

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Inflow Area=5,948.3 m²
Peak Elev=0.760 m

Storage=114.0 m³

0.1223 m³/s

0.0494 m³/s

Mississauga IDF 25-Year  Duration=26 min,  Inten=80.5 mm/hr211-12423-00 tank_sizing 2022-01
  Printed  1/13/2022Prepared by WSP
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Summary for Link Out25: Qallow 49.5 L/s

Inflow Area = 5,948.3 m², 28.75% Impervious,  Inflow Depth = 33 mm    for  25-Year event
Inflow = 0.0494 m³/s @ 0.58 hrs,  Volume= 198.4 m³
Primary = 0.0494 m³/s @ 0.58 hrs,  Volume= 198.4 m³,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link Out25: Qallow 49.5 L/s

Inflow
Primary

Hydrograph

Time  (hours)
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Subcat Reach Pond Link

211-12423-00 tank_sizing 2022-01-14
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Area Listing (selected nodes)

Area
(sq-meters)

C Description
(subcatchment-numbers)

1,710.0 1.00 At-Grade Impervious  (S50)
4,191.4 0.90 Impervious Roof Area  (S50)

46.9 0.25 Soft Landscaping  (S50)
5,948.3 0.92 TOTAL AREA

Mississauga IDF 50-Year  Duration=29 min,  Inten=83.6 mm/hr211-12423-00 tank_sizing 2022-01
  Printed  1/13/2022Prepared by WSP
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=5,948.3 m²   28.75% Impervious   Runoff Depth=37 mmSubcatchment S50: Controlled 101
   Tc=15.0 min   C=0.92   Runoff=0.1271 m³/s  221.2 m³

Peak Elev=0.899 m  Storage=134.8 m³   Inflow=0.1271 m³/s  221.2 m³Pond T50: Storage Tank
   Outflow=0.0494 m³/s  228.9 m³

   Inflow=0.0494 m³/s  228.9 m³Link Out50: Qallow 49.5 L/s
   Primary=0.0494 m³/s  228.9 m³

Total Runoff Area = 5,948.3 m²   Runoff Volume = 221.2 m³   Average Runoff Depth = 37 mm
71.25% Pervious = 4,238.3 m²     28.75% Impervious = 1,710.0 m²

Mississauga IDF 50-Year  Duration=29 min,  Inten=83.6 mm/hr211-12423-00 tank_sizing 2022-01
  Printed  1/13/2022Prepared by WSP
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Summary for Subcatchment S50: Controlled 101

Runoff = 0.1271 m³/s @ 0.25 hrs,  Volume= 221.2 m³,  Depth= 37 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Mississauga IDF 50-Year  Duration=29 min,  Inten=83.6 mm/hr

Area (m²) C Description
4,191.4 0.90 Impervious Roof Area

0.0 0.45 Green Roof
46.9 0.25 Soft Landscaping

1,710.0 1.00 At-Grade Impervious
5,948.3 0.92 Weighted Average
4,238.3 71.25% Pervious Area
1,710.0 28.75% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
15.0 Direct Entry,

Subcatchment S50: Controlled 101

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Mississauga IDF 50-Year
Duration=29 min,
Inten=83.6 mm/hr

Runoff Area=5,948.3 m²
Runoff Volume=221.2 m³

Runoff Depth=37 mm
Tc=15.0 min

C=0.92

0.1271 m³/s
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Summary for Pond T50: Storage Tank

Inflow Area = 5,948.3 m², 28.75% Impervious,  Inflow Depth = 37 mm    for  50-Year event
Inflow = 0.1271 m³/s @ 0.25 hrs,  Volume= 221.2 m³
Outflow = 0.0494 m³/s @ 0.64 hrs,  Volume= 228.9 m³,  Atten= 61%,  Lag= 23.2 min
Primary = 0.0494 m³/s @ 0.64 hrs,  Volume= 228.9 m³

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 0.205 m   Surf.Area= 150.0 m²   Storage= 30.7 m³
Peak Elev= 0.899 m @ 0.64 hrs   Surf.Area= 150.0 m²   Storage= 134.8 m³   (104.0 m³ above start)

Plug-Flow detention time= 25.1 min calculated for 198.1 m³ (90% of inflow)
Center-of-Mass det. time= 17.8 min ( 39.8 - 22.0 )

Volume Invert Avail.Storage Storage Description
#1 0.000 m 300.0 m³ 15.00 mW x 10.00 mL x 2.00 mH Prismatoid

Device Routing Invert Outlet Devices
#1 Primary 0.160 m Pump

Discharges@2.000 m
 Flow (l/min)=  2,964.0  2,970.0
 Head (meters)=  2.000  0.000

Primary OutFlow  Max=0.0494 m³/s @ 0.64 hrs  HW=0.898 m   (Free Discharge)
1=Pump  (Pump Controls 0.0494 m³/s)

Pond T50: Storage Tank

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=5,948.3 m²
Peak Elev=0.899 m

Storage=134.8 m³

0.1271 m³/s

0.0494 m³/s

Mississauga IDF 50-Year  Duration=29 min,  Inten=83.6 mm/hr211-12423-00 tank_sizing 2022-01
  Printed  1/13/2022Prepared by WSP

Page 6HydroCAD® 10.00-21  s/n 10060  © 2018 HydroCAD Software Solutions LLC

Summary for Link Out50: Qallow 49.5 L/s

Inflow Area = 5,948.3 m², 28.75% Impervious,  Inflow Depth = 38 mm    for  50-Year event
Inflow = 0.0494 m³/s @ 0.64 hrs,  Volume= 228.9 m³
Primary = 0.0494 m³/s @ 0.64 hrs,  Volume= 228.9 m³,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link Out50: Qallow 49.5 L/s

Inflow
Primary

Hydrograph

Time  (hours)
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211-12423-00 tank_sizing 2022-01-14
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Area Listing (selected nodes)

Area
(sq-meters)

C Description
(subcatchment-numbers)

1,710.0 1.00 At-Grade Impervious  (S100)
4,191.4 0.90 Impervious Roof Area  (S100)

46.9 0.25 Soft Landscaping  (S100)
5,948.3 0.92 TOTAL AREA

Mississauga IDF 100-Year  Duration=31 min,  Inten=88.8 mm/hr211-12423-00 tank_sizing 2022-0
  Printed  1/13/2022Prepared by WSP
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=5,948.3 m²   28.75% Impervious   Runoff Depth=42 mmSubcatchment S100: Controlled 101
   Tc=15.0 min   C=0.92   Runoff=0.1350 m³/s  251.1 m³

Peak Elev=1.051 m  Storage=157.7 m³   Inflow=0.1350 m³/s  251.1 m³Pond T100: Storage Tank
   Outflow=0.0495 m³/s  258.7 m³

   Inflow=0.0495 m³/s  258.7 m³Link Out100: Qallow 49.5 L/s
   Primary=0.0495 m³/s  258.7 m³

Total Runoff Area = 5,948.3 m²   Runoff Volume = 251.1 m³   Average Runoff Depth = 42 mm
71.25% Pervious = 4,238.3 m²     28.75% Impervious = 1,710.0 m²

Mississauga IDF 100-Year  Duration=31 min,  Inten=88.8 mm/hr211-12423-00 tank_sizing 2022-0
  Printed  1/13/2022Prepared by WSP
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Summary for Subcatchment S100: Controlled 101

Runoff = 0.1350 m³/s @ 0.25 hrs,  Volume= 251.1 m³,  Depth= 42 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Mississauga IDF 100-Year  Duration=31 min,  Inten=88.8 mm/hr

Area (m²) C Description
4,191.4 0.90 Impervious Roof Area

0.0 0.45 Green Roof
46.9 0.25 Soft Landscaping

1,710.0 1.00 At-Grade Impervious
5,948.3 0.92 Weighted Average
4,238.3 71.25% Pervious Area
1,710.0 28.75% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
15.0 Direct Entry,

Subcatchment S100: Controlled 101

Runoff

Hydrograph

Time  (hours)
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Mississauga IDF 100-Year
Duration=31 min,
Inten=88.8 mm/hr

Runoff Area=5,948.3 m²
Runoff Volume=251.1 m³

Runoff Depth=42 mm
Tc=15.0 min

C=0.92

0.1350 m³/s



Mississauga IDF 100-Year  Duration=31 min,  Inten=88.8 mm/hr211-12423-00 tank_sizing 2022-0
  Printed  1/13/2022Prepared by WSP

Page 5HydroCAD® 10.00-21  s/n 10060  © 2018 HydroCAD Software Solutions LLC

Summary for Pond T100: Storage Tank

Inflow Area = 5,948.3 m², 28.75% Impervious,  Inflow Depth = 42 mm    for  100-Year event
Inflow = 0.1350 m³/s @ 0.25 hrs,  Volume= 251.1 m³
Outflow = 0.0495 m³/s @ 0.68 hrs,  Volume= 258.7 m³,  Atten= 63%,  Lag= 25.5 min
Primary = 0.0495 m³/s @ 0.68 hrs,  Volume= 258.7 m³

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 0.205 m   Surf.Area= 150.0 m²   Storage= 30.8 m³
Peak Elev= 1.051 m @ 0.68 hrs   Surf.Area= 150.0 m²   Storage= 157.7 m³   (126.9 m³ above start)

Plug-Flow detention time= 28.7 min calculated for 228.0 m³ (91% of inflow)
Center-of-Mass det. time= 21.7 min ( 44.7 - 23.0 )

Volume Invert Avail.Storage Storage Description
#1 0.000 m 300.0 m³ 15.00 mW x 10.00 mL x 2.00 mH Prismatoid

Device Routing Invert Outlet Devices
#1 Primary 0.160 m Pump

Discharges@2.000 m
 Flow (l/min)=  2,964.0  2,970.0
 Head (meters)=  2.000  0.000

Primary OutFlow  Max=0.0495 m³/s @ 0.68 hrs  HW=1.051 m   (Free Discharge)
1=Pump  (Pump Controls 0.0495 m³/s)

Pond T100: Storage Tank

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=5,948.3 m²
Peak Elev=1.051 m

Storage=157.7 m³

0.1350 m³/s

0.0495 m³/s

Mississauga IDF 100-Year  Duration=31 min,  Inten=88.8 mm/hr211-12423-00 tank_sizing 2022-0
  Printed  1/13/2022Prepared by WSP

Page 6HydroCAD® 10.00-21  s/n 10060  © 2018 HydroCAD Software Solutions LLC

Summary for Link Out100: Qallow 49.5 L/s

Inflow Area = 5,948.3 m², 28.75% Impervious,  Inflow Depth = 43 mm    for  100-Year event
Inflow = 0.0495 m³/s @ 0.68 hrs,  Volume= 258.7 m³
Primary = 0.0495 m³/s @ 0.68 hrs,  Volume= 258.7 m³,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Link Out100: Qallow 49.5 L/s

Inflow
Primary

Hydrograph

Time  (hours)
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Jellyfish Filter System Recommendation
The Jellyfish Filter model JF6-3-1 is recommended to meet the water quality objective by treating a 

flow of 17.7 L/s, which meets or exceeds 90% of the average annual rainfall runoff volume based on 

18 years of TORONTO CENTRAL rainfall data for this site. This model has a sediment capacity of 

199 kg, which meets or exceeds the estimated average annual sediment load.

Sediment 

Capacity (kg)

Treatment 

Flow Rate 

(L/s)

The Jellyfish Filter System

Jellyfish 

Model

Jellyfish Filter Sizing Report

This report provides information for the sizing and specification of the Jellyfish Filter. When 

designed properly in accordance to the guidelines detailed in the Jellyfish Filter Technical Manual, 

the Jellyfish Filter will exceed the performance and longevity of conventional horizontal bed and 

granular media filters. 

Please see www.ImbriumSystems.com  for more information.

Project Information

Location

Thursday, January 13, 2022

30 Queen St. E

Date

Project Name

Jellyfish Filter Design Overview

Mississauga

Project Number

Number of 

High-Flo 

Cartridges

Number of 

Draindown 

Cartridges

Manhole 

Diameter 

(m)

The patented Jellyfish Filter is an engineered stormwater quality treatment technology featuring 

unique membrane filtration in a compact stand-alone treatment system that removes a high level 

and wide variety of stormwater pollutants. Exceptional pollutant removal is achieved at high 

treatment flow rates with minimal head loss and low maintenance costs. Each lightweight Jellyfish 

Filter cartridge contains an extraordinarily large amount of membrane surface area, resulting in 

superior flow capacity and pollutant removal capacity. 

Regular scheduled inspections and maintenance is necessary to assure proper functioning of the 

Jellyfish Filter. The maintenance interval is designed to be a minimum of 12 months, but this will 

vary depending on site loading conditions and upstream pretreatment measures. Quarterly 

inspections and inspections after all storms beyond the 5-year event are recommended until enough 

historical performance data has been logged to comfortably initiate an alternative inspection interval.

Maintenance

Please see www.ImbriumSystems.com  for more information.

Thank you for the opportunity to present this information to you and your client.

CDN/Int'l: 1 (800) 565-4801 | US: 1 (888) 279-8826 www.ImbriumSystems.com

STANDARD OFFLINE

http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/






 90% Total Copper, 81% Total Lead, 70% Total Zinc



 Free oil, Floatable trash and debris

l

l

l

2

59% TP removal & 51% TN removal
89% of the total suspended solids (TSS) load, including particles less than 5 microns

Field Proven Peformance

Performance

The Jellyfish filter has been field-tested on an urban site with 25 TARP qualifying rain events and 

field monitored according to the TARP field test protocol, demonstrating:

Particulate-bound pollutants such as nutrients, toxic metals, hydrocarbons and bacteria

Jellyfish efficiently captures a high level of Stormwater pollutants, including:

www.ImbriumSystems.com

Jellyfish Filter Treatment Functions

The ability to capture fine particles as indicated by an effluent d50 median of 3 microns 

for all monitotred storm events, and a median effluent turbidity of 5 NTUs;

A median Total Phosphorus removal of 59%, and a median Total Nitrogen removal of 

51%.

Pre-treatment and Membrane Filtration

A median TSS removal efficiency of 89%, and a median SSC removal of 99%;
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Name:

State:

ID:

Record:

Co-ords:

* Indicates that sediment loading is the limiting parameter in the sizing of this Jellyfish system.

JF4-1-1 1 1 1.2 2313 0.34 379 7.6 85

JF4-2-1 2 1 1.2 2313 0.34 379 12.6 142

JF6-3-1 3 1 1.8 5205 0.79 848 17.7 199

JF6-4-1 4 1 1.8 5205 0.79 848 22.7 256

JF6-5-1 5 1 1.8 5205 0.79 848 27.8 313

JF6-6-1 6 1 1.8 5205 0.79 848 28.6 370

JF8-6-2 6 2 2.4 9252 1.42 1469 35.3 398

JF8-7-2 7 2 2.4 9252 1.42 1469 40.4 455

JF8-8-2 8 2 2.4 9252 1.42 1469 45.4 512

JF8-9-2 9 2 2.4 9252 1.42 1469 50.5 569

JF8-10-2 10 2 2.4 9252 1.42 1469 50.5 626

JF10-11-3 11 3 3.0 14456 2.21 2302 63.1 711

JF10-12-3 12 3 3.0 14456 2.21 2302 68.2 768

JF10-12-4 12 4 3.0 14456 2.21 2302 70.7 796

JF10-13-4 13 4 3.0 14456 2.21 2302 75.7 853

JF10-14-4 14 4 3.0 14456 2.21 2302 78.9 910

JF10-15-4 15 4 3.0 14456 2.21 2302 78.9 967

JF10-16-4 16 4 3.0 14456 2.21 2302 78.9 1024

JF10-17-4 17 4 3.0 14456 2.21 2302 78.9 1081

JF10-18-4 18 4 3.0 14456 2.21 2302 78.9 1138

JF10-19-4 19 4 3.0 14456 2.21 2302 78.9 1195

JF12-20-5 20 5 3.6 20820 3.2 2771 113.6 1280

JF12-21-5 21 5 3.6 20820 3.2 2771 113.7 1337

JF12-22-5 22 5 3.6 20820 3.2 2771 113.7 1394

JF12-23-5 23 5 3.6 20820 3.2 2771 113.7 1451

JF12-24-5 24 5 3.6 20820 3.2 2771 113.7 1508

JF12-25-5 25 5 3.6 20820 3.2 2771 113.7 1565

JF12-26-5 26 5 3.6 20820 3.2 2771 113.7 1622

JF12-27-5 27 5 3.6 20820 3.2 2771 113.7 1679
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Date:

Project Number:

Location:

The Jellyfish Filter model JF6-3-1 is recommended to meet the water quality objective by treating a 

flow of 17.7 L/s, which meets or exceeds 90% of the average annual rainfall runoff volume based on 

18 years of TORONTO CENTRAL rainfall data for this site. This model has a sediment capacity of 

199 kg, which meets or exceeds the estimated average annual sediment load.

Project Information Rainfall

Mike Nanos

Designer Information

Drainage Area

100%

TORONTO CENTRALThursday, January 13, 2022

Mississauga

ON

Pretreatment Credit:

n/aPeak Release Rate:

n/a

90% of the Average Annual Runoff based on 18 years 

of TORONTO CENTRAL rainfall data:

Flow 

Loading

147 kg*

Company:

Contact:

Notes

Total Area:

Imperviousness:

Upstream Detention

0.4091 ha

Project Name: 30 Queen St. E

Number of 

High-Flo 

Cartridges

Jellyfish 

Model

Treatment 

Flow Rate 

(L/s)

Sediment 

Capacity 

(kg)
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Recommendation

Design System Requirements

Number of 

Draindown 

Cartridges

Manhole 

Diameter 

(m)

Wet Vol 

Below Deck 

(L)

Sump 

Storage 

(m³)

Oil 

Capacity 

(L)

Treating 90% of the average annual runoff volume, 

2446 m³, with a suspended sediment concentration of 

60 mg/L.

11.8 L/s

45°30'N, 90°30'W

Phone #:

WSP Canada Group Ltd.

Sediment 

Loading

100

1982 to 1999
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Jellyfish Filter Design Notes
l

Jellyfish Filter Typical Layout

l

l

l

l

l

l

l

l
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While the optional inlet below deck configuration offers 0 to 360 degree flexibility between the inlet 

and outlet pipe, typical systems conform to the following:

59º 200 250

Typically the Jellyfish Filter is designed in an offline configuration, as all stormwater filter systems 

will perform for a longer duration between required maintenance services when designed and 

applied in off-line configurations. Depending on the design parameters, an optional internal bypass 

may be incorporated into the Jellyfish Filter, however note the inspection and maintenance 

frequency should be expected to increase above that of an off-line system. Speak to your local 

representative for more information.

Typically, 18 inches (457 mm) of driving head is designed into the system, calculated as the 

difference in elevation between the top of the diversion structure weir and the invert of the Jellyfish 

Filter outlet pipe.  Alternative driving head values can be designed as 12 to 24 inches (305 to 

610mm) depending on specific site requirements, requiring additional sizing and design assistance.

Typically, the Jellyfish Filter is designed with the inlet pipe configured 6 inches (150 mm) above the 

outlet invert elevation. However, depending on site parameters this can vary to an optional 

configuration of the inlet pipe entering the unit below the outlet invert elevation. 
The Jellyfish Filter can accommodate multiple inlet pipes within certain restrictions. 

Model Diameter (m)
Minimum Angle 

Inlet / Outlet Pipes

Minimum Inlet Pipe 

Diameter (mm)

Minimum Outlet Pipe 

Diameter (mm)

3.6 40º 300 450
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The Jellyfish Filter can be built at all depths of cover generally associated with conventional 

stormwater conveyance systems. For sites that require minimal depth of cover for the stormwater 

infrastructure, the Jellyfish Filter can be applied in a shallow application using a hatch cover. The 

general minimum depth of cover is 36 inches (915 mm) from top of the underslab to outlet invert.

If driving head caclulations account for water elevation during submerged conditions the Jellyfish 

Filter will function effectively under submerged condtions.

Jellyfish Filter systems may incorporate grated inlets depending on system configuration. 

For sites with water quality treatment flow rates or mass loadings that exceed the design flow rate of 

the largest standard Jellyfish Filter manhole models, systems can be designed that hydraulically 

connect multiple Jellyfish Filters in series or alternatively Jellyfish Vault units can be designed.

2.4 52º 250 300

3.0 48º 300 450

1.2 62º 150 200

1.8
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