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1 INTRODUCTION 

1.1 OVERVIEW 

WSP Canada Group Limited (WSP) has been retained by Caledon Development #2 L.P. (CD2) to provide civil 

engineering services associated with the development of their subject property located within the Mayfield West Phase 

2 (MW2) Secondary Plan Area.  

The MW2 lands is a proposed mixed-use settlement area north of Mayfield Road, between Chinguacousy Street and 

Hurontario Street, in the Town of Caledon, ON. The subject site is located within the north-central portion of the 

MW2 lands, and consists of development proposed as part of the approved Stage 1 works, as well as future anticipated 

Stage 2 expansion. It is understood that the MW2 Secondary Plan was adopted by Council of the Town of Caledon as 

Official Plan Amendment (OPA) 222, in November 2015.  

Overall development of MW2 lands is guided by the Mayfield West Comprehensive Environmental Impact Study and 

Management Plan (CEIS & MP) prepared by AMEC (November 2012) and Mayfield West Phase 2 Functional 

Servicing Report (FSR) prepared by Urbantech Consulting (December 2018). These documents set out preliminary 

design specifications for each of the SWM facilities throughout the development area. These requirements are 

discussed further in the subsequent ‘Design Criteria’ section of this report. 

There is an existing watershed divide running through the MW2 lands (and through the CD2 subject site), with the 

northern part draining to Etobicoke Creek, and the southern part draining to Fletcher’s Creek.  

Approved plans show the southern portion of the subject site draining to the south (in order to maintain the existing 

drainage divide) to a proposed wet pond (SWM Pond #2, to be designed by others) and the north part of the site 

draining northwards to another wet pond (SWM Pond #6), which is proposed adjacent to Etobicoke Creek and will be 

constructed as part of the CD2 development. 

This SWM report presents the detailed design information for the SWM Pond #6 and should be read in conjunction 

with the Urbantech’s FSR for MW2 Lands. 

1.2 BACKGROUND DOCUMENTS 

Several reports and studies have been produced to date to support the development proposals and the MW2 OPA 

process. The key documents, which will be referenced through detailed design development of SWM proposals for 

the CD2 site, are listed below: 

► MW2 Draft Functional Servicing Report (FSR) (Urbantech Consulting, December 2018); 

► MW2 Environmental Impact Statement / Environmental Implementation Report (EIS/EIR), Hensel Design 

Group Inc. & Team (HGD, March 2019);  

► Mayfield West Comprehensive Environmental Impact Study and Management Plan (EIS & MP), Part C: 

Detail Analysis and Implementation (AMEC, 2014);  

► Etobicoke Creek Synthesis Study (AMEC, 2014); 

► Regional Storm SWM Assessment for MW2 Secondary Plan Within Fletcher’s Creek Watershed, 

Memorandum for Town of Caledon (AMEC, 2013); and 

► Huttonville and Fletcher’s Creek Subwatershed Study (AMEC, 2011). 

With respect to specific design standards for SWM facilities, the following sources will be referenced: 

► Town of Caledon Development Standards, Policies and Guidelines (January 2009); 
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► Stormwater Management Planning and Design Manual, Ontario Ministry of the Environment, Conservation 

and Parks (MECP) (March 2003); 

► Low Impact Development Stormwater Management Planning and Design Guide, Toronto and Region 

Conservation Authority (TRCA) and Credit Valley Conservation (CVC) (2010); 

► Guidance for Activities in Redside Dace Protected Habitat, Ontario Ministry of Natural Resources and 

Forestry (MNRF) (March 2016); 

► Thermal Mitigation Checklist for Stormwater Management Ponds Discharging into Redside Dace Habitats 

(MNRF, July 2014). 

1.3 DESIGN CRITERIA 

Urbantech’s FSR (December 2018) sets out the SWM strategy proposed for the development and the target design 

criteria for each individual pond. This section summarizes the requirements that will have implications on the design 

of storm infrastructure and SWM systems within the CD2 lands. 

Water Balance 

MW2 lands are required to maintain the existing water balance and groundwater recharge under the future land 

use conditions.  

An Environmental Impact Statement / Environmental Implementation Report (EIS/EIR) was prepared by Hensel 

Design Group Inc. (HDG, March 2019) and Low Impact Development (LID) measures such as downspout 

disconnection, additional topsoil depth, vegetated swales and infiltration trenches are proposed to maintain 

infiltration at the site. 

The design of the infiltration trenches within the CD2 lands is documented in a memorandum titled “LID 

Infiltration Trenches – Caledon Development #2 L.P.” (WSP, August 2, 2019) 

Water Quality Control:  

Water quality control with Enhanced Level (Level 1) of Protection or 80% TSS removal is required for the 

proposed development area, as recommended in Urbantech’s FSR (December 2018) and defined in the Stormwater 

Management Practices Planning and Design Manual (MECP, March 2003). 

Erosion and Water Quantity Control:  

The design criteria for erosion and flood control aimed at providing extended detention for erosion control and 

peak flow reduction for flood control (to existing rates or lower). 

The SWM Pond #6 is located within Etobicoke Creek Sub-watershed and the erosion and quantity control targets 

are established in AMEC’s EIS & MP report. 

Erosion control criteria are the attenuation of a unitary volume of 325 m3 per impervious hectare and a unitary 

release rate of 0.00031 m3/s per hectare.  

Quantity control for the subject lands will be based on the attenuation of the 25-year peak flow to an unitary release 

rate of 0.006 m3/s per hectare, and the 100-year flow to an unitary release rate of 0.035 m3/s per hectare. 

No Regional Storm controls are required. 
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Table 1.1 presents a summary of the erosion and quantity control targets for the proposed SWM facility. Refer to 

Appendix C for excerpt from Urbantech’s FSR. 

 

Table 1.1 Allowable Peak Flow Rates from SWM Pond #6 

Storm Events 

Allowable Peak Flow Rates from SWM Pond #6 

(Based on Contributing Drainage Area: 28.2 ha) 

Unit Flow Rate 
(m3/s/ha) 

Allowable Flow Rates 
(m3/s) 

25 mm 0.00031 0.009 

25-year 0.006 0.169 

100-year 0.035 0.984 

Regional --- --- 

 

Thermal Regime and Redside Dace Requirements 

It was noted that the proposed SWM Pond #6 will discharge to Etobicoke Creek which is regulated Redside Dace 

habitat, as defined under the Endangered Species Act 2007. The Ontario MNRF document entitled, Guidance for 

Development Activities in Redside Dace Protected Habitat BMPs for Stormwater Management (2016) notes that 

discharge temperatures, for SWM facilities connected to Redside Dace streams, should be below 24°C.  In addition, 

stormwater effluent should have dissolved oxygen concentrations of at least seven milligrams per litre, and total 

suspended sediment levels less than 25 mg/L above background conditions. 

The MNRF Guidance document proposes a long list of mitigation measures, such as bottom draw outlets, cooling 

towers, cooling trenches and floating islands.  Due to site high groundwater table, bottom draw outlet is excluded from 

the mitigation measures.  

The Stormwater Management and Planning Design Manual (MECP, 2003) recommends the following for thermal 

regime mitigation measures relevant to stormwater pond discharge. The Thermal Mitigation Checklist for Stormwater 

Management Ponds Discharging into Redside Dace Habitat – Version 1.0 (MNRF Aurora District, June 2014) also 

provides guidance for the design of SWM ponds which discharge into Redside Dace regulated habitat. Measures for 

consideration in the design of SWM Pond #6 include:   

� Treatment of water, by routing the discharge through a subsurface trench filled with clear stone, can be used to 

reduce temperature. As the water flows through the trench, heat is transferred to the stone. 

� The perimeter of the pond at the permanent pool elevation is to include a 3.0 m wide flat shelf, 0.30 m deep, 

as a wetland planting area.  The shelf will include 30 cm of topsoil and planted with native emergent species 

(cattail and bulrushes) suited for fluctuating water levels;  
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2 DRAINAGE AND HYDROLOGIC 

MODELLING 

2.1 OVERVIEW 

A standard event-oriented modelling approach, the Visual OTTHYMO Model Version 5.0 (VO5), was used to size 

the outlet structures, and confirm the control performance of the SWM Pond #6. 

2.2 RAINFALL DATA 

The TRCA 12-hour AES storm with 2-year up to 100-year return periods are used in the Etobicoke Creek Hydrology 

Update Study (MMM Group Limited, 2013), AMEC’s CEIS & MP (2014), and Urbantech’s FSR (December 2018). 

Therefore, the TRCA 12-hour AES storm shall be used in the hydrologic modelling and SWM pond design.   

For comparison purpose, the 2-year up to 100-year 24-hour Chicago storm based on Town of Caledon Rainfall 

Intensity – Duration – Frequency (IDF) equations shall be used in the hydrologic modelling and pond performance 

evaluation.  

Furthermore, the 25-mm rainfall event is used to evaluate the erosion control performance of the SWM wet pond. The 

Regional Storm, 12-hour Hurricane Hazel, is used in the hydrologic modelling for sizing the emergency spillway. 

Table 2.1 presents a comparison of rainfall intensity and total rainfall depth between the TRCA 12-hour AES storm 

and Town of Caledon 24-hour Chicago storm. 

 

Table 2.1 Rainfall Intensity and Depth of Design Storms 

Return 
Periods 
(years) 

12-hour AES Storm (Bloor, TRCA) 24-hour Chicago Storm (Town of Caledon) 

Rainfall Intensity 
(mm/hr) 

Rainfall Depth 
(mm) 

Rainfall Intensity 
(mm/hr) 

Rainfall Depth 
(mm) 

2 19.32 42.00 85.72 43.76 

5 25.02 54.38 109.68 63.63 

10 28.84 62.71 134.16 71.73 

25 33.63 73.10 156.47 84.55 

50 37.17 80.82 176.19 92.53 

100 40.71 88.54 196.54 101.55 
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2.3 DRAINAGE PLAN 

The SWM Pond #6 receives runoff from total 28.2 ha development areas, consisting of 14.78 ha high density 

residential development (townhouse units), 6.66 ha medium density residential development (semi- or single houses), 

a 2.85 ha school block, a 1.70 ha community park, and a 2.23 ha SWM pond block. Refer to Appendix C for Ultimate 

Storm Drainage Plan to Pond #6. 

Typical imperviousness of 75%, 60%, 80%, and 10% are assigned to high density residential development, medium 

density residential development, school block, and community park, respectively. The SWM pond block is assumed 

with 100% imperviousness, which is deemed conservative. The overall drainage area is represented by a single 

catchment (600) in the VO5 model, with a lumped imperviousness of 70%. 

Catchment 600 has an imperviousness greater than 20% and shall be modelled using the STANDHYD command in 

VO5 model. A value of 85 for the SCS curve number (CN) shall be used to model the infiltration potential of the 

native soil which is dominated by silty clay till. Initial abstraction (IA) of 5 mm and 1 mm are assigned to the pervious 

and impervious surfaces, respectively. The length of impervious area is derived from the VO5 model, which is 

calculated based on A=1.5×L2.  

The model parameters for the post-development catchments are summarized in Table 2.2. Refer to Appendix A for 

detailed calculations. 

Table 2.2 Catchment Parameters under Proposed Development Conditions 

Catchment Area (ha) IMP (%) CN IA (mm) Command 

600 28.2 70 85 5.0 STANDHYD 

 

2.4 STORM SYSTEM 

The subject development will be serviced by a conventional storm sewer system designed in accordance with Town’s 

standards.  The storm sewers will be sized using a 10-year return frequency and the current Town’s IDF curves.  All 

runoff from the development areas will be conveyed to the proposed SWM Pond #6.  The collected runoff will be 

treated for water quality and quantity control with extended detention for erosion control.   

A design for the overland flow routes will be provided throughout the development blocks to safely convey major 

storm system flows in excess of the minor system up to the Regional event into the SWM Pond #6. 
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3 SWM POND DESIGN 

3.1 OVERVIEW 

SWM Pond #6 shall be designed to provide quality (Enhanced Level Protection), erosion (Extended Detention), and 

quantity control for 2- though 100-year events as per Urbantech’s FSR. Thermal mitigation measures shall be 

incorporated into the pond design to address the impacts on the regulated Redside Dace habitat. 

3.2 STORAGE REQUIREMENTS 

The required storage volume for quality control is determined following the MECP’s Stormwater Management 

Planning and Design Manual (March 2003). Erosion and quantity control volume is determined as per Urbantech’s 

FSR (December 2018) and hydrologic modelling results. 

3.2.1 WATER QUALITY CONTROL 

SWM Wet Pond #6 shall provide an Enhanced Level of Protection for runoff from total drainage area of 28.2 ha at an 

imperviousness of 70%.  

Based on the Table 3.2 in the 2003 MECP’s Stormwater Management Planning and Design Manual and a lumped 

imperviousness of 70%, a wet pond will require 225 m3/ha of storage volume to provide a “Enhanced Level of 

Protection” or 80% TSS removal, of which 40 m3/ha will be extended detention storage and remaining 185 m3/ha will 

be permanent pool storage.  Based on a total drainage area of 28.2 ha, these objectives translate to a volume of 6,347 

m3, of which 5,219 m3 is the permanent pool volume and 1,128 m3 is extended detention storage.  

Note that the extended detention volume required for the quality control (1,128 m3) is less than that for erosion control 

(6,575 m3) and shall be combined with the latter and controlled with an orifice plate/tube. 

3.2.2 EROSION CONTROL 

SWM Pond #6 is required to provide an erosion control volume of 325 m3 per impervious hectare or 6,575 m3 for 20.2 

ha impervious area, which is 70% of total 28.2 ha drainage area. 

Note that the extended detention volume for water quality control is smaller than that for the erosion control, and shall 

be combined with the larger volume to be release at the maximum allowable release rate for erosion control. 

The target discharge rate for erosion control shall be 0.00031 m3/s per hectare or 0.009 m3/s for total 28.2 ha drainage 

area, per AMEC’s CEIS & MP. The minimum 75 mm orifice plate would result in a drawdown time of approximately 

240 hours or 10 days. Therefore, Urbantech’s FSR recommended that a target drawdown time of less than 6 days be 

selected such that there would be sufficient extended detention storage available for the next 25 mm rainfall event. 

3.2.3 WATER QUANTITY CONTROL 

Hydrologic modelling was carried out to determine the required storage volume for quantity control up to 100-year 

events. As shown in Table 3.1, the storage volume required for water quantity control is approximately 19,145 m3 to 

limit the 100-year peak to allowable levels. 
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Table 3.1 Quantity Control Storage Requirements for SWM Pond #6 

Storm 
Event 

Target 
Peak Flow Rates 

(m3/s) 

Required Active Storage (m3) 

Urbantech’s 
FSR 

WSP’s Analysis 

12-hr AES 24-hr Chicago 

25 mm 0.009 6,575 

25-year 0.169 13,191 14,885 17,025 

100-year 0.948 15,568 15,100 19,145 

3.3 POND GRADING 

The layout of SWM Pond #6 is shown in Drawing SWM1. The wet pond is designed to provide the required permanent 

pool and active storage volumes, and to conform to the grading of the site.  A summary of required storage volumes 

and provided storage for water quality, erosion control and quantity control is provided in Table 4.2. 

 

Table 3.2 Storage Summary for SWM Pond #6 

  
Required Storage 

(m3) 
Storage Provided 

(m3) 

Permanent Pool Storage Water Quality 5,219 5,447 

Active Storage** 

Water Quality* 1,128 

6,609 

Erosion Control 6,575 

Water Quantity (100-year) 19,145 20,738 

Total***  24,364 26,185 

*    Extended detention storage for water quality and erosion control will be combined. 

**  Extended detention storage is part of the active storage for water quantity control up to 100-year event. 

***  A 0.50 m freeboard is provided above the design high water level (100 year) to incorporate emergency spillway. 

SWM Pond #6 will provide total 5,447 m3 permanent pool storage at the elevation 255.40 m.  The permanent pool 

storage is provided with a depth of 1.0 m at the sediment forebay and at the main cell.  

An extended detention volume of 6,609 m3 is provided at the elevation 256.20 m, with a maximum depth of 0.80 m 

above the permanent pool elevation. Total 20,738 m3 active storage is available for quantity control up to 100-year 

event.  

A 0.50 m freeboard is provided above the design high water level for 100-year event and an emergency spillway shall 

be incorporated at the northeast berm of the pond to safety convey the inflow from the 100-year event or regional 

storm, whichever is larger. 
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3.4 SEDIMENT FOREBAY 

The SWM Pond #6 has a storm inlet to convey the minor system flow to the wet pond. The major system flow shall 

be conveyed to the pond via overland flow routes. 

A sediment forebay is required at the storm inlet to settle out majority of the sediment load within an area that can be 

conveniently accessed for maintenance. The forebay for the proposed wet pond is sized according to the guidelines 

given in the Stormwater Management Planning and Design Manual (SWMPDM, MECP, 2003).  The forebay length 

is determined based on calculations of the dispersion and settling lengths, as shown in Section 2.3.6 of Appendix A.  

3.5 OUTLET STRUCTURE 

The outlet structures proposed for SWM Pond #6 consist of the following components: 

� Low Flow Control for Extended Detention 

A 300Ø mm reverse slope pipe configured with a 110Ø mm orifice plate (invert = 255.40 m) is proposed to 

achieve the target flow rate of 0.023 m3/s with an extended detention volume of 6,609 m3 at 256.20 m. 

Please note that this configuration shall achieve a drawdown time of approximately 140.6 hours or 5.9 days, 

such that there would be sufficient extended detention storage available for the next 25 mm rainfall event. 

� Flow Control up to 25-year Storm Event 

A 600 x 1200 mm precast concrete ditch inlet catch basin (DICB) (OPSD 705.040) (lid elevation = 256.20 m) 

is proposed to convey the flow (up to 25-year event) into the DICB. Then the inflow from the grating of DICB 

shall be controlled by a 200Ø mm orifice tube (invert = 255.65 m). 

� Flow Control up to 100-year Storm Event 

A twin 600 x 1200 mm precast concrete ditch inlet catch basin (DICB) (OPSD 705.040) (lid elevation = 257.20 

m) configured with a 450Ø mm orifice pipe (invert = 255.65 m), along with the above flow control structure 

for 25-year storm event, shall control the 100-year flow rate to the allowable level. 

� Outlet Pipe 

Controlled flow from the low flow control device (110Ø mm orifice plate) shall discharge into Outlet MH202 

and be conveyed to the storm outfall to the creek via a 50.0 m long 300Ø mm perforated PVC STM c/w 1.0 m 

X 1.0 m trench filled with clear stone and wrapped in Terrafix Bentofix Srnwl Synthetic Clay Liner, or 

approved equivalent. 

Controlled flow from above high flow control devices (200Ø mm orifice tube and 450Ø mm orifice tube) shall 

discharge into Outlet MH201 and be conveyed to the storm outfall to the creek via a 900Ø mm concrete pipe. 

� Emergency Spillway 

In case of blockage to the outlet structures, a 20.0 m wide emergency overflow spillway (lid elevation = 257.50 

m) is proposed at the northeast embankment to safely convey the peak flow rate from 100-year event, which is 

greater than the peak flow rate from regional storm.  

The Presto Geoweb® geocell system combined with a turf reinforcement mat (TRM) with topsoil infill and 

vegetation is proposed as erosion protection measures for the emergency spill channel. 

Table 3.3 shows the stage – storage – discharge relationship for the proposed wet pond. The detailed calculations are 

included in Appendix A. 
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Table 3.3 Stage – Storage – Discharge Relationships for SWM Pond #6 

Description 
Elevation 

(m) 
Active Storage 

(m3) 
Discharge 

(m3/s) 

Permanent Pool 255.40 0 0.000 

 255.60 1,474 0.010 

 255.80 3,067 0.016 

 256.00 4,784 0.020 

Extended Detention 256.20 6,609 0.023 

 256.40 8,534 0.116 

 256.50 9,547 0.124 

 256.60 10,560 0.131 

 256.70 11,623 0.138 

 256.80 12,686 0.145 

 256.90 13,800 0.151 

 257.00 14,914 0.157 

 257.10 16,079 0.163 

25-year Water Level 257.20 17,243 0.169 

 257.30 18,408 0.206 

 257.40 19,573 0.584 

100-year Water Level 257.50 20,738 0.886 

 257.60 21,902 2.006 

 257.80 24,232 6.569 

Top of Pond 258.00 26,562 13.052 
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3.6 OPERATION PERFORMANCE 

The Hydrologic model was simulated for the 25mm, 2-year up to 100-year, and Regional storm to determine the 

operation performance of the SWM Pond #6 with the proposed outlet structure. The modelling results are summarized 

in Table 3.4. Detailed hydrologic modelling (VO5) outputs are included in Appendix B. 

 

Table 3.4 Quantity Control Performance of SWM Pond #6 

Storm Event 
Inflow Rate 

(m3/s) 
Outflow Rate 

(m3/s) 
Utilized Storage 

(m3) 
Water Elevation 

(m) 

Erosion Control Storm Event 

25 mm 1.862 0.020 5,025 256.03 

12-hour AES Storm (Bloor, TRCA) 

2-year 1.209 0.094 8,086 256.35 

5-year 1.630 0.130 10,459 256.59 

10-year 1.933 0.143 12,316 256.77 

25-year 2.303 0.156 14,713 256.98 

50-year 2.579 0.166 16,524 257.14 

100-year 2.874 0.201 18,253 257.29 

24-hour Chicago Storm (Town of Caledon) 

2-year 3.985 0.078 7,763 256.32 

5-year 5.597 0.137 11,411 256.68 

10-year 7.365 0.150 13,575 256.88 

25-year 8.919 0.167 16,863 257.17 

50-year 10.258 0.295 18,682 257.32 

100-year 11.674 0.663 19,880 257.43 

12-hour Hurricane Hazel 

Regional 4.098 4.033 22,947 257.69 
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Table 3.5 presents a comparison of the post-development peak flow rates and the allowable flow rates from the 

proposed SWM Pond #6. It shows that, with the proposed SWM Pond #6, the post-development peak flow rates from 

the subject site and external future development areas shall be controlled to allowable levels for 2-year up to 100-year 

events. 

 

Table 3.5 Post-development Peak Flow Rates vs Target Flow Rates 

Storm 
Events 

Target 
Flow Rates 

(m3/s) 

Post-Development Peak Flow Rates 
(m3/s) 

12-hr AES Storm 24-hr Chicago Storm 

25 mm* 0.009 0.020 

2-Yr --- 0.094 0.078 

5-Yr --- 0.130 0.137 

10-Yr --- 0.143 0.150 

25-Yr 0.169 0.156 0.167 

50-Yr --- 0.166 0.295 

100-Yr 0.948 0.201 0.663 

* Note that the orifice was sized to achieve a less than 6-days drawdown time with the peak flow rate exceeding the target 

rate, as per Urbantech’s FSR. 

3.7 THERMAL DESIGN PROVISIONS 

The MNRF document entitled, Guidance for Development Activities in Redside Dace Protected Habitat BMPs for 

Stormwater Management (2016) has been followed in the conceptual design of the SWM pond as summarized below: 

� The proposed SWM Pond #6 is conventional wet pond with a 1.0 m deep permanent pool at the main cell. 

Treatment of water by routing the discharge from low flow control device through a subsurface trench filled 

with clear stone, has been recommended to reduce temperature of the discharge. 

� A 3.0 m wide planting shelf is proposed at the top of the permanent pool, which will be planted with native 

emergent species (cattail and bulrushes) suited for fluctuating water levels. 

� As indicated in the CVC thermal mitigation guidelines study, narrow facility with an east-west pond orientation 

such as SWM Pond #6, can reduce the hours of potential solar radiation and thus thermal impacts. 

The above, combined with adhering to planting guidelines for water quality ponds, would allow relatively cool effluent 

to the receiving watercourse in accordance with the mitigation measures proposed by the MECP (2003) manual.  It is 

anticipated that the proposed thermal design provisions should meet the MNRF (2016) design criteria. 
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3.8 CONSTRUCTION PHASING AND INTERIM CONDITIONS 

Due to the large scale of the proposed development, the CD2 lands shall be developed in two stages. Development 

stages have been proposed in a manner such that all units within each stage are fully serviced on the basis of road 

networks, stormwater management facilities, water servicing and sanitary servicing prior to build-out. 

The major consideration for the construction phasing is the stormwater management. Phases shall be completed in 

such a manner that no stage will be developed prior to the construction of the SWM facilities that service the stage. 

Though the SWM Pond #6 is located north of the CD2 lands and adjacent to the stage 2 development, it should be 

constructed during stage 1 development. 

The SWM Pond #6 is designed to service the CD2 lands under ultimate development conditions. Under the interim 

development conditions, a portion of the drainage area will be undeveloped and therefore the product of the total 

drainage area and site imperviousness to the SWM Pond #6 will be lower than the ultimate conditions. No additional 

analysis is required for SWM Pond #6. 
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4 EROSION AND SEDIMENT CONTROL 

DURING CONSTRUCTION 
The following erosion and sediment controls are proposed for implementation during construction to minimize erosion 

potential and soil migration from the site to adjacent lands and/or receiving waters: 

◊ Install silt fence at the downslope side of disturbed areas and snow fence (if necessary) along the perimeter 

of the development site, prior to the start of construction.   

◊ Install stone mud mats at all construction entrances.  

◊ Stockpile topsoil at designated locations and at least 15 m away from the top bank of the watercourse. 

Stockpiles will be contained by silt fences on the downslope side.  

◊ Accumulated silt shall be removed from all sediment control devices as required during construction and 

disposed of in locations approved by the Town of Caledon and TRCA.  

◊ All exposed soils are to be stabilized and vegetated as soon as possible using seed and mulch application 

on 100 mm of topsoil, as directed by the engineer.  

◊ All catch basins are to be fitted with sediment control devices as directed by the engineer and in accordance 

with Town of Caledon’s standard requirements.  

◊ Half bulk head to be installed in storm manholes immediately upstream from outfall structures and 

removed after all building construction and landscaping activity has been completed.  

◊ Additional erosion/sediment controls may be required on site as determined by the engineer.  

◊ No construction activity/machinery shall intrude beyond the silt/snow fence or property limit. All 

construction vehicles shall enter and leave the site via designated entrances.  

◊ All regraded areas that are not occupied by dwellings, roads, sidewalks, driveways, park, and other 

services shall be covered by 100 mm topsoil, and sodded/seeded immediately after completion of final 

grading operations, as directed by the engineer.  

◊ All temporary erosion and sediment controls must be installed prior to the commencement of site grading, 

must be inspected on a regular basis and after every rainfall event, and must be cleaned and maintained as 

required to prevent the migration of sediment from the site.  

◊ All sediment and erosion control facility are to remain in place until finalization of construction activity.  

◊ All temporary erosion and sediment controls must be removed after construction and once the site has 

been stabilized to the Town of Caledon’s satisfaction. All areas disturbed by erosion/sediment control 

devices are to be restored with 100 mm topsoil and sodded/seeded after construction. 

◊ The contractor shall keep public roadways free of debris during construction. Any material tracked from 

the site shall be promptly removed from roadways at the contractor's expenses.  

◊ All material and workmanship shall conform to the current OPSD and standards endorsed by the Town of 

Caledon, the TRCA and other regulatory agencies.  
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◊ The contractor is responsible to locate and protect all existing utilities and municipal services, and to make 

arrangement with utility companies prior to construction.  

◊ All excavations shall be in accordance with the Ontario "Occupational Health and Safety Act", and other 

federal and provincial regulations related to construction projects. 
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5 CONCLUSION 
The detailed design of the proposed SWM Pond #6 on the Caledon Development #2 L.P. (CD2) lands has been 

completed in order to meet the requirements set out in the ‘Mayfield West Phase 2 – Functional Servicing Report’, by 

Urbantech Consulting (December 2018).  

The main components and features proposed for the SWM Pond #6 are listed as follow: 

Drainage Plan 

The SWM Pond #6 provides water quality, erosion and quantity control for runoff from a total drainage area of 

28.2 ha with a lumped imperviousness of 70%. The CD2 lands shall be developed in two stages. 

Storm Inlet and Sediment Forebay 

All runoff from the contributing areas will be conveyed to the proposed SWM Pond #6, with minor system sized 

to convey runoff up to 10-year event per Town of Caledon standards and overland flow routes throughout the 

development blocks to safely convey major system flows up to the Regional event into the pond. 

Sediment forebay is proposed at the storm inlet to disperse the flow and allow majority of the large particles to 

settle down where it is convenient to access for maintenance. 

Permanent Pool 

The SWM Pond #6 has a permanent pool depth of 1.0 m at the sediment forebay and at the main cell. The bottom 

elevation of the pond is 254.40 m and the permanent pool elevation is 255.40 m. The provided permanent pool 

storage is 5,447 m3.  

Extended Detention (Water Quality and Erosion Control) 

An extended detention volume of 6,609 m3 is provided at the elevation 256.20 m, with a maximum depth of 0.60 

m above the permanent pool elevation of 255.40 m, to store runoff from 25 mm rainfall event for quality and 

erosion control purpose.  

Flood Control Storage (2 ~ 100-year Events) 

Total active storage volume of approximately 20,738 m3 is provided at the elevation 257.50 m, with a maximum 

depth of 2.1 m above the permanent pool elevation of 255.40 m, to detain runoff and control discharge rates 

down to the allowable rates set out in the Urbantech’s FSR for the 2 to 100-year storm events. 

Additional Freeboard 

The pond has been designed with an additional freeboard of approximately 0.50 m to incorporate an emergency 

spillway to safely convey the inflow to downstream creek in case of blockage of flow control devices.  

Flow Control Structures 

The pond outlet is proposed at the east embankment; thus, the inlet and outlet are at opposite ends of the facility 

to prevent short circuiting. 

A 300mm reversed slope pipe is proposed to draw water from the deep zone of the wet pond. The proposed 

110mm orifice plate will drain the extended detention volume at a period approximately 6.0 days.  

Ditch inlet catch basins (DICBs) configured with two orifice tubes (200 mm and 450 mm) with inverts of 255.65 

m are proposed to control runoff up to 100-year events. 

A 20m wide emergency spillway, with appropriate erosion protection measures (Presto Geoweb® Geocell GW-

TRM), is proposed to safely convey the pond inflow to downstream creek. 



 

 

 

 

SWM REPORT FOR MAYFEILD WEST PHASE 2 – SWM POND #6 
Project No.  12M-00011-01-SWM 
CALEDON DEVELOPMENT #2 L.P. 

WSP
March 2020

Page 16

Thermal Mitigation Measures 

Thermal mitigation measures such as subsurface trench outlet and planting shelf are incorporated in the pond 

design to address the impacts on the regulated Redside Dace habitat. 

SWM Pond #6 is a narrow facility with an east-west pond orientation which can reduce the hours of potential 

solar radiation and thus thermal impacts. 

Maintenance Access and Others 

Maintenance assess to the pond inlet and outlet is provided. A 5:1 slope at either side of the permanent pool level 

and 4:1 slope at other areas is incorporated in the pond design, as per Town standards and MECP’s manual, to 

ensure public safety. 

 

Respectfully submitted, 

WSP Canada Inc.  
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1
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Introduction

1.0 Introduction

Mayfield West Phase 2 _ SWM Pond #6

James Zhou

12M-00011-01-D01

20/03/2020

The SWM Pond #6 is proposed to service a 28.2 ha development area which is part of Mayfield West Phase 2 (MW2) Secondary 

Plan Area.

1. The stormwater management (SWM) design criteria were established in the Mayfield West Comprehensive 

Environmental Impact Study and Management Plan (CEIS & MP)  prepared by AMEC (November 2012).

2. SWM design is guided by Mayfield West Phase 2 Functional Servicing Report (FSR)  prepared by Urbantech 

Cousulting (December 2019)
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SWM Design Criteria

1.1 Design Criteria & SWM Strategies

1.1.1 Water Quality Controls

1.1.2 Erosion Control

1.1.3 Quantity Control

1.1.4 Thermal Regime and Redside Dace Requirements

1) The perimeter of the pond at the permanent pool elevation is to include a 3.0 m wide flat shelf as a wetland

     planting area planted with native emergent species suited for fluctuating water levels.

2) Routing the discharge through a subsurface trench filled with clear stone will help to reduce temperature.

Mayfield West Phase 2 _ SWM Pond #6 12M-00011-01-D01

James Zhou 20/03/2020

SWM Pond #6 is proposed to provide water quality, erosion, and quantity control for a total drainage area of 28.2 ha with an 

imperviousness of 70%.

SWM Design Criteria has been outlined in AMEC's CEIS & MP (Nov. 2012)and Urbantech's FSR (Dec. 2018). 

SWM Pond #6 discharges into Etobicoke Creek.

Erosion control criteria  are the attenuation of a unitary volume of 325 m
3
 per impervious hectare and a unitary release rate 

of 0.00031 m
3
/s per hectare. 

Please note that an increased release rate for extended detention was recommended in Urbantech's FSR in order not to 

result in excessive drawdown time.

Quantity control is not required for Regional Storm.

SWM Pond #6 must provide water quality control at Enhanced Protection Level. 

Storage requirements for permanent pool and extended detention for quality treatment shall follow Table 3.2 in "Stormwater 

Management Planning and Design Manual" (MOECP, 2003)

Quantity control for Pond 6 will be based on:   

The OMNRF document "Guidance for Development Activities in Redside Dace Protected Habitat BMPs for Stormwater 

Management (2016)"  notes that:

Attenuation of the 25-year peak flow to an unitary release rate of 0.006 m
3
/s/ha with a cumulative unitary volume of 650 

m
3
 per impervious hectare.

25-year event:

Attenuation of the 100-year flow to an unitary release rate of 0.035 m
3
/s/ha with a cumulative unitary volume of 700 m

3 

per impervious hectare. 

100-year event:

Regional event:

1. The discharge temperatures, for SWM facilities connected to Redside Dace streams, should be below 24°C.

2. The stormwater effluent should have dissolved oxygen concentrations of at least seven milligrams per litre, 

     and total suspended sediment levels less than 25 mg/L above background conditions.

Mitigation measures such as subsurface trench outlet and riparian planting strategy shall be implemented into the SWM wet 

pond design.
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SWM Preliminary Design (Urbantech's FSR)

1.2 SWM Pond #6 Preliminary Design (As per AMEC's CEIS & MP and Urbantech's FSR)

100-year Event

Regional Storm

* Urbantech's FSR recommended that a target drawdown time of less than 6 days to be selected for SWM Pond 

#6 such that there would be enough extended detention storage available for the next 25 mm rainfall event.

** Required storage volume for quantity control shall be re-evaluated using Visual OTTHYMO model.

15,568 m
3

0.984 m
3
/s

Required Permanet Pool Volume

(185 m
3
/ha, Table 3.2 of MOECP Manual)

Required Extended Deteniton Volume

(325 m
3
/Imp. ha)

Required Volume 

Target Release Rate (0.006 m
3
/s/ha)

Required Volume

Target Release Rate (0.035 m
3
/s/ha)

6,575 m
3

ha

2.2 ha

28.2 ha

Mayfield West Phase 2 _ SWM Pond #6

James Zhou

Drainage

Drainage Area to Pond Inlet

SWM Pond Block

Total Contributing Area

Lumped Imperviousness

0.169 m
3
/s

Extended

Detention*

Target Release Rate (0.00031 m
3
/s/ha) 0.009 m

3
/s

13,191 m
3

Quantity control is not required for regional storm.

A minimum 0.30 m freeboard shall be provided to safety convey the inflow 

from 100-year or regional storm, whichever is greater.

70 %

5,217 m
3

25-year Event

12M-00011-01-D01

20/03/2020

26.0

Permanent

Pool
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Storm Drainage and Hydrologic Modelling

2.0 Proposed Development

2.1 Catchment Parameters

28.2 70 85 5.0 StandHyd

2.1.1 Imperviousness

2.1.2 SCS CN Numbers

CN (II) = 85 Silty Clay Till, HSG = "D"

CN (III) = 97

2.1.3 Initial Abstraction (IA)

Pond 6 Drainage Area

High Density Residential

Impervious Surface 1.0 Typical value for impervious area

Initial Abstraction for various land use are as follows.

Land use IA (mm) Comments

12M-00011-01-D01

20/03/2020

The contributing drainage area to SWM Pond #6 is represented with a single catchment (600).

The hydrologic parameters used in Visual OTTHYMO model are summarized in following table.

Are

 (ha)

IMP

(%)
CN

IA

(mm)
Command

Medium Density Residential 6.66 60%

Urban Lawn 5.0 Typical value for pervious area

Mayfield West Phase 2 _ SWM Pond #6

James Zhou

Land Use

Mixed Land Use

As per Urbantech's FSR.

Total Drainage

Community Park

Elementary School

SWM Pond Block

28.22

1.70

2.85

The proposed development consists of mixed landuse of residential, elementary school, community park, and SWM block.

Sub- Catchment

600

2.23

Area (ha)

14.78

Imperviousness

75%

10%

80%

100%

70%

As per Urbantech's FSR and VO model.
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Storm Drainage and Hydrologic Modelling

2.2 Hydrologic Model and Design Storm

2.2.1 Hydrologic Model

2.2.2 Design Storm

1070 7.85 0.8759

1593 11.00 0.8789

2221 12.00 0.9080

3158 15.00 0.9335

3886 16.00 0.9495

4688 17.00 0.9624

Mayfield West Phase 2 _ SWM Pond #6

Visual OTTHYMO model version 5.0 (VO5) is used to simulate the post-development runoff and to size the SWM wet pond.

1) 25 mm Rainfall Event

25 mm 4 hour Chicago storm event for quality and erosion control.

2) 12 Hour AES Storm (Bloor, TRCA)

12 hour AES Storm from TRCA was used in the Etobicoke Creek Hydrology Update Study (MMM Group, 2013) and shall be 

used in the hydrologic modelling for flood control for consistency.

Storm Event

2-Yr

5-Yr

10-Yr

25-Yr

50-Yr

12M-00011-01-D01

James Zhou 20/03/2020

100-Yr

Peak Intensity

(mm/hr)

Rainfall Depth

(mm)

19.32 42.00

25.02 54.38

28.84 62.71

33.63 73.10

37.17 80.82

40.71 88.54

3) 24 hour Chicago Storm (Town of Caledon IDF Curve)

24 hour Chicago Storm based on Town of Caledon Rainfall Intensity - Duration - Frequency (IDF) equation shall be used in 

the hydrologic modelling for comparison purpose.

Storm Event
Peak Intensity

(mm/hr)

Rainfall Depth

(mm)

2-Yr 85.72 43.76

5-Yr 109.68 63.63

CBA

10-Yr 134.16 71.73

25-Yr

4) 12 hour Hazel Hurricane

Regional Storm (12 hour Hazel Hurricane) for design of emergency spillway.

84.55

50-Yr 176.19 92.53

100-Yr 196.54 101.55

156.47



Project No.

By Date Page

Checked Checked

6
Subject

SWM Calculation - SWM Pond #6

2.3. SWM Pond #6 Design

2.3.1 Required Storage Volume

2.3.1.1 Water Quality Controls Volume

Total Drainage Area 28.2 ha
Imperviousness 70 %
SWMP Type Wet Pond

Enhanced Level Protection: 80 % TSS Removal
Storage Volume per ha 225 m

3
/ha or 6,347 m3

Extended Detention Volume 40.0 m
3
/ha or 1,128 m3

Permanent Pool Storage 185 m
3
/ha or 5,219 m3

2.3.1.2 Erosion and Quantity Control Target

Refer to Table 3.2 in "Stormwater Management Planning and Design Manual" (MOECP, 2003)

100-Yr 0.984

12 hr AES

14,885

Target

Flow Rate

(m
3
/s)

25-Yr 0.169 13,191

Storm Event

15,568

Mayfield West Phase 2 _ SWM Pond #6

James Zhou

12M-00011-01-D01

20/03/2020

Target release rate and required storage volume for erosion and quantity control are listed in the following table.

25 mm 0.009

Pond #6 must provide water quality control at Enhanced Protection Level

15,100 19,145

Minimum Design Storage Requirement (m
3
)

Urbantech's FSR

(December 2018)
24 hr Chicago

WSP (August 2019)

17,025

6,575
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SWM Calculation - SWM Pond #6

2.3.2 Pond Grading

1) Storm Inlets

2) Permanent Pool Depth

3) Active Storage Depth

4) Side Slope

5) Maintenance access, etc.

Description

Bottom of Pond

Active Volume

(m
3
)

Surface Area

(m
2
)

12M-00011-01-D01

20/03/2020

Mayfield West Phase 2 _ SWM Pond #6

James Zhou

5,288 2,390 ---

0 ---

3,067

0

6,609

256.60

256.00

10,379

4,784

16,007

256.40

5,447

254.40

8,514

10,232

12,057

6,921

256.20 9,375

255.80 7,298

255.40 6,421

4,394

8,876

257.60 12,931

257.80 13,448

257.40 12,416

258.00Top of Pond

A storm inlet is proposed to receive runoff from contributing area and sediment forebay is proposed to settle down majority 

of the sediment particles.

Permanent pool shall have a 1.0 m depth at the sediment forebay and at the main cell.

Quantity control volume for 100-year event  is provided within a depth of 2.1 m.

A 0.50 m freeboard is provided above the 100-year water level to incorporate emergency spillway.

A side slope of 5:1 is proposed at 3 m either side of the permanent pool level.

A 4:1 slope is proposed at other areas.

Maintenance accesses are proposed to pond inlet and outlet.

255.60 6,857 1,474

257.00 11,393 20,361

257.20

256.80 10,885

Elevation

(m)

30,295

11,903 22,691

254.90

13,982

Pond grading was carried out to provide required storage. 

The Stage - Storage Relationships for Pond #6 are as follows.

Total Volume

(m
3
)

Permanent Pool (PP)

Extended Detention

19,675

18,134 12,686

22,210

24,848

27,58913,968 33,037

27,657

9,876 8,534

10,560

14,914

17,243

25,123
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SWM Calculation - SWM Pond #6

2.3.3 Outlet Structure Design

2.3.3.1 Low Flow Outlet for Erosion Control

Where, Q = Orifice Plate Flow Rate (m
3
/s) 0.023 m

3
/s

C = Flow Coefficient for Orifice Plate 0.63

d  = Diameter of orifice (mm) 110 mm

A = Cross-section Area of Orifice Plate (m
2
) 0.0095 m

2

g = Gravity Acceleration (m/s
2
) 9.81 m/s

2

h = Water Head above Centerline of Orifice Plate (m) 0.745 m

Invert of Orifice Plate is set at permanent pool level 255.40 m

Extended Detention 256.20 m

The detention time is approximated by the drawdown time which is estimated using the Falling Head Orifice Equation.

C2  =   Slope coefficient from the area-depth linear regression 3692.2

C3  =   Intercept from the area-depth linear regression 6420.8

h    =   Maximum water elevation above the orifice (m) 0.80 m

d    =   Diameter of orifice plate (mm) 110 mm

A0  =   Cross-section area of the orifice plate (m
2
) 0.0095 m

2

t    =    Drawdown time in seconds 506218 s, or

or 140.6 hrs

or 5.9 days

Mayfield West Phase 2 _ SWM Pond #6

James Zhou

A 300 mm reverse slope pipe is proposed to drain water from the deep portion of the pond.

Outlet Structure for the Pond #6 consists of:

    1. Reverse Slope Pipe configured with orifice plate for Erosion Control.

    2. DICB configured with orifice tube for Quantity Control up to 25-year event.

    3. DICB configured with orifice tube for Quantity Control up to 100-year event.

    4. Emergency Spillway.

6609

6421

starting Water Elevation 256.20 0.80

255.40 0.00

20/03/2020

12M-00011-01-D01

A 110 mm orifice plate is proposed to achieve the target flow rate for the extended detention volume

Orifice Discharge Equation is used to calculate the release rate from the 110 mm orifice plate:

9375

Description
Elevation

(m)

Dto PP

(m)

Surface Area

(m
2
)

Active Volume

(m
3
)

Ending Water Elevation 0

� � �� 2��

0

5.0

3

5.1

2

75.2

266.0

A

hChC
t

+
=

y = 3692.2x + 6420.8

6000
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7000
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8000
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9000

9500
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Depth above Permanent Pool (m)
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SWM Calculation - SWM Pond #6

2.3.3.2 High Flow Outlet for Quantity Control up to 25-year Event

The invert of the grate is set at elevation: 256.20 m

The invert of 200 mm orifice pipe is set at 255.65 m

Where, Q = Sharp-Crested Weir Flow Rate (m
3
/s)

C = Flow Coefficient for Sharp-Crested Weir 1.84

L' = Length of the Ditch Inlet Catchbasin (m) 1.20 m

α = Effective Length Ratio 0.90

L = Effective Weir Length (m) 1.08 m

H = Water Depth (m) = Water surface Elevation - 256.2 m.      (Note: H < = 0.60/4= 0.15 m)

Where, Q = Orifice Plate Flow Rate (m
3
/s) 0.858 m

3
/s

C = Flow Coefficient for Orifice Plate 0.63

A = Cross-section Area of Orifice Plate (m
2
)

    = Length X Width X 0.9 (Opening Ratio) 0.648 m
2

g = Gravity Acceleration (m/s
2
) 9.81 m/s

2

h = Water Head above centerline of the grate (m) = Water Surface Elevation - 256.2 - 0.15/2

Where, Q = Orifice Tube Controlled Flow Rate (m
3
/s) 0.134 m

3
/s

C = Flow Coefficient for Orifice Tube 0.80

d  = Diameter of Orifice Tube (mm) 200 mm

A = Cross-section Area of Orifice Tube (m
2
) 0.031 m

2

g = Gravity Acceleration (m/s
2
) 9.81 m/s

2

h = Water Head above Centerline of Orifice Tube (m) 1.45

Invert of Orifice Tube 255.65 m

25-Year Water Level 257.20 m

2.3.3.3 High Flow Outlet for Quantity Control up to 100-year Event

The invert of the grate is set at elevation: 257.20 m

The invert of 450 mm orifice tube is set at 255.65 m

Orifice Discharge Equation is used to calculate the release rate from the 200 mm orifice pipe:

A 450 mm diameter pipe functions as an Orifice Tube to control the peak flow rate up to the 100-year event.

Mayfield West Phase 2 _ SWM Pond #6 12M-00011-01-D01

20/03/2020

The flow rate through the grate can be estimated using either weir flow equation or orifice discharge equation, depending on 

the water head. Note that a 50% blockage is assumed in the flow capacity calculations.

Twin 600 x 1200 mm precast concrete ditch inlet (OPSD 705.040) with 1200 X 1200 mm grate (OPSD 403.010) & a 4:1 

slope is proposed to convey the 100-year flow to the DICB.   

James Zhou

When water head is high and the grate is submerged, the flow can be estimated using Orifice Discharge Equation

A 600 x 1200 mm precast concrete ditch inlet (OPSD 705.040) with 600 X 1200 mm grate (OPSD 403.010) & a 4:1 slope is 

proposed to convey the 25-year flow to the DICB.   

The flow rate through the grate can be estimated using either weir flow equation or orifice discharge equation, depending on 

the water head. Note that a 50% blockage is assumed in the flow capacity calculations.

A 200 mm orifice pipe is proposed to control flow rate up to 25-year event

When water head is low and the grate is not submerged, the flow rate can be estimated using Sharp-Crested Weir Equation
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� � 50%	��
�.�

� � 50%	�� 2��



Project No.

By Date Page

Checked Checked

10
Subject

SWM Calculation - SWM Pond #6

Where, Q = Sharp-Crested Weir Flow Rate (m
3
/s)

C = Flow Coefficient for Sharp-Crested Weir 1.84

L' = Length of the Ditch Inlet Catchbasin (m) 1.20 m

α = Effective Length Ratio 0.90

L = Effective Weir Length (m) 1.08 m

H = Water Depth (m) = Water surface Elevation - 257.2 m.      (Note: H < = 1.20/4= 0.30 m)

Where, Q = Orifice Plate Flow Rate (m
3
/s) 0.572 m

3
/s

C = Flow Coefficient for Orifice Plate 0.63

A = Cross-section Area of Orifice Plate (m
2
)

    = Length X Width X 0.9 (Opening Ratio) 1.296 m
2

g = Gravity Acceleration (m/s
2
) 9.81 m/s

2

h = Water Head above centerline of the grate (m) = Water Surface Elevation - 257.2 - 0.30/2

Where, Q= Flow Rate from Orifice Tube 0.718 m
3
/s

C = Flow Coefficient for Orifice Tube 0.80

d = Diameter of Orifice Tube 450 mm

A = Cross-section area of the orifice (m
2
) 0.159 m

2

g = Gravity Acceleration (m/s
2
) 9.81 m/s

2

h= WSEL - Orifice Center Elevation (m) 1.62 m

Invert of Orifice Tube 255.65 m

100-Year Water Level 257.50 m

2.3.3.4 Emergency Spillway

100-year inflow rate= 11.67 m
3
/s

Regional inflow rate= 4.10 m
3
/s

Weir Bottom Lid Elevation is set at 257.50 m

Broad-Crested Weir Equation is used to estimate the flow through the emergency spillway.

Where, Q = Broad-Crested Weir Flow Rate (m3
/s) 12.02 m

3
/s

C = Flow Coefficient 1.70

L = Weir Length (m) 20.0 m

H = Water Depth (m) = Top of Pond - 257.5 m 0.50 m

In case that all orifice tubes be blocked, an emergency spillway shall be proposed to convey the peak inflow rate from 

regional or 100-year event, whichever is greater.

When water head is high and the grate is submerged, the flow can be estimated using Orifice Discharge Equation

Outflow from 450 mm Orifice Tube is estimated using Orifice Discharge Equation

When water head is low and the grate is not submerged, the flow rate can be estimated using Sharp-Crested Weir Equation:

Mayfield West Phase 2 _ SWM Pond #6

James Zhou

12M-00011-01-D01

20/03/2020

� � 50%	��
�.�

� � 50%	�� 2��

� � �� 2��

� � ��

�
��



Project No.

By Date Page

Checked Checked
11

Subject
SWM Calculation - SWM Pond #6

2.3.4 Stage - Storage - Discharge Relationships for SWM Pond #6

C = 0.63 C = 0.63 C = 0.80 C = 0.63 C = 0.80 C = 1.70

Dia. = 110 Dia. = 200 Dia. = 450 L = 20

Inv. = 255.40 Lid. = 256.20 Inv. = 255.65 Lid. = 257.20 Inv. = 255.65 Lid. = 257.50

255.40 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0

255.60 0.14 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.010 1,474

255.80 0.35 0.016 0.000 0.000 0.050 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.016 3,067

256.00 0.54 0.020 0.000 0.000 0.250 0.056 0.000 0.000 0.000 0.125 0.199 0.000 0.000 0.000 0.020 4,784

256.20 0.74 0.023 0.000 0.000 0.450 0.075 0.000 0.000 0.000 0.325 0.321 0.000 0.000 0.000 0.023 6,609

256.40 0.94 0.026 0.125 0.320 0.650 0.090 0.090 0.000 0.000 0.525 0.408 0.000 0.000 0.000 0.116 8,534

256.50 1.04 0.027 0.225 0.429 0.750 0.096 0.096 0.000 0.000 0.625 0.446 0.000 0.000 0.000 0.124 9,547

256.60 1.15 0.028 0.325 0.515 0.850 0.103 0.103 0.000 0.000 0.725 0.480 0.000 0.000 0.000 0.131 10,560

256.70 1.25 0.030 0.425 0.589 0.950 0.109 0.109 0.000 0.000 0.825 0.512 0.000 0.000 0.000 0.138 11,623

256.80 1.35 0.031 0.525 0.655 1.050 0.114 0.114 0.000 0.000 0.925 0.542 0.000 0.000 0.000 0.145 12,686

256.90 1.45 0.032 0.625 0.715 1.150 0.119 0.119 0.000 0.000 1.025 0.571 0.000 0.000 0.000 0.151 13,800

257.00 1.54 0.033 0.725 0.770 1.250 0.124 0.124 0.000 0.000 1.125 0.598 0.000 0.000 0.000 0.157 14,914

257.10 1.65 0.034 0.825 0.821 1.350 0.129 0.129 0.000 0.000 1.225 0.624 0.000 0.000 0.000 0.163 16,079

257.20 1.74 0.035 0.925 0.870 1.450 0.134 0.134 0.000 0.000 1.325 0.649 0.000 0.000 0.000 0.169 17,243

257.30 1.85 0.036 1.025 0.915 1.550 0.139 0.139 0.100 0.031 1.425 0.673 0.031 0.000 0.000 0.206 18,408

257.40 1.94 0.037 1.125 0.959 1.650 0.143 0.143 0.050 0.404 1.525 0.696 0.404 0.000 0.000 0.584 19,573

257.50 2.04 0.038 1.225 1.001 1.750 0.147 0.147 0.150 0.700 1.625 0.718 0.700 0.000 0.000 0.886 20,738

257.60 2.15 0.039 1.325 1.041 1.850 0.151 0.151 0.250 0.904 1.725 0.740 0.740 0.100 1.075 2.006 21,902

257.80 2.35 0.041 1.525 1.117 2.050 0.159 0.159 0.450 1.213 1.925 0.782 0.782 0.300 5.587 6.569 24,232

258.00 2.54 0.042 1.725 1.187 2.250 0.167 0.167 0.650 1.458 2.125 0.822 0.822 0.500 12.021 13.052 26,562

DICB grating functions as weir with lower flow head.

Flow            

(m
3
/s)

Orifice Plate #1 Grating of DICB* Orifice Tube #2 Grating of DICB Orifice Tube #3

Orifice

Tube #3

Controlled

Flow

(m
3
/s)

Total                     

Flow                

(m
3
/s)

Active               

Storage                           

(m
3
)

600 x 1200 1200 x 1200

Emergency

Spillway

Broad Crest Weir
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Elevation

(m)

Flow            

(m
3
/s)

Depth                 

(m)

Flow            

(m
3
/s)

Depth                 

(m)

Flow            

(m
3
/s)

Depth                 

(m)

Flow            

(m
3
/s)

Depth                 

(m)

Depth                 

(m)

Flow Control for

Extended Detention

Flow Control for

Up to 100-Year Event

Flow Control for

Up to 25-Year Event

Depth                 

(m)

Flow            

(m
3
/s)

Orifice

Tube #2

Controlled

Flow

(m
3
/s)
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2.3.5 Quantity Control Performance
Visual OTTHYMO model was simulated for 25 mm, 2-year up to 100-year, and Regional Storm. 
The results are summarized as follows.

2.3.5.1 Quantity Control Performance (12 hour AES Storm)

2.3.5.2 Quantity Control Performance (24 hour Chicago Storm)

2.3.5.3 Quantity Control Performance (25 mm and Regional Storm)

2.3.5.2 Target Flow Rates vs Controlled Flow Rates

Storm Event

19,88011.674

257.32

256.68

256.8810-Yr 7.365 0.150 13,575

100-Yr

50-Yr

257.14

100-Yr 2.874 0.201 18,253 257.29

10-Yr 1.933 0.143 12,316

0.295

0.663

5-Yr

10-Yr

25-Yr

50-Yr

100-Yr

2-Yr

0.169

0.984

0.078

0.137

0.150

0.167

WSE (m)V (m
3
)Qout (m

3
/s)

12M-00011-01-D01

20/03/2020

Target

Flow Rate

(m
3
/s)

0.009

257.430.663

7,763 256.32

257.17

10.258 0.295

25 mm*

5-Yr

Mayfield West Phase 2 _ SWM Pond #6

James Zhou

256.35

5-Yr 1.630 0.130 10,459 256.59

Storm Event Qin (m
3
/s) Qout (m

3
/s) V (m

3
) WSE (m)

256.77

25-Yr 2.303 0.156 14,713 256.98

257.69

25 mm 1.862 0.020 5,025 256.03

Storm Event Qin (m
3
/s) Qout (m

3
/s) V (m

3
) WSE (m)

25-Yr 8.919

18,682

Storm Event Qin (m
3
/s)

2-Yr 3.985

2-Yr 1.209 0.094 8,086

24 hr Chicago

0.020

Regional Event 4.098 4.033 22,947

50-Yr 2.579 0.166 16,524

0.078

0.167 16,863

5.597 0.137 11,411

*  Per Urbantech's FSR, a drawdown time less than 6 days is selected to ensure that there is sufficient extended detention volume available 

for next 25 mm rainfall event. 

Therefore, the resulting erosion control peak flow shall exceed the target flow from AMEC's CEIS & MP.

0.094

0.130

0.143

0.156

0.166

0.201

Post-Development Peak Flow Rate (m
3
/s)

12 hr AES
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