
Preliminary Stormwater Management Report, January 2024  I 

Proposed Draft Plan, Tullamore Secondary Plan Area, Town of Caledon, Regional Municipality of Peel 

CAL-13304 (70) 75 

Tullamore Secondary Plan Area, Town of Caledon 

Proposed Draft Plan 

Preliminary Stormwater Management Report 

February 2025 

The Jones Consulting Group Ltd. 

1-229 Mapleview Drive East, Barrie ON L4N 0W5 

 

CAL-13304 (70) 



 

Preliminary Stormwater Management Report, February 2025 i 

Draft Plan of Subdivision, Tullamore Secondary Plan Area, Town of Caledon, Regional Municipality of Peel 

CAL-13304 (70) 

 

Distribution List 

No. Of Hard 

Copies 
PDF Email Organization 

2  1 Town of Caledon 

-  1 Toronto and Region Conservation Authority  

-  1 Region of Peel 

1  1 Client 

Record of Revisions 

Rev. No. Date Description 

- September 2016 FSR/SWMR Submission 

1 March 2024 Draft Plan Approval  

 2 February 2025 Revised Draft Plan Approval 

   

Prepared By:  

 

 

 

 

 

 

 

 

 

 

 

 

 Michael Gallant, P.Eng. 

 Project Engineer  

 

Reviewed By: 

 

 

 

 

 

 

 

 

 

 

 

 

 Jim Parker, P.Eng. 

 Consulting Engineer & Project Manager 

2025-02-14

2025/02/14



 

Preliminary Stormwater Management Report, February 2025 ii 

Draft Plan of Subdivision, Tullamore Secondary Plan Area, Town of Caledon, Regional Municipality of Peel 

CAL-13304 (70) 

  

Table of Contents Page 

1. Introduction ................................................................................................................. 1 

1.1. Appointment ................................................................................................................................... 1 

1.2. Property Description ........................................................................................................................ 1 

1.3. Proposed Land Use ......................................................................................................................... 3 

1.4. Summary of Background Information............................................................................................. 3 

1.4.1. Tullamore Secondary Plan Area Master Environmental Servicing Plan ................................... 3 

1.4.2. Tullamore Business Park Stormwater Management Plan ......................................................... 3 

1.4.3. Functional Servicing Report for Tullamore Business Park .......................................................... 4 

1.4.4. Mayfield Road Improvements Class Environmental Assessment ............................................ 4 

1.4.5. Mayfield Road Widening Detailed Design .............................................................................. 4 

1.4.6. FSR & SWMR for Airport Rd Distribution Facility ......................................................................... 5 

1.4.7. FSR & SWMR for Airfield Developments Inc. ............................................................................. 5 

1.4.8. 12117 Airport Road Site Plan ................................................................................................... 5 

1.4.9. OPA & ZBLA for SmartCentres (0 Airport Road & 6034 Mayfield Road) ................................... 6 

2. Approval Agencies & Design Criteria ........................................................................... 7 

2.1. Town of Caledon ............................................................................................................................ 7 

2.2. Region of Peel ................................................................................................................................ 8 

2.3. Toronto and Region Conservation Authority (TRCA) ........................................................................ 8 

2.4. Ministry of Natural Resources and Forestry (MNRF).......................................................................... 8 

2.5. Ministry of the Environment, Conservation and Parks (MECP) ......................................................... 9 

2.6. Master Environmental Servicing Plan .............................................................................................. 9 

3. Site Physiography....................................................................................................... 10 

3.1.1. Existing Drainage Conditions ................................................................................................. 10 

3.1.2. Proposed Drainage Conditions ............................................................................................. 11 

4. Hydrology .................................................................................................................. 12 

4.1. OTTHYMO Model ........................................................................................................................... 12 

4.2. Pre-Development Scenario .......................................................................................................... 12 

4.3. Design Storms ............................................................................................................................... 13 

4.4. Soil Type and Land Use ................................................................................................................. 13 

4.5. Discretization ................................................................................................................................. 14 

4.6. Model Results ................................................................................................................................ 17 

5. Stormwater Management Plan .................................................................................. 19 

5.1. Overview ....................................................................................................................................... 19 

5.2. Introduction ................................................................................................................................... 21 

5.3. End-of-Pipe Wet Pond ................................................................................................................... 21 

5.3.1. SWMF1 ................................................................................................................................... 21 

5.3.2. SWMF2 ................................................................................................................................... 22 

5.4. Stormwater Quality Control ........................................................................................................... 24 

5.4.1. SWMF1 Quality Control .......................................................................................................... 24 

5.4.2. SWMF2 Quality Control .......................................................................................................... 27 

5.5. Stormwater Quantity Control ......................................................................................................... 30 

5.5.1. Rooftop Controls .................................................................................................................... 31 

5.5.2. Extended Detention Wet Ponds ............................................................................................. 33 

5.6. Low Impact Development ............................................................................................................ 37 

5.7. Water Balance .............................................................................................................................. 41 



 

Preliminary Stormwater Management Report, February 2025 iii 

Draft Plan of Subdivision, Tullamore Secondary Plan Area, Town of Caledon, Regional Municipality of Peel 

CAL-13304 (70) 

5.8. Stormwater Conveyance .............................................................................................................. 44 

5.8.1. Minor Storm System – Storm Sewers ...................................................................................... 44 

5.8.2. Major Storm System – Overland Flow .................................................................................... 44 

5.9. Hydraulic Analysis .......................................................................................................................... 45 

5.10. Erosion & Sediment Control ...................................................................................................... 45 

6. Conclusions ............................................................................................................... 47 

 

List of Figures Page 
Figure 1 – Site Location Key Plan .................................................................................................................. 2 

 

List of Tables Page 
Table 1 – Allowable-Development Overall Discharge Rate ....................................................................... 13 

Table 2 – Catchment Area Land Use Breakdown – Post-Development ..................................................... 15 

Table 3 – Summary of Hydrologic Model Input – Post-Development ........................................................ 16 

Table 4 – Summary of Hydrologic Model Input – Post-Development ........................................................ 16 

Table 5 – Summary of Unit Flow Relationships – Humber River Watershed ................................................ 17 

Table 6 – Hydrologic Model Results ............................................................................................................ 17 

Table 7 – Stormwater Management Design Criteria .................................................................................. 20 

Table 8 – SWMF1 Facility Design Summary ................................................................................................. 22 

Table 9 – SWMF2 Facility Design Summary ................................................................................................. 23 

Table 10 – Stormwater Management Quality Control Design Criteria ....................................................... 24 

Table 11 – Stormwater Management Quantity Control Design Criteria ..................................................... 30 

Table 12 – Target Rooftop and Lot Level Controls by Block Number converted to m3/s ........................... 31 

Table 13 – Rooftop Area Stage-Storage-Discharge Table – Directed to SWMF1 ....................................... 32 

Table 14 – Rooftop Area Stage-Storage-Discharge Table – Directed to SWMF2 ....................................... 33 

Table 15 – SWMF1 Stage-Storage-Discharge Table ................................................................................... 35 

Table 16 – SWMF1 Storm Peak Event Flow .................................................................................................. 35 

Table 17 – SWMF2 Stage-Storage-Discharge Table ................................................................................... 36 

Table 18 – SWMF2 Storm Peak Event Flow .................................................................................................. 37 

Table 19 – LID Summary & Cross Section Details ....................................................................................... 39 

Table 20 – Target Runoff Volume Control by Block Number ...................................................................... 40 

Table 21 – Water Balance Components .................................................................................................... 41 

Table 22 – Preliminary Water Balance Assessment .................................................................................... 42 

Table 23 – Target Water Balance Requirement by Block Number ............................................................. 43 

Table 24 – Hydraulic Model Results ............................................................................................................ 45 

 

  



 

Preliminary Stormwater Management Report, February 2025 iv 

Draft Plan of Subdivision, Tullamore Secondary Plan Area, Town of Caledon, Regional Municipality of Peel 

CAL-13304 (70) 

List of Appendices Page 

Appendix A Stormwater Management Calculations & Design Charts              A 

Appendix B OTTHYMO & HEC-RAS Model Output                B 

Appendix C External Information                  C 

Appendix D Reduced Engineering Drawings                  D 



 

Preliminary Stormwater Management Report, February 2025 v 

Draft Plan of Subdivision, Tullamore Secondary Plan Area, Town of Caledon, Regional Municipality of Peel 

CAL-13304 (70) 

Disclaimer 
 

This Report was prepared by The Jones Consulting Group Ltd. for Tullamore Secondary Plan Area 

Landowners and the Town of Caledon. The material in the Report reflects The Jones Consulting Group 

Ltd.’s best judgment in light of the information available at the time of the Report preparation. Any use 

which a third party makes of this Report, or any reliance on or decisions to be made based on it, are the 

responsibility of such third parties. The Jones Consulting Group Ltd. accepts no responsibility for damages, 

if any, suffered by any third party as a result of decisions made or actions based on this Report. 
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Preliminary Stormwater Management Report 

Tullamore Secondary Plan Area – Draft Plan of Subdivision 

Town of Caledon, Regional Municipality of Peel 

1. Introduction 

1.1. Appointment 

The Jones Consulting Group Ltd. (TJCG) has been retained by the Tullamore Secondary Plan Area 

landowners group to provide engineering services for a significant part of the Tullamore Secondary Plan 

Area located at the northeast corner of the intersection of Mayfield Road and Airport Road, in the Town of 

Caledon (Town). 

This Preliminary Stormwater Management Report (PSWMR) has been prepared in support of the Draft Plan 

prepared by Riepma Consultants Inc. and demonstrates how the subject lands can be serviced 

appropriately while not adversely impacting the receiving water. This document summarizes the 

preliminary design of the proposed end-of-pipe stormwater management ponds, lot-level rooftop 

controls, stormwater conveyance of minor and major flow, and other potential stormwater management 

solutions to be implemented for the site. 

A Functional Servicing Report (FSR) has been prepared in conjunction with this report and was submitted 

under separate cover in support of this application. 

1.2. Property Description 

The Tullamore Secondary Plan Area is rectangular in shape, with a total area of approximately 57 hectares 

including lands belonging to Salt Creek and Smartcentres. The project site is located at the northeast 

corner of the intersection of Mayfield Road and Airport Road, in the Town of Caledon, Region of Peel. The 

site is bounded to the northwest by an existing distribution warehouse development, to the north-east by 

Salt Creek, to the southwest by 600 m of municipal right-of-way frontage on Airport Road, and to the 

southeast by 1,200 m of frontage on Mayfield Road. The current Draft Plan prepared by Riepma 

Consultants Inc. highlights the participating landowners, future development phases and respective block 

land uses. Phase 1 includes Blocks 1 through 20 and is approximately 23.1 hectares. Block 1 will be 

developed as a commercial block whereas blocks 2 through 7 will be developed as industrial blocks. 

Blocks 8 through 12 will be developed into internal subdivision roadways. Lots 13 through 15 will be used 

to develop SWMF1. Blocks 16 through 20 will be dedicated to the future Mayfield Road widening. Once 

the subdivision is approved and constructed the subdivided lots will be subjected to their own future Site 

Plan applications and submissions.   
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Current Site Conditions 

The Tullamore Secondary Plan Area is partly developed with six (6) residential dwellings fronting on Mayfield 

Road and gravel parking lots central to the development being utilized for school buses with access from 

Davis Lane. Current site conditions have changed due to non-permitted developments, these conditions 

are not the ultimate developed conditions of the Tullamore Secondary Plan Area and have no bearing 

on the future ultimate development of the subdivision. Lands not in compliance with the Draft Plan of 

Subdivision will be required to go through the formal site plan process once the final draft plan conditions 

are approved. Site conditions indicated that the majority of the Secondary Plan Area is undeveloped, 

having mixed land use coverage consisting of farm fields, grassed areas and trees. There were several 

smaller drainage courses collecting local stormwater runoff from the site, ultimately draining to a tributary 

of Salt Creek south of the site, adjacent to Maisonneuve Boulevard. As the tributary is known to contain 

habitat for Redside Dace, a portion of the existing watercourse on site will be preserved and enhanced 

to improve the quantity and quality of water flowing offsite.  

A Natural Heritage Existing Conditions Report, and Headwater Drainage Feature Assessment,  have been 

completed by Azimuth Environmental Consulting Inc. for the Tullamore Secondary Plan Area. The 

development setback limits have been established at the northeast side of the site adjacent to the creek 

based off TRCA Flood mapping information, provided in Appendix C.  

Further description of the existing drainage conditions and soils information is described in subsequent 

sections of this report.  The location of the site is shown in Figure 1.   

 

Figure 1 – Site Location Key Plan 
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1.3. Proposed Land Use  

The latest Draft Plan for the site illustrates the proposed internal road layout providing access to several 

subdivided blocks, an environmentally protected channel, and two (2) stormwater management blocks. 

The plan does not currently show any individual lot site plans; however, the future development will consist 

of commercial or industrial lots, with each owner providing a development plan. Each lot will be serviced 

by gas, hydro, watermain, sanitary sewers, and storm sewers located within the proposed or adjacent 

road right-of-ways, with service connections provided to each lot. An overview of the site servicing is 

provided in the Functional Servicing Report, under separate cover. 

Based on the site topography, the proposed end-of-pipe stormwater management ponds will be located 

at the southeast corner of the site. The site’s stormwater management design also incorporates a “3rd pipe 

system” to collect rooftop drainage within the future phases of development and discharge this flow 

directly to the proposed EP channel. The roof drainage will be controlled, as established in the MESP, and 

would be considered “clean” storm runoff that could bypass the proposed SWM ponds. Options for 

implementing this type of system will be explored in the detailed design phase. 

1.4. Summary of Background Information  

1.4.1. Tullamore Secondary Plan Area Master Environmental Servicing Plan 

The Town retained AGRA Earth & Environmental Ltd. and Giffels Associates Ltd. to complete a Master 

Environmental Servicing Plan (MESP), dated June 2000, for the entire Tullamore Secondary Plan Area. The 

MESP provides an overview of natural environmental and stormwater management issues for the entire 

115 ha Tullamore Secondary Plan Area. The document includes baseline information on the natural 

environment, including terrestrial, wildlife and aquatic resources, as well as surface water drainage and 

stormwater management options. Subsequent reports, including this PSWMR, make reference to this 

document to form the basis of design. 

1.4.2. Tullamore Business Park Stormwater Management Plan  

The Urbacon Buildings Group retained Counterpoint Engineering Inc. to complete a Stormwater 

Management Plan, dated August 2005 and updated in November 2005, to address the SWM design for 

part of the Tullamore Secondary Plan Area located immediately north of the subject development (12203 

Airport Road). The industrial development, which has since been developed, consists of approximately 

27.0 ha and includes rooftop storage and an extended detention wet pond for SWM quantity and quality 

control. The area represents part of the 58.6 ha drainage area defined in the MESP. The SWM plan outlines 

the design details for the wet pond, rooftop, and parking lot ponding. 
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1.4.3. Functional Servicing Report for Tullamore Business Park 

The Tullamore South Landowners group retained IBI Group to complete a Functional Servicing Report, 

dated February 5, 2009, to address the preliminary design of municipal roads and services for the 

development of the subject lands referred to as Block 106 on the Concept Plan (Drawing No. CP-1 

attached in Appendix D). The report outlines preliminary recommendations given that no specific draft 

plan of subdivision existed at the time. With regards to SWM, the report references the MESP for proposed 

SWM pond location, minor/major storm runoff, and controls for roof areas, site area, and allowable parking 

lot ponding. 

1.4.4. Mayfield Road Improvements Class Environmental Assessment 

The Region of Peel retained Stantec Consulting Ltd. to complete a Municipal Class Environmental 

Assessment (MECA) & Environmental Study Report (ESR) for Mayfield Road Improvements. The 

Environmental Study Report (ESR), dated April 2013, provides the interim and ultimate framework for the 

Mayfield Road configuration. With regards to the subject site, the ESR provides recommendations for 

culvert replacements and stormwater management of runoff from the Mayfield Road surface. The ESR 

also recommends re-aligning the existing creek to better suit the culvert extension. The preliminary design 

of the stormwater management pond for the site accounts for an additional drainage area from Mayfield 

Road. Further details of this drainage area are provided in a subsequent section of this report. Mayfield 

Road utility relocations are scheduled for 2025 and construction is expected to commence in 2026. 

1.4.5. Mayfield Road Widening Detailed Design 

IBI Group was retained by the Region of Peel to complete detailed design for the Mayfield Road 

improvements project spanning Airport Road to East of Coleraine Drive. The 60% Design Completion 

Review Drawing Set dated March 7th, 2016 has been obtained and illustrates the future layout of Mayfield 

Road and future servicing requirements. The design was completed in accordance with the Region’s 

Mayfield Road EA Study Report recommendations with adjustments based on actual field measurements.     

The Region reviewed various stormwater control options within the future right-of-way limits, including 

underground storage and infiltration, to eliminate the need for any external stormwater management 

facilities (ponds), as shown in the Mayfield Road EA Study Report.   

The Region’s March 2016 60% design drawings illustrate a storm sewer system that collects most of the 

roadways hard surface area runoff and outlets to an oil-grit-separator and a 385 cu.m bio-swale storage 

pond at the Study Area’s proposed west pond location (SWMF1). The ROW’s northern ditch and catchment 

area west of the road crossing culvert at 6186 Mayfield Road will by-pass the system, draining under the 

road to a sewer system that outlets to the Maisonneuve Boulevard EP channel. This catchment includes 
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the SmartCentres lands at 0 Airport Road and 6034 Mayfield Road. The current Study Area Concept Plan 

and stormwater management system has accounted for Mayfield Road construction.        

The Region’s website notes that the Mayfield Road works are planned to start in 2026 with utility relocation 

scheduled for 2025. A request was made to the Region for a copy of the latest submission drawings. The 

Region provided copies of the 60-90% plan and profile progress submission drawings. A review of the 

design confirmed that the sewers can convey the stormwater to the proposed Tullamore SWM facility with 

some adjustments to the proposed design. The Mayfield Road storm system outlet invert will need to be 

raised by either insulating the pipe, adjusting the pipe type to elliptical pipes, raising the future Mayfield 

Road crossing culvert inverts or adjusting the Mayfield Road culvert dimensions. Additional requirements 

will be confirmed during the detailed design. A copy of the progress drawings are attached in Appendix 

C.  Copies of the plan and profiles for the roadways existing conditions have also been attached. 

1.4.6. FSR & SWMR for Airport Rd Distribution Facility 

Hopewell Development Corp. retained JSW+ Associates to complete a Functional Servicing Report and 

Stormwater Management Report (FSR & SWMR), dated August 2013, for the Airport Road Distribution Facility 

located north of the Urbacon development at 12333 Airport Road. The report references the MESP as well 

as the SWMR by Counterpoint Engineering, as the lands were included for the design of the existing SWM 

pond north of the subject site. 

1.4.7. FSR & SWMR for Airfield Developments Inc. 

Airfield Developments Inc. retained WSP Canada Inc., to complete a Functional Servicing Report and 

Stormwater Management Report, dated July 22nd, 2021, in support of their Official Plan and Zoning By-

Law Amendment Application. The proposed development is alternatively known as Smartcentres (0 Airport 

Road and 6034 Mayfield Road) and proposes zoning amendments to permit employment/industrial uses. 

The proposed development consists of approximately 9.43 ha. Regarding stormwater management, the 

report proposes the use of rooftop and underground storage areas to contain and release runoff from the 

site below allowable flow rates calculated from the Humber River Watershed Unit flow Relationships. 

1.4.8. 12117 Airport Road Site Plan 

The 12117 Airport Road development currently has Site Plan Approval. The Site Servicing and Grading Plan 

prepared by EMC Group Ltd., dated February 2003, shows that the operations building is serviced with 

sanitary and water connections from Airport Road. There is also a stormwater management pond located 

at the properties south-east corner. The pond was designed only to be temporary as is to be removed 

once the stormwater management pond for the overall Secondary Plan Area is constructed. 
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1.4.9. OPA & ZBLA for SmartCentres (0 Airport Road & 6034 Mayfield Road) 

Based on the Town’s April 21, 2022, Notice of Public Meeting SmartCentres submitted Official Plan 

Amendment and Zoning By-law Amendment applications in support of a site plan development at 6034 

Airport Road and 0 Airport Road.  The Site Plan proposes two (2) industrial buildings, parking, and private 

entrances to Airport Road and Mayfield Road. A copy of the Site Plan (Drawing A1.0, prepared by Ware 

Malcomb, dated July 26, 2021), Notice, and Submission Cover Letter has been attached in Appendix C.  

The development will be serviced internally by watermains and sanitary and storm sewers. The sanitary 

sewers will outlet to Airport Road. The on-site stormwater system (underground sewers and tanks, rooftop 

storage) will outlet at the existing Mayfield Road northern ditch. This ditch drains eastwards and crosses 

Mayfield Road at a road crossing culvert and eventually outlets at Salt Creek. The proposed servicing and 

grading information is illustrated on the Preliminary Site Servicing Figure and Preliminary Grading Figure 

(Sheet Number 4 and 5 respectively, prepared by WSP, dated July 22, 2021) attached in Appendix C. To 

ensure that the FSR and accompanying drawings are based on the latest information, SmartCentres was 

contacted to confirm if an updated development plan was available but no additional information was 

provided. 
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2. Approval Agencies & Design Criteria 

The site is subject to the policies and requirements of the Town of Caledon (Town), Region of Peel (Region), 

the Toronto and Region Conservation Authority (TRCA), the Ministry of Natural Resources (MNR), and the 

Ministry of the Environment (MOE) with respect to drainage and stormwater management. The proposed 

stormwater management strategy shall adhere to: 

• Town of Caledon, Development Standards Manual (Version 5.0), dated 2019, 

• Town of Caledon, Consolidated Linear Infrastructure Environmental Compliance Approval 324-

S701, dated August 29th, 2024, 

• Region of Peel, Public Works Stormwater Design Criteria and Procedural Manual (Version 2.1), 

dated June 2019, 

• Region of Peel, Public Works Design, Specifications & Procedures Manual - Linear Infrastructure - 

Watermain Design Criteria dated June 2010, 

• Region of Peel, Public Works Design, Specifications & Procedures Manual – Linear Infrastructure – 

Regional Roads and Traffic, dated February 2010, 

• Region of Peel, Linear Wastewater Standards, dated March 2023,  

• Region of Peel, Public Works Design, Specifications & Procedures Manual – Stormwater 

Management Report, dated December 2022, 

• Region of Peel, Consolidated Linear Infrastructure Environmental Compliance Approval 009-S701, 

dated September 30th, 2022, 

• Toronto and Region Conservation Authority, Stormwater Management Criteria, dated August 2012, 

• Ministry of Natural Resources and Forestry, Guidance for Development Activities in Redside Dace 

Protected Habitat, dated March 2016, 

• MOECP, Stormwater Management Planning and Design Manual, dated March 2003, 

• AGRA Earth & Environmental Limited, Tullamore Secondary Plan Area Master Environmental 

Servicing Plan, dated June 2000. 

2.1. Town of Caledon 

The stormwater drainage recommendations must conform to the Town of Caledon’s Development 

Standards Manual (Version 5 - 2019). The Town’s document is intended as a guideline for new land 

development, and provides technical requirements specific to storm sewers, site grading, erosion & 

sediment control, and stormwater quantity & quality control techniques, among other topics. In addition, 

the Town of Caledon has recently been granted a Consolidated Linear Infrastructure Environmental 

Compliance Approval 324-S701 (CLI ECA) authorizing the Town to approve alterations to the municipal 

stormwater management system. The subject lands will be required to meet all the conditions of the 

Town’s CLI ECA along with the associated Design Criteria. 
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2.2. Region of Peel 

The stormwater management plan includes collecting drainage from the future widening works on 

Mayfield Road. Given that Mayfield Road is classified as a Regional Road, the Region will be involved in 

the design and review of the proposed stormwater management facilities or storm sewers conveying 

drainage from this road. As a general rule, the Region will require that “Post-Development flows must be 

equal to or less than Pre-Development levels” for all lands that drain to a Regional storm sewer. Where 

necessary, the design of the subject site with respect to stormwater drainage will conform to the Region 

of Peel’s Public Works Stormwater Design Criteria and Procedural Manual (June 2019), Consolidated Linear 

Infrastructure Environmental Compliance Approval (CLI ECA) Stormwater Management Criteria 

(September 2022), and Region of Peel Stormwater Management Report (December 2022). 

2.3. Toronto and Region Conservation Authority (TRCA) 

The subject site is located within the Humber River Watershed within the TRCA’s jurisdiction. It is expected 

that the TRCA will require the stormwater management plan to adhere to the TRCA Stormwater 

Management Criteria (August 2012 Version 1.0). The TRCA criteria provides guidance in the planning and 

design of stormwater management infrastructure to address flooding, water quality, erosion, water 

balance, and natural heritage. 

2.4. Ministry of Natural Resources and Forestry (MNRF) 

The subject site is located adjacent to Salt Creek, which has been identified as an ecologically important 

watercourse due to the presence of Redside Dace Habitat. The watercourse adjacent to Maisonneuve 

Boulevard, which will serve as the outlet for stormwater runoff from the site, drains into Salt Creek. Through 

initial consultation with the MNRF, the stormwater management pond design must incorporate thermal 

mitigation measures to reduce the threat to Redside Dace. Specifically, these measures include:  

• Average permanent pool depth, of the open water component of the SWM facility, excluding the 

forebay area and other shallow water features, is to be minimum 3.0m; 

• Bottom draw outlet is to be located a minimum of 2.5m below the permanent pool elevation; 

• The perimeter of the pond at the permanent pool elevation is to include a minimum 3m wide flat 

shelf, 0.3m deep, as a wetland planting area. The shelf will include a 30cm layer of topsoil and 

planted with native emergent species (cattail and bulrushes) suited for fluctuating water levels; 

• Side slopes below the normal water level of the permanent pool are 4:1; 

• The volume of water in the permanent pool between 1.5m to 3.0m depth is at least equivalent 

to the volume of runoff generated by a 10mm storm event within the catchment of the pond. The 
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calculated volume below 1.5m depth is to be discharged over a minimum 24 hour period (apply 

Equation 4.10: Drawdown Time and Equation 4.11 found on page 4-58 of the Stormwater 

Management Planning and Design Manual (MOE, 2003)). 

2.5. Ministry of the Environment, Conservation and Parks (MECP) 

Future Site Plan Approval submissions shall obtain Environmental Compliance Approvals (ECA) for future 

proposed storm services located within private property. Stormwater drainage proposals are to be 

consistent with the MECP Stormwater Management Planning and Design Manual (March 2003). 

2.6. Master Environmental Servicing Plan 

Master Environmental Servicing Plans (MESP) are required by municipalities to support new developments 

and re-developments within a secondary plan area. The TRCA is responsible for the technical clearance 

of the MESP’s as the governing conservation authority (CA). Under the Planning Act and Environmental 

Assessment Act the CA represents the Provincial interest for Natural Hazards of the Provincial Policy 

Statement.    

The TRCA will review the technical aspects of water management, natural hazards and natural heritage 

that have been addressed through the MESP. Under Phase 1 of the Characterization of the Natural System 

the TRCA will require a review of 1) Existing studies and projects 2) Surface Water which would include 

Watershed Hydrology and Flood Plain Mapping/Hydraulics 3) Erosion including Fluvial Geomorphology and 

Geotechnical 3) Groundwater assessment 4) Natural Heritage 5) Water Balance. Phase 2 outlines the 

impact of the proposed development in regard to Stormwater Management and Low Impact Strategies, 

above and below ground servicing. Identify applicable Valley and Stream crossings and trails. Providing 

Preliminary grading plans identifying existing and proposed grades and demonstrating the proposed 

design will adhere to municipal and regional standards and respecting the limits of the Natural System.  
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3. Site Physiography 

3.1.1. Existing Drainage Conditions 

The subject site consists of approximately 57 ha of mixed land use which is mainly undeveloped.  The site’s 

topography contains average slopes ranging from 1-2%, generally draining in a southeast direction 

towards the tributary of Salt Creek adjacent to Maisonneuve Blvd. There are intermittent drainage courses 

which convey the local site drainage to two (2) existing culverts on Mayfield Road. One of these culverts, 

a 1200mm diameter CSP, drains an area of approximately 9.49 ha to the south side of Mayfield Road, 

which is conveyed via a roadside ditch to the tributary adjacent to Maisonneuve Blvd. The second culvert 

is an 1800x2500mm elliptical culvert, located immediately upstream of the tributary and drains most of 

the site (approximately 41.67 ha) directly to the tributary. There are also a few smaller pockets of land 

which drain directly to Airport Road or to Salt Creek. The culvert in the vicinity of Maisonneuve Blvd will serve 

as the main stormwater outlet for the site in the post-development condition. 

There is an existing stormwater management pond servicing the 12117 Airport Road Site Plan central to 

the site. This pond was designed only to be temporary and is to be removed once the stormwater 

management pond for the overall Secondary Plan Area is constructed. The existing pond discharges to 

one of the intermittent drainage courses described above and eventually drains to the culvert in the vicinity 

of Maisonneuve Blvd. 

There is an external drainage area approximately 1.30 ha in size to the north of the development that is 

captured by the property boundary drainage ditch. In the existing condition, flows generated in this area 

are conveyed in an eastwards direction along the property boundary to an existing intermittent drainage 

course located within phase 2 developments. The stormwater generated in this area is ultimately 

conveyed to the existing Maisonneuve Boulevard & Mayfield Road Intersection Culvert. The proposed 

condition will collect and convey stormwater from the northern boundary ditch directly to the 

Environmentally Protected Channel via underground culverts located within Phase 2 developments.  

12101 Airport Road is developed and consists of a commercial plaza with a detached vehicle repair shop 

and parking lot. This commercial plaza is accessed exclusively from Airport Road. 

12151 Airport Road is a non-permitted development that currently consists of gravel areas used to store 

vehicles. This property will be required to be reinstated to previous site conditions. 

The pre-development storm drainage plan is provided as drawing STM-1. Please refer to drawing STM-1 

in Appendix D for additional information. It is worth noting that the development belonging to 6034 

Mayfield Road and 0 Airport Road (future SmartCentres), will provide provides mitigation of their own 

stormwater in the post-development scenario. 
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3.1.2. Proposed Drainage Conditions 

Development of the subject site will consist of commercial and industrial lots, an internal roadway to be 

built to Town standards, an environmentally protected drainage channel, and two (2) stormwater 

management facilities. Each individual lot will be developed with buildings, driveways, parking lots, and 

landscaped areas. The grading of the lots will direct stormwater runoff to the internal road network where 

possible, which will contain a proposed storm sewer system to convey minor flows (up to the 10-Year event) 

to the proposed end-of-pipe Stormwater Management Facilities (SWMFs). The roads will also convey the 

major overland flow (>10-Year Event) within the right-of-way to the proposed SWMFs.  

The proposed end-of-pipe SWM facilities are extended detention wet ponds, providing stormwater quantity 

and quality control for the site. All proposed buildings will require rooftop controls, as per the 

recommendations of the MESP. The stormwater facilities have been conservatively sized excluding 

upstream storage benefits from individual lot rooftop storages or LIDs to account for the interim non-site 

plan approved scenario with the site’s temporarily covered in gravel and used for trucking storage yards 

with no on-site stormwater management controls. Stormwater runoff from phase 1 building rooftops are 

proposed to connect to the proposed storm sewer network and discharge directly to SWMF1. Phase 2 

development building rooftops will drain to a 3rd pipe system within Street ‘B’ and be conveyed and 

discharged directly to the EP channel bypassing the proposed SWMF2. The 3rd pipe system will be sized to 

convey the 100-year storm event peak flow controlled to a rate of 40 L/s/ha of building area. Further design 

details are provided in subsequent sections of this report. 

The proposed site grading and drainage design will reduce peak flows draining to the culvert crossing 

Mayfield Road between Airport Road and Maisonneuve Boulevard. Refer to Section 4.6 for Overall 

Allowable Development and Post-Development peak flows. Stormwater runoff from the proposed 

subdivision will be conveyed internally to SWMF1 & SWMF2 prior to discharging from the site by the Mayfield 

Road Culvert. Further design details are provided in the preliminary site grading and site servicing drawings 

provided in Appendix D. 

The proposed works will require an Erosion and Sediment Control Plan in order to provide the appropriate 

protection of downstream receiving systems during construction. The proposed ESC works have been 

outlined in the Erosion and Sediment Control Plan Report, provided under separate cover. 
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4. Hydrology 

4.1. OTTHYMO Model  

The development was hydrologically modeled using the latest version of the Visual OTTHYMO (Version 6.2) 

computer program developed by Smart City Water. Visual OTTHYMO (Version 6.2) is the sixth version of the 

INTERHYMO-OTTHYMO hydraulic model simulation software package. Visual OTTHYMO is a GIS-based 

hydrologic model capable of performing both event-based and continuous rainfall simulations for 

drainage and conveyance infrastructure, SWM & LID design, water balance and erosion threshold 

calculations.  

Given a rainfall event, OTTHYMO calculates peak runoff flows and rainwater volumes for a predefined 

catchment area. This OTTHYMO model makes use of the NASHYD (natural hydrographs) and STANDHYD 

(urban hydrographs) routines for calculating hydrographs for rural or undeveloped areas and urban 

developed areas, respectively. 

4.2. Pre-Development Scenario 

Pre-Development hydraulic modeling of the Humber River Watershed has been previously completed by 

Aquafor Beech Ltd, on behalf of the TRCA. Findings of the Humber River Watershed Hydrology Update 

report outline the pre-development unit flow relationships for multiple sections of the Humber River 

Watershed. The TRCA has provided these Unit-Flow relationships within Table E.1 of their Stormwater 

Management Criteria dated August 2012. The pre-development target flow rates for the site are 

established using Equation F (Sub Basin 36) unit flow relationships outlined in the TRCA’s Stormwater 

Management Criteria. An excerpt from the TRCA Stormwater Management Criteria has been provided in 

Appendix C. The following table highlights the Unit Flow Relationships and resulting Pre-Development 

Allowable Flows for the development. 
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Table 1 – Allowable-Development Overall Discharge Rate 

Storm Distribution 
Area 

(ha) 
Return Period (years) 

Equation F General form, Q=B-C*ln(A)  2 5 10 25 50 100 

‘B’ Factors  9.506 14.652 17.957 22.639 26.566 29.912 

‘C’ Factors  0.719 1.136 1.373 1.741 2.082 2.316 

Erosion Control Rate per MESP* (L/s/ha)  2.00 

Overall Development Unitary Discharge Rates (L/s/ha) 

Erosion Control Discharge Rate* (L/s/ha) 46.50 2.00 

Allowable Discharge Rate (L/s/ha) 46.50 6.75 10.29 12.69 15.95 18.57 21.02 

Allowable Development - Overall Discharge Rates (m3/s) 

Erosion Control Allowable Flow (m3/s) 46.50 0.093 

Allowable-Development Flows (m3/s) 46.50 0.314 0.479 0.590 0.742 0.864 0.978 

*Erosion Control Rate (formerly known as Distributed Runoff Control) of 2 L/s/ha referenced from note 2 

under MESP Table 4.2 Pond Operational Characteristics. 

The proposed development will provide the required quantity controls to reduce post-development peak 

flows to the allowable development peak flows determined in the above table.  

4.3. Design Storms 

The rainfall events are based on the requirements of the TRCA’s Stormwater Management Criteria and the 

Town of Caledon Rainfall Intensity Curves as set out in the Town Standard No. 103 (provided in Appendix 

C). The following events have been modeled: 

• 6-hour AES (Atmospheric Environment Service) rainfall distributions for the 2, 5, 10, 25, 50, and 100-

year storm events; 

• 12-hour AES rainfall distributions for the 2, 5, 10, 25, 50, and 100-year storm events; 

• 90th Percentile Storm Event - 27 mm 4-hour Chicago rainfall event; and 

• Hazel Regional Storm Event. 

4.4. Soil Type and Land Use 

The Tullamore Secondary Plan Area consists mainly of Chinguacousy Clay Loam (SCS Group C) with a 

small pocket of Alluvial Bottom Land corresponding with low lying land along stream courses, as 

determined using Soil Survey of Peel County Soils maps. An excerpt from the soils maps is provided in 

Appendix C. An average Soil Group of C has been used for assigning Curve Number (CN) and Runoff 

Coefficient (RC) for the site. The SCS Groups for these soil types are determined using MTO Design Chart 

H2-6A, which can be found in Appendix C. The Curve Number (CN) and Runoff Coefficient (RC) relate soil 

and surface conditions to anticipated stormwater runoff. The CN’s and RC’s for the OTTHYMO catchment 
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areas have been determined from MTO Design Charts 1.09: Soil/Land Use Curve Numbers and 1.07: 

Runoff Coefficients. The proposed land use is a mixture of commercial/industrial buildings, roadways and 

parking lots, grassed landscaped areas, and two (2) stormwater management pond blocks. Refer to 

Appendix C for the MTO design charts used to confirm the above. 

4.5. Discretization 

The internal storm areas have been divided into discrete storm catchment areas for the purpose of 

hydrologic modeling of the post-development conditions for the site. The pre- and post-development 

catchment areas are illustrated on Drawings STM-1 and STM-2, respectively. A storm subcatchment plan, 

Drawing STM-3, was also prepared for the sizing of the proposed storm sewer system. The Drawings are 

provided in Appendix D. It is important to note that Drawing STM-1 includes areas not accounted for in 

drawing STM-2, these areas were removed because flows generated in the removed areas are either 

treated by external stormwater management plans or are conveyed to independent outlets. 

Design of the stormwater management facilities has been completed excluding rooftop and site level 

controls recommended in the MESP. This was done to ensure the SWMFs will provide the required quantity 

controls if future lot level site plans are not able to effectively control peak flows (during the interim stage, 

prior to site plan approval). Rooftop and lot level controls of 40 and 180 L/s/ha respectively as well as an 

allowable 0.30m ponding within parking areas, are still recommended consistent with MESP 

recommendations. The plan is based on the recommendations of the MESP, MECP, and MNRF with 

regards to rooftop storage controls and design parameters for the end-of-pipe stormwater management 

pond. The catchment areas used for the various analyses are described below.  

The imperviousness of the proposed development was determined based on Town of Caledon Zoning 

By-law requirements. The Town of Caledon Zoning By-law specifies a minimum 20% and 10% landscaped 

area for Highway Commercial and Prestige / General Industrial Zoned areas. At this preliminary stage, the 

exact imperviousness of the entire site can only be estimated based on maximum allowable zoning 

requirements.  Tables 2 & 3 below summarizes hydrologic parameters used in OTTHYMO modeling. 

For the hydrologic modeling scenarios, catchment areas identified as 200’s and 300’s are captured by 

SWMF1 and SWMF2, respectively whereas all uncontrolled catchment areas are identified as 400’s and 

are directed to the proposed Environmentally Protected Channel. The external drainage area for runoff 

from Mayfield Road is identified as catchment 203, as it is proposed to be captured by underground 

infrastructure and directed towards SWMF1. 

The preliminary SWM modeling considers one (1) scenario for sizing of the proposed end-of-pipe 

stormwater management ponds. An additional OTTHYMO model has been developed to confirm the 
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minimum storage volume and depth needed to retain the governing 100-year event while releasing 

stormwater below the allowable 40L/s/ha rooftop control. 

Scenario 1 – No Upstream Attenuation 

In this scenario, all rooftop and lot level runoff are assumed to be directed to the proposed SWM ponds. 

Rooftop and lot level controls are not included and assumes that the entire peak flow runoff from the 

rooftops will be conveyed as overland flow. This scenario has been used to conservatively size the SWMFs 

if the Future Site Plans are unable to provide the recommended flow controls (during the interim stage). 

Additional modeling will be completed during the detailed design stage to assess flow conditions with the 

MESP recommended rooftop and lot level controls.  Table 2 below summarizes land use breakdown 

statistics used in the Post-Development OTTHYMO modeling scenarios. 

 Table 2 – Catchment Area Land Use Breakdown – Post-Development 

* Catchment Areas for the Pre-Development condition are not presented, as they are not analyzed in the hydrologic model. All 

Catchment Areas represent post-development conditions. 

** Catchment areas are from external drainage sources. 

Table 3 summarizes the hydrologic parameters that were used for the OTTHYMO model post-development 

scenarios. 

 

Catchment Total Grass Gravel Paved Rooftop Pond Weighted Parameters 
Area ID* Area (ha) Area (ha) Area (ha) Area (ha) Area (ha) Area (ha) RC CN IA (mm) 

201 4.65 0.47 0.00 1.86 2.33 0.00 0.87 96 2.30 

202 4.13 0.41 0.00 1.65 2.07 0.00 0.87 96 2.30 

203** 2.02 0.45 0.00 1.57 0.00 0.00 0.78 93 2.67 

204 1.78 0.18 0.00 0.71 0.89 0.00 0.87 96 2.30 

205 1.36 0.27 0.00 0.68 0.41 0.00 0.79 93 2.60 

206 1.40 0.28 0.00 0.70 0.42 0.00 0.79 93 2.60 

207 4.45 0.48 0.00 1.81 2.16 0.00 0.87 95 2.32 

208 2.05 0.20 0.00 0.82 1.02 0.00 0.87 96 2.30 

209 4.42 0.45 0.00 1.77 2.20 0.00 0.87 96 2.30 

210 0.31 0.06 0.00 0.16 0.09 0.00 0.79 93 2.60 

211 2.65 0.62 0.00 2.03 0.00 0.00 0.77 92 2.70 

212 2.13 0.96 0.00 0.24 0.00 0.93 0.29 66 9.45 

Total SWMF1 31.36 4.83 0.00 14.01 11.60 0.93 0.80 93 2.88 

301 6.90 0.69 0.00 2.76 3.45 0.00 0.87 96 2.30 

302 3.20 0.51 0.00 1.47 1.22 0.00 0.83 94 2.48 

303 0.77 0.08 0.00 0.31 0.39 0.00 0.88 96 2.30 

304 0.52 0.17 0.00 0.34 0.00 0.00 0.69 90 3.01 

305 1.13 0.50 0.00 0.17 0.00 0.46 0.32 68 8.99 

Total SWMF2 12.53 1.95 0.00 5.06 5.06 0.46 0.80 93 2.98 

401** 1.30 1.25 0.05 0.00 0.00 0.00 0.19 75 4.87 

402 0.22 0.06 0.00 0.16 0.00 0.00 0.75 91 2.82 

403** 0.21 0.06 0.00 0.15 0.00 0.00 0.76 92 2.79 

404 0.89 0.89 0.00 0.00 0.00 0.00 0.17 74 5.00 
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Table 3 – Summary of Hydrologic Model Input – Post-Development 

NASHYD 

Catchments 

Area 

(ha) 

L 

(m) 

S 

(%) 
RC CN 

Ia 

(mm) 

Tp 

(hr) 

DT  

(min) 

212 2.13 45 20.0 0.29 66 9.45 0.07 1 

305 1.13 30 20.0 0.32 68 8.99 0.06 1 

401 1.30 725 1.1 0.19 75 4.87 0.44 1 

404 0.89 253 1.0 0.17 74 5.00 0.54 1 

STANDHYD 

Catchments 

Area 

(ha) 

XIMP 

(%) 

TIMP 

(%) 

SLPP 

(%) 

LGP 

(m) 

SLPI 

(%) 

LGI 

(m) 

DT  

(min) 

201 4.65 40.0 90.0 0.5 345 0.5 176.21 1 

202 4.13 40.0 90.0 0.5 345 0.5 166.00 1 

203 2.02 78.0 78.0 2.0 25 2.0 116.10 1 

204 1.78 40.0 90.0 1.3 84 1.0 109.06 1 

205 1.36 50.0 80.0 1.0 125 1.0 95.33 1 

206 1.40 50.0 80.0 1.0 98 1.0 96.57 1 

207 4.45 41.0 89.0 0.9 407 0.9 172.18 1 

208 2.05 40.0 90.0 1.0 200 1.0 116.89 1 

209 4.42 40.0 90.0 1.0 390 1.0 171.63 1 

210 0.31 50.0 80.0 1.0 65 1.0 45.59 1 

211 2.65 77.0 77.0 0.9 872 0.9 132.96 1 

301 6.90 40.0 90.0 1.0 250 1.0 214.52 1 

302 3.20 46.0 84.0 1.0 120 1.0 146.05 1 

303 0.77 40.0 90.0 2.1 54 1.0 71.87 1 

304 0.52 66.3 66.3 1.0 60 1.0 58.83 1 

402 0.22 72.7 72.7 3.0 62 3.0 38.31 1 

403 0.21 73.5 73.5 3.0 25 3.0 37.32 1 

 

Scenario 2 – Rooftop Controls 

In this scenario, rooftop areas going to both SWMF1 and SWMF2 are exclusively isolated and assessed to 

determine rooftop storage requirements under the 100-year 6- & 12-Hour AES storm events. Rooftop peak 

flows have been controlled per MESP recommendations to the 40L/s/ha targets. 

The following Table 4 summarizes the hydrologic parameters that were used in this OTTHYMO model post-

development scenario. Refer to section 5.5.1 for the conceptual stage-storage-discharge tables used to 

represent the rooftop storage in this OTTHYMO model scenario.  

Table 4 – Summary of Hydrologic Model Input – Post-Development 

STANDHYD 

Catchments 

Area 

(ha) 

XIMP 

(%) 

TIMP 

(%) 

SLPP 

(%) 

LGP 

(m) 

SLPI 

(%) 

LGI 

(m) 
DT (min) 

200 11.60 100 0 1.0 60 1.0 278.04 1 

300 5.06 100 0 1.0 60 1.0 183.61 1 
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4.6. Model Results 

The hydrologic modeling results are summarized herein. The pre-development condition was not modeled 

within OTTHYMO as the allowable peak flow rates are established using Unit Flow Relationships as provided 

within the TRCA’s SWM Criteria. This site falls within Sub-Basin 36 of the Humber River watershed and uses 

‘Equation F’ to calculate the allowable peak flow rate for the 2, 5, 10, 25, 50, and 100-year storm events 

based on the contributing drainage area. Refer to Appendix C for the relevant excerpt from the TRCA’s 

Stormwater Management Criteria. The Unit Flow Relationships are summarized in Table 5 below, and the 

resulting allowable peak flow release rates are summarized in Table 6 along with the post-development 

peak flow rates computed by the OTTHYMO model. The OTTHYMO model schematics along with the 

summary and detailed output printouts are provided in Appendix B. 

Table 5 – Summary of Unit Flow Relationships – Humber River Watershed 

Storm Event Return Period Equation F - Sub-Basin 36 

100-year Q = 29.912 – 2.316 * ln(A) 

50-year Q = 26.566 – 2.082 * ln(A) 

25-year Q = 22.639 – 1.741 * ln(A) 

10-year Q = 17.957 – 1.373 * ln(A) 

5-year Q = 14.652 – 1.136 * ln(A) 

2-year Q =   9.506 – 0.719 * ln(A) 

Table 6 – Hydrologic Model Results 

Storm Peak Event Flow (m3/s) – Site Total 

  Area (ha)  Storm Distribution 

Return Period (years)   2 5 10 25 50 100 

Allowable Overall Development Discharge Rates (m3/s) 

Erosion Control Discharge Rate 46.50 0.093 

TRCA Target Flows 46.50 0.314 0.479 0.590 0.742 0.864 0.978 

Post Development Condition – Scenario 1 

27mm 4 Hour Chicago WQE 46.50 0.085 

AES 6 hour 46.50 0.120 0.273 0.424 0.559 0.646 0.731 

AES 12 hour 46.50 0.136 0.321 0.438 0.553 0.626 0.701 

Hazel Storm 46.50 6.068 

 

The results demonstrate that, in general, the proposed stormwater management ponds will provide the 

required quantity control to reduce post-development peak flows to the allowable release rates. The 

proposed SWMF design is considered conservative in nature as it does not include the use of rooftop and 

lot level controls to size the SWMFs. An additional OTTHYMO model will be created during the detailed 

design stage to assess peak flow conditions with the recommended lot level and rooftop controls. The 
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functions of the proposed wet ponds and rooftop controls are discussed in further detail in subsequent 

sections of this report. 

Further, stormwater conveyance calculations have also been discussed in detail. The minor flow will be 

conveyed via the proposed storm sewer system and is calculated with storm sewer design sheets. The 

major flow will be conveyed via overland flow through the proposed road right-of-way and is calculated 

by demonstrating that the depth of flow during major storm events can be accommodated within the 

right-of-way cross-section. Additional flow routes will be determined and appropriately sized during the 

individual properties future Site Plan Applications. 
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5. Stormwater Management Plan 

5.1. Overview 

This Preliminary Stormwater Management Report (PSWMR) outlines the proposed design for the Tullamore 

Secondary Plan Area stormwater management system to meet the post-development quality and 

quantity control requirements of the Town, Region, TRCA, MECP, and MNRF.  

The stormwater management plan is intended to provide an environmentally sound approach to 

stormwater and drainage issues. The issues can be divided generally into four categories: stormwater 

quantity control, stormwater quality control, erosion control, and water balance. 

The Tullamore Secondary Plan Landowners are required to implement at-source LID’s within their individual 

future Site Plans to provide best efforts in achieving the 5mm retention erosion control target and water 

balance requirements in accordance with the Town of Caledon Consolidated Linear Infrastructure 

Environmental Compliance Approval (CLI-ECA) and Appendix A Table A1 performance criteria. 

Implementation of LIDs will also assist in achieving established quality and quantity control targets and site-

specific water balance. Conceptual LID sizing calculations have been provided for the Subdivisions right 

of way, additional calculations and supporting information will be provided in the detailed design stage. 

A summary of the general targets for the site is provided below in Table 7: 
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Table 7 – Stormwater Management Design Criteria 

Tullamore Secondary Plan Area - Stormwater Management Design Criteria 

Category Sub-Category Target 

Quantity Control 

Peak Flow Control 

Control post-development flows to appropriate Watershed Unitary 

Discharge rates limits for the 2 through 100-Year storm events (ToC, 
TRCA, & MESP) 
Reduce rooftop controls to 40L/s/ha and lot level controls to 

180L/s/ha with a 0.30m maximum ponding within parking areas. 

(MESP) 

Minor-Major System Conveyance 
Minor System to convey 10-Yr event, Major System to convey the 

larger of 100-Yr event or Regional Event (ToC, TRCA) 

Regulatory Storm Conveyance 
Convey the greater of the uncontrolled 100-year or Regional Event to 

a sufficient outlet (ToC, TRCA) 

Quality Control 

Total Suspended Soils 

Control the 90th percental storm event and provide Level 1 

(Enhanced) Protection, 80% Long Term Removal per latest MOE 

SWMPD Manual (ToC, MECP, TRCA) 

Thermal Mitigation 
Where applicable, mitigate potential thermal and bacteriological 

impacts. (TRCA) 

Erosion Control 

SWMF Drawdown Time 
Detain and release the runoff produced from the 25mm storm over 

a minimum 24 hours, preferred 48 hours (MECP, TRCA, ToC)  

Erosion Discharge 
Control post-development peak flows to the allowable Erosion 

Control Discharge rate per MESP requirements. (MESP, ToC) 

Runoff Volume Control Target 
Best efforts in retaining 5mm of rainfall onsite using LID features. 

(TRCA) 

Water Balance  

Best efforts to maintain water recharge for Low Volume Groundwater 

Recharge Areas. For natural features (woodlands, wetlands, 

watercourses) maintain hydrologic regimes and hydroperiods. (TRCA) 

Control the runoff from the 90th percentile storm event on an annual 

average basis from all surfaces on the entire site. Control is in the 

following hierarchal order, retention, LID filtration, conventional 

stormwater management. (ToC CLI ECA) 

The development is required to retain at a minimum 5mm of runoff.  

 

The proposed storm sewer system and stormwater management facilities will be designed and 

constructed in accordance with the latest standards prepared by the Town of Caledon (ToC), Toronto and 

Region Conservation Authority (TRCA), and Ministry of Environment and Conservation and Parks (MECP). In 

addition to traditional end-of-pipe SWM facilities, Low Impact Development (LID) controls will be utilized 

throughout the site as a means to meet Erosion Control Targets and provide additional quality control 

through infiltration and filtration of stormwater runoff.  

Additionally, a suite of LID measures are proposed, including but not limited to: increased topsoil thickness, 

rooftop downspout disconnection and subsurface detention/infiltration systems. These LID facilities will 

assist in reducing peak runoff volumes and the corresponding volume to be treated by the SWMFs by 

promoting filtration, infiltration and groundwater recharge both at-source and during conveyance. While 

a reduction in total runoff volumes directed to the end-of-pipe SWMFs will be experienced through the 

implementation of LID measures, the SWMFs have been conservatively designed without considering the 

storage benefits of upstream LID’s. 
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In general, a treatment train approach is proposed to meet the subject lands’ quality control requirements. 

The system will utilize conveyance and end-of-pipe controls to meet the ToC, TRCA and MECP 

requirements. Treatment will be provided through a combination of Manufactured Treatment Devices 

(MTD’s), infiltration & filtration-based LID practices and conventional end-of-pipe SWMFs. Manufactured 

treatment devices will be required within individual future site plans as part of the stormwater management 

strategy 

5.2. Introduction  

To provide the required stormwater quality and quantity control for the site, two (2) extended detention wet 

ponds are proposed. The wet ponds, referred herein as SWMF1 and SWMF2, are divided by a proposed 

EP channel extending north from the tributary of Salt Creek at Mayfield Road. The channel is the discharge 

location for the SWMF outlets and for all other stormwater runoff from the site. The proposed facilities are 

located adjacent to the Mayfield Road and Maisonneuve Boulevard Intersection. 

To meet the site water balance requirements, LID features are required to be located in the future property 

lots (during their Site Plan Application stage) and the proposed roadways boulevards. The actual locations 

will depend on the existing soil parameters and groundwater conditions during the detailed design stage. 

This PSWMR evaluates options for the proposed municipal infrastructure (ROW, SWMF & EP Block) water 

balance requirements. 

5.3. End-of-Pipe Wet Pond 

The proposed end-of-pipe facilities have been sighted in the approximate location identified in the MESP 

but have been modified and reprogrammed as necessary to suit site constraints and the inclusion of the 

EP channel. Both SWMF1 and 2 are proposed to be Wet Ponds equipped with a wet forebay and thermal 

mitigation measures. 

5.3.1. SWMF1 

SWMF1 is located in the west quadrant of the Street ‘A’ and Mayfield Road intersection. The SWMF has 

been designed in accordance with MOE, MNRF TRCA and Town of Caledon guidelines as a wet pond 

with two traditional wet forebays. 

The bottom elevation of SWMF1s main cell is 224.00m, the permanent pool elevation is 227.00m and the 

top of pond elevation is 229.30m at the outer limits of the maintenance access road. This provides a total 

depth of active storage of 2.30m in the main cell and forebays. Sideslopes of 4H:1V, 5H:1V and 10H:1V 

are proposed throughout the facility, meanwhile 3H:1V are proposed outside the facility. An allowance for 

a 5.0m wide maintenance access road is provided around the perimeter of the pond. A total of 29,027m3 
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and 15,686m3 have been provided for the active storage and permanent pool components of the 

facility. The SWMF will be designed with a low flow by-pass sewer to access the forebay for maintenance. 

Minor events (<10 Year Storm) are collected through a system of conventional storm sewers and discharge 

to the north and south forebays which have been appropriately sized to handle the peak flows. Major 

overland flows are directed through an overland flow route directly into the forebays. 

The primary control for SWMF1 is a reverse sloped 450mm diameter storm pipe directed to a control 

maintenance hole. The reverse sloped 450mm diameter storm pipe will discharge to the control 

maintenance hole via a bottom-draw pipe with its invert located 0.5m above the bottom of the facility. 

A secondary control will discharge to the control maintenance hole via a double ditch inlet catchbasin 

(DDICB) connected by a 525mm storm pipe. This control maintenance hole comes equipped with an 

185mm diameter primary and 500mm diameter secondary orifice plates, with invert elevation of 227.00m 

and 227.60m respectively. Both orifice plates will be bolted to the upstream side of an internal concrete 

wall. The control maintenance hole will be discharged to the Environmentally Protected channel adjacent 

to Street ‘A’. 

A 12.0m wide emergency overflow trapezoidal weir is incorporated at a sill elevation of 228.70m. This 

Emergency overflow weir will ensure safe conveyance of the Regional Event (Hurricane Hazel) or in the 

event of a blockage to the Environmentally Protected Channel. The minimum freeboard of 0.30m is 

provided under the Regional Storm event. 

Table 8 – SWMF1 Facility Design Summary 

 

 

 

 

 

 

5.3.2. SWMF2 

SWMF2 is located in the northern quadrant of the Street ‘A’ and Mayfield Road intersection adjacent to the 

Environmentally Protected Area. The SWMF has been designed in accordance with MOE, MNRF TRCA and 

Town of Caledon guidelines as a wet pond with a traditional wet forebay. 

Key Elevations Table – SWMF1 

Location Elev. (m) 

Bottom of Main Cell 224.00 

Bottom of Forebays 225.50 

Primary Outlet & Permanent Pool - 185mm dia. Orifice 227.00 

Secondary Outlet - 500mm dia. Orifice 227.60 

Emergency Overflow Weir - 12.0m Wide 228.70 

Top of Pond (Access Road - Exterior) 229.30 
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The bottom elevation of SWMF2s main cell is 224.00m, the permanent pool elevation is 227.00m and the 

top of pond elevation is 229.00m at the outer limits of the maintenance access road. This provides a total 

depth of active storage of 2.00m in the main cell and forebays. Sideslopes of 4H:1V, 5H:1V and 10H:1V 

are proposed throughout the facility, meanwhile 3H:1V are proposed outside the facility. An allowance for 

a 5.0m wide maintenance access road is provided around the perimeter of the pond. A total of 13,604m3 

and 5,485m3 have been provided for the active storage and permanent pool components of the facility. 

The pond will be designed with a low flow by-pass sewer to access the forebay for maintenance. 

Minor events (≤10 Year Storm) are collected through a system of conventional storm sewers and discharge 

to the forebay which has been appropriately sized to handle the peak flow. Major overland flow is directed 

through an overland flow route directly into the SWMF forebay. 

The primary control for SWMF2 is a reverse sloped 450mm diameter storm pipe directed to a control 

maintenance hole. The reverse sloped 450mm diameter storm pipe will discharge to the control 

maintenance hole via a bottom-draw pipe with its invert located 0.5m above the bottom of the facility. 

A secondary control will discharge to the control maintenance hole via a double ditch inlet catchbasin 

(DDICB) connected by a 525mm storm pipe. This control maintenance hole comes equipped with a 

120mm diameter primary and 275mm diameter secondary orifice plates, with invert elevation of 227.00m 

and 227.50m respectively. Both orifice plates will be bolted to the upstream side of an internal concrete 

wall. The control maintenance hole will discharge to the Environmentally Protected channel adjacent to 

Street ‘A’. 

A 6.0m wide emergency overflow trapezoidal weir is incorporated at a sill elevation of 228.40m. This 

Emergency overflow weir will ensure safe conveyance of the Regional Event (Hurricane Hazel) or in the 

event of a blockage to the Environmentally Protected Channel. The minimum freeboard of 0.30m is 

provided under the Regional Storm event. 

Table 9 – SWMF2 Facility Design Summary 

 

 

 

 

 

 

 

Key Elevations Table – SWMF2 

Location Elev. (m) 

Bottom of Main Cell 224.00 

Bottom of Forebay 226.00 

Primary Outlet & Permanent Pool - 120mm dia. Orifice 227.00 

Secondary Outlet - 275mm dia. Orifice 227.50 

Emergency Overflow Weir - 6.0m Wide 228.40 

Top of Pond (Access Road - Exterior) 229.00 
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5.4. Stormwater Quality Control 

As per the Town, TRCA and MOE requirements, Enhanced (Level 1) stormwater quality control is required 

for the site. An integrated treatment train approach is proposed, routing runoff from the Water Quality 

event to proposed LID measures where it will be either infiltrated or filtered. The two (2) proposed extended 

detention wet ponds will provide the required level of SWM quality control, as the calculations below will 

demonstrate. In addition to the typical quality control requirements, the design of the SWM ponds will 

incorporate thermal mitigation measures to mitigate impacts to the Redside Dace Habitat that exists within 

the receiving watercourse. The SWMFs include a 3 meter deep permanent pool within the main cell. The 

following calculations will affirm that the proposed SWMFs have been designed to achieve an Enhanced 

Level of Protection and provide sufficient drawdown Time during the Water Quality Event. Site measures to 

achieve Runoff Volume Control targets have been outlined in Section 5.6.  

A summary of the SWMF Water Quality Control Targets is summarized below in Table 10. 

Table 10 – Stormwater Management Quality Control Design Criteria 

Tullamore Secondary Plan Area - Stormwater Management Design Criteria 

Category Sub-Category Target 

Quality Control 

Total Suspended Soils 

Control the 90th percentile storm event and provide 

Level 1 (Enhanced) Protection, 80% Long Term 

Removal per latest MOE SWMPD Manual (ToC, 
MECP, TRCA) 

Thermal Mitigation 
Where applicable, mitigate potential thermal and 

bacteriological impacts. (TRCA) 

Erosion Control 

SWMF Drawdown Time 

Detain and release the runoff produced from the 

25mm storm over a minimum 24 hours, preferred 

48 hours (MECP, TRCA)  

Erosion Discharge 

Control post-development peak flows to the 

allowable Erosion Control Discharge rate per MESP 

requirements. 

Runoff Volume Control Target 
Best efforts in retaining 5mm of rainfall onsite using 

LID features. (TRCA) 

 

5.4.1. SWMF1 Quality Control 

Sizing of SWMF1 was completed assuming that proposed rooftop areas will not drain to a 3rd pipe system 

and is therefore included in the drainage area contributing to the pond. In this case, the total land draining 

to SWMF1 includes Catchments 201through 212 totaling an area of 31.36 ha. The total imperviousness 

used to size the SWMF, in accordance with the Town of Caledon Zoning By-law requirements, is 81.6%. 

Based on the MOE requirements (extrapolation of Table 3.2), 244.4 m3/ha of storage is required for 

Enhanced quality control. This storage corresponds to both the extended detention volume (40 m3/ha) 

and the permanent pool volume (204.4 m3/ha). 
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The extended detention and permanent pool volumes, as per the MOE guidelines, are calculated as 

follows: 

  Enhanced (Level 1) Water Quality Protection 

  Total area draining to pond for quality control = 31.36 ha 

  (81.6% Net Impervious Area), (244.4 m3/ha) 

  31.36 ha * 204.4 m3/ha = 6,410 m3 (permanent pool) 

  31.36 ha * 40 m3/ha = 1,254 m3 (extended detention) 

However, the extended detention volume must be designed to attenuate the erosion volume from the 

90th percentile storm event (27mm 4-Hour Chicago). Based on the watershed characteristics and the 

OTTHYMO model (output appended), the 27 mm storm event produces a total active storage volume of 

5,285 m3 at a ponding elevation of 227.50m. The 90th Percentile Event exceeds the required MOE 

extended detention and will therefore govern volume requirements. Please refer to Section 5.5.2, Table 

14 for the resulting SWMF1 stage storage discharge table.  

 

    Required:  Provided: 

 Permanent Pool  6,410 m3  15,686 m3 

 Extended Detention 5,285 m3  6,478 m3 

The 24 hour extended detention release rate was increased to a minimum 48 hours to ensure that 

additional settling occurs in the main cell of the SWMF. The extended detention outlet is provided by a 

185 mm diameter primary orifice, bolted to the inside of the outlet control maintenance hole.  

Facility Drawdown 

The drawdown equation has been used to verify the detention time for the extended detention volume. 

The equation is given as follows: 

� = 0.66��ℎ√ℎ + 2��√ℎ
2.75��

 

 Where: 

  t = drawdown time (seconds) 

  C2 = slope coefficient from the area-depth linear regression (4,299.0) 

  C3 =  intercept from the area-depth linear regression (9,485.1) 

  A0 = cross-sectional area of the extended detention orifice (0.0269 m2) 

h = maximum water elevation above the orifice, taken from the extended detention 

elevation to centroid of orifice (0.507 m) 
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Given the above information, the actual extended detention storage time was determined to be 

approximately 54.6 hours, which exceeds MOE criteria. The area-depth curve can be found in Appendix 

A to illustrate how the above coefficients were determined. 

 

Forebay Sizing 

SWMF1 incorporates two (2) forebays to allow for two inlets; one for the main site flow (North forebay), and 

one to allow for drainage from Mayfield Road (South forebay).  

The forebays have been sized to provide sufficient length and width from the inlet to the forebay weir. It is 

recommended that the forebay be sized according to the length required for settlement of larger 

suspended particles. The forebays for the pond were designed according to the following criteria (MOE, 

2003): 

Forebay Settling Length 

���� =  ���� ���  

Where: 

  Dist = the minimum forebay length (m) 

r = the length to width ratio based on the dimensions at the top of forebay berm 

elevation 227.00m (2.0:1 for North, 2.0:1 for South) 

Qp = the peak flow rate exiting the pond during the 90th Percentile storm event (0.0473 

m3/s) 

Vs = the settling velocity. It is recommended that a value of 0.0003 m/s be used in 

most cases. 

The required settling lengths of the North and South forebays are 17.8 meters. 

Forebay Dispersion Length 

���� =  8� ����  

Where: 

  Dist = the minimum forebay length (m) 

Q = the 10-year peak inlet flow rate (1.945m3/s for North, 1.076m3/s for South) 

d = the depth of the permanent pool in the forebay (1.5 m) 

Vf = the desired velocity at forebay berm (0.5 m/s) 
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The required dispersion lengths of the North and South forebays are 20.8 meters and 11.5 meters, 

respectively. Both North and South forebays accommodate a 40.0 meter flow length which exceeds the 

required dispersion and settling lengths.  

Forebay Deep Zone Bottom Width  
����ℎ =  ���� 8  

 Where:  

Width = Minimum Forebay Deep Zone Bottom Width (m) 

Dist = the larger of the forebay settling and dispersion lengths (m) (20.8m for North, 

17.8m for South) 

The required Deep Zone Bottom Width of the North and South forebays are 2.59 meters and 2.22 meters, 

respectively. Both North and south forebays have provided a 3.80 meter Deep Zone Bottom Width which 

exceeds the required widths. 

The above calculations confirm that the proposed SWMF achieved an Enhanced Level of Protection (80% 

TSS Removal Efficiency) for its respective catchment area and provides greater than 48 hours of drawdown 

time during the water quality event. 

5.4.2. SWMF2 Quality Control  

Sizing of SWMF2 was completed assuming that proposed rooftop areas will not drain to a 3rd pipe system 

and is therefore included in the drainage area contributing to the pond. In this case, the total land draining 

to SWMF2 includes Catchments 300 through 304 totaling an area of 12.53 ha. The total imperviousness 

used to size the SWMF, in accordance with the Town of Caledon Zoning By-law requirements, is 80.7%. 

Based on the MOE requirements (extrapolation of Table 3.2), 242.9 m3/ha of storage is required for 

Enhanced quality control. This storage corresponds to both the extended detention volume (40 m3/ha) 

and the permanent pool volume (202.9 m3/ha). 

The extended detention and permanent pool volumes, as per the MOE guidelines, are calculated as 

follows: 

 Enhanced (Level 1) Water Quality Protection 

  Total area draining to pond for quality control = 12.53 ha 

  (80.7% Net Impervious Area), (242.9 m3/ha) 

  12.53 ha * 202.9 m3/ha = 2,542 m3 (permanent pool) 

  12.53 ha * 40 m3/ha = 501 m3 (extended detention) 

However, the extended detention volume must be designed to attenuate the erosion volume from the 

90th percentile storm event (27mm 4-Hour Chicago). Based on the watershed characteristics and the 
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OTTHYMO model (output appended), the 27 mm storm event produces a total active storage volume of 

2,369 m3 at a ponding elevation of 227.44m. The 90th Percentile Event exceeds the required MOE 

extended detention and will therefore govern volume requirements. Please refer to Section 5.5.2, Table 

15 for the resulting SWMF2 stage storage discharge table.  

    Required:  Provided: 

 Permanent Pool  2,565 m3  5,485 m3 

 Extended Detention 2,369 m3  2,754 m3 

The 24 hour extended detention release rate was increased to a minimum 48 hours to ensure that settling 

occurs in the main cell of the SWMF. The extended detention outlet is provided by a 120 mm diameter 

primary orifice, bolted to the inside of the outlet control maintenance hole. The drawdown equation has 

been used to verify the detention time for the extended detention volume. The equation is given as follows: 

� = 0.66��ℎ√ℎ + 2��√ℎ
2.75��

 

 Where: 

  t = drawdown time (seconds) 

  C2 = slope coefficient from the area-depth linear regression (3,306.8) 

  C3 =  intercept from the area-depth linear regression (4,664.7) 

  A0 = cross-sectional area of the extended detention orifice (0.0113 m2) 

h = maximum water elevation above the orifice, taken from the extended detention 

elevation to centroid of orifice (0.440 m) 

Given the above information, the actual extended detention storage time was determined to be 

approximately 61.0 hours, which exceeds MOE criteria. The area-depth curve can be found in Appendix 

A to illustrate how the above coefficients were determined. 

Forebay Sizing 

SWMF2 incorporates one forebay and inlet for its upstream catchment area. The forebay has been sized 

to provide sufficient length and width from the inlet to the forebay weir. It is recommended that the forebay 

be sized according to the length required for settlement of larger suspended particles. The forebay for the 

pond were designed according to the following criteria (MOE, 2003): 
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Forebay Settling Length 

���� =  ���� ���  

Where: 

  Dist = the minimum forebay length (m) 

r = the length to width ratio based on the dimensions at the top of forebay berm 

elevation 227.00m (2.0:1) 

Qp = the peak flow rate exiting the pond during the 25mm 4-hour Chicago quality 

storm event (0.020 m3/s) 

Vs = the settling velocity. It is recommended that a value of 0.0003 m/s be used in 

most cases. 

The required settling length of the East Pond forebay is 11.4 meters. 

Forebay Dispersion Length 

���� =  8� ����  

Where: 

  Dist = the minimum forebay length (m) 

Q = the 10-year peak inlet flow rate (1.387 m3/s) 

d = the depth of the permanent pool in the forebay (1.0 m) 

Vf = the desired velocity at forebay berm (0.5 m/s) 

The required dispersion length of the East Pond forebay is 22.2 meters. 

The proposed forebay accommodates a 40.0 meter flow length which exceeds the required dispersion 

and settling lengths.  

Forebay Deep Zone Bottom Width  
����ℎ =  ���� 8  

 Where:  

Width = Minimum Forebay Deep Zone Bottom Width (m) 

Dist = the larger of the forebay settling and dispersion lengths (m) (22.2 m) 

The required Deep Zone Bottom Width of the forebay is 2.77 meters. The provided forebay has provided 

a 7.80 meter Deep Zone Bottom Width which exceeds the required width. 
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The above calculations confirm that the proposed SWMF achieved an Enhanced Level of Protection (80% 

TSS Removal Efficiency) for its respective catchment area and provides greater than 48 hours of drawdown 

time during the water quality event. 

5.5. Stormwater Quantity Control 

To provide stormwater quantity control, the site will utilize rooftop controls, Low Impact Development (LID) 

measures and extended detention wet ponds. The combination of rooftop controls, LIDs and the ponds’ 

active storage and outlet controls will attenuate post-development stormwater peak runoff to the 

allowable flow rates determined in the TRCAs Stormwater Management Criteria (August 2012) and outlined 

in Section 4.6 above.  

Two (2) wet ponds will be utilized as end-of-pipe stormwater management facilities, which have been 

sized to provide the required quantity control for the site for all design storms up to the 100-year 6 & 12 

hour AES events. The SWMF outlet structures and overflow weirs have been sized to safely convey the 

Regional storm event, ensuring a 0.3m freeboard between the top of pond and the Hazel storm event’s 

ponding elevation. The pond block sizing is conservative as reduction in runoff volume that may be 

realized through the implementations of upstream LIDs has not been considered when sizing the SWMF’s. 

In addition, the SWMFs have been designed within OTTHYMO without considering upstream rooftop and 

lot level flow controls.  

A summary of the SWMF Water Quantity Control Targets is summarized below in Table 11. 

Table 11 – Stormwater Management Quantity Control Design Criteria 

Tullamore Secondary Plan Area - Stormwater Management Design Criteria 

Category Sub-Category Target 

Quantity Control 

Peak Flow Control 

Control post-development flows to appropriate 

Watershed Unitary Discharge rates limits for the 2 through 

100-Year storm events (ToC, TRCA & MESP) 
Reduce rooftop controls to 40L/s/ha and lot level 

controls to 180L/s/ha with a 0.30m maximum ponding 

within parking areas. (MESP) 

Minor-Major System 

Conveyance 

Minor System to convey 10-Yr event, Major System to 

convey the larger of 100-Yr event or Regional Event 

(ToC, TRCA) 

Regulatory Storm 

Conveyance 

Convey the greater of the uncontrolled 100-year or 

Regional Event to a sufficient outlet (ToC, TRCA) 

Erosion Control Erosion Discharge 
Control post-development peak flows to the allowable 

Erosion Control Discharge rate per MESP requirements. 

 

The Minor - Major System Conveyance and Regulatory Storm Conveyance water quantity Targets will be 

discussed further in Section 5.8. The overall post-development peak flows have been controlled to 

allowable development scenario peak flow rate as described in Section 4.6. In addition, the following 

Section 5.5.2 also confirms quantity control is provided for both SWMF overall catchments. The following 
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sections outlines target flow rates for each block under the governing 100 year event for both rooftop and 

lot level controls per MESP requirements. 

5.5.1. Rooftop Controls 

In accordance with the MESP, rooftop areas are to be controlled to a maximum release rate of 40 L/s/ha 

for the governing 100 year event. In addition, lot level controls will also be required to be controlled to 180 

L/s/ha for the governing 100 year event. The rooftop area was estimated for the developable area based 

on the maximum allowable lot coverage per the Town of Caledon Zoning By-Law (relevant maps and 

excerpts can be found in Appendix C). According to the Town of Caledon Zoning By-law the maximum 

permitted building area and minimum landscaping area for General Industrial and Prestige Industrial are 

50% & 10% lot coverage, respectively. The Town of Caledon Zoning Bylaw also stipulates the required 

minimum landscaping area for corner lots shall be 12.5%. Lands zoned with the Highway Commercial 

designation permit a maximum building area and minimum landscaping area of 30% and 20% lot 

coverage respectively. The following Table 12 outlines the target rooftop and lot level controls for each 

block under the governing 100 year event per MESP requirements. 

Table 12 – Target Rooftop and Lot Level Controls by Block Number converted to m3/s 

Block Number 
Max. Rooftop 

Area (ha) 

Rooftop Controls 

(40L/s/ha) 

Max. Lot Level 

Area (ha) 

Lot Level Control 

(180L/s/ha) 

1 0.44 0.0176 m3/s 1.03 0.1848 m3/s 

2 2.33 0.0932 m3/s 2.47 0.4441 m3/s 

3 1.05 0.0421 m3/s 1.05 0.1894 m3/s 

4 2.33 0.0930 m3/s 2.33 0.4187 m3/s 

5&7 2.07 0.0826 m3/s 2.07 0.3719 m3/s 

6 0.89 0.0356 m3/s 0.89 0.1605 m3/s 

101 0.41 0.0163 m3/s 0.95 0.1717 m3/s 

102 2.20 0.0881 m3/s 2.22 0.3988 m3/s 

103 0.09 0.0037 m3/s 0.22 0.0392 m3/s 

106 3.45 0.1380 m3/s 3.45 0.6212 m3/s 

107 0.39 0.0154 m3/s 0.39 0.0697 m3/s 

108 & 109 1.60 0.0639 m3/s 1.60 0.2879 m3/s 

Total Private Lands 17.25 ha 0.6901 m3/s 18.66 ha 3.3585 m3/s 

 

The maximum rooftop areas draining to SWMF1 & SWMF2 are approximately 11.60 ha and 5.06 ha, 

respectively. To achieve the required release rates, the rooftops will require approximately 10 cm of 

ponding depth to provide the required storage volume during the 100-year storm event.  Any additional 

storage volume will discharge directly from the rooftops to paved or landscaped areas. The stage-storage-

discharge tables utilized in the OTTHYMO model to represent the rooftop storage are presented in Tables 

13 and 14 below: 
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Table 13 – Rooftop Area Stage-Storage-Discharge Table – Directed to SWMF1 

Depth 

(m) 

Storage Volume 

(ha.m) 

Discharge 

(m3/s) 

0.000 0.0000 0.0000 

0.001 0.0116 0.0464 

0.003 0.0348 0.0803 

0.006 0.0696 0.1136 

0.010 0.1160 0.1467 

0.015 0.1739 0.1796 

0.020 0.2319 0.2074 

0.025 0.2899 0.2319 

0.030 0.3479 0.2541 

0.035 0.4059 0.2744 

0.040 0.4638 0.2934 

0.045 0.5218 0.3112 

0.050 0.5798 0.3280 

0.055 0.6378 0.3440 

0.060 0.6958 0.3593 

0.065 0.7538 0.3740 

0.070 0.8117 0.3881 

0.075 0.8697 0.4017 

0.080 0.9277 0.4149 

0.085 0.9857 0.4276 

0.090 1.0437 0.4400 

0.095 1.1016 0.4521 

0.100 1.1596 0.4638 
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Table 14 – Rooftop Area Stage-Storage-Discharge Table – Directed to SWMF2 

Depth 

(m) 

Storage Volume 

(ha.m) 

Discharge 

(m3/s) 

0.000 0.0000 0.0000 

0.001 0.0051 0.0202 

0.003 0.0152 0.0350 

0.006 0.0303 0.0495 

0.010 0.0506 0.0640 

0.015 0.0759 0.0783 

0.020 0.1011 0.0905 

0.025 0.1264 0.1011 

0.030 0.1517 0.1108 

0.035 0.1770 0.1197 

0.040 0.2023 0.1279 

0.045 0.2276 0.1357 

0.050 0.2528 0.1430 

0.055 0.2781 0.1500 

0.060 0.3034 0.1567 

0.065 0.3287 0.1631 

0.070 0.3540 0.1692 

0.075 0.3793 0.1752 

0.080 0.4045 0.1809 

0.085 0.4298 0.1865 

0.090 0.4551 0.1919 

0.095 0.4804 0.1971 

0.100 0.5057 0.2023 

 

In the second OTTHYMO model scenario, the total rooftop areas for each SWMF are discretized into a 

single catchment area and routed to a route-reservoir (the above stage-storage-discharge tables). 

Rooftop controls that exceed the proposed storage volumes for SWMF1 & SWMF2 will overflow onto paved 

areas and be conveyed to the respective SWMF via overland flow. Rooftop areas within phase 2 

developments are anticipated to be discharged directly to the EP channel via a 3rd pipe system. The 

disconnection from the main storm sewer system ensures that the “clean” runoff from the rooftops does 

not mix with the runoff from parking lot surfaces. Additional analysis will be conducted in the detailed 

design stage to assess stormwater management peak flow conditions inclusive of rooftop controls. 

5.5.2. Extended Detention Wet Ponds 

In accordance with the MESP, wet ponds will be utilized as end-of-pipe stormwater management facilities, 

which are sized to provide the required quantity control for all storms up to the 100-year event for the site. 

The SWMFs have been designed to accommodate all generated flows exclusive of upstream rooftop 

controls to account for the interim non-site plan approved scenario with the site’s temporarily covered in 
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gravel and used for trucking storage yards. The pond’s outlet structure and overflow weir has been sized 

to safely convey the Regional storm event, ensuring a 0.3 m freeboard between the top of pond and the 

Hazel storm event’s ponding elevation. 

The preliminary design of SWMF1 & SWMF2 are similar in geometry, having a bottom elevation of the main 

cell at 224.00 m and permanent pool elevation at 227.00 m. The bottom of SWMF1 forebays are 225.50 

m whereas SWMF2s forebay is 226.00 m. This provides permanent pool depths of 3.0 m in the main cell 

for SWMF1 & SWMF2 whereas a 1.5m & 1.0m deep permanent pool for SWMF1 and SWMF2 forebays. The 

top of pond elevations for SWMF1 & SWMF2 are 229.30m and 229.00 m, respectively. A safety shelf using 

10H:1V and 5H:1V sideslopes has been provided 0.3m and 0.6m above and below the permanent pool 

elevations, whereas 4H:1V sidesloping has been used everywhere else in the proposed SWMFs. An 

allowance for a 5 meter wide access road is provided around the entire perimeter of the ponds and is 

sloped at 2% slope. 

SWMF1 will discharge through a reverse-sloped 450 mm diameter storm pipe to a control manhole 

complete with a 185 mm diameter orifice plate bolted to the upstream side of the internal weir wall with 

an invert elevation of 227.00 m. The primary outlet pipe will be secured to a Gabion basket at the bottom 

of the pond, ensuring that the water is drawn from the bottom 0.5 m of the pond. A secondary outlet pipe, 

525 mm in diameter, will discharge to the control manhole at an invert of 227.60 m. This secondary outlet 

will also have a 500mm orifice plate bolted to the upstream side of the internal weir wall with an invert 

elevation of 227.60 m. The control manhole will discharge to the channel via a 700 mm diameter storm 

pipe at a slope of 0.5%. A 12.0 m wide emergency overflow spill weir is incorporated at an elevation of 

228.70 m to ensure safe conveyance of peak flows during the Regional (Hazel) storm event.  

An abbreviated version of the SWMF1 stage-storage-discharge table is presented in Table 15 below. The 

full table is provided in Appendix A. The values for storage and pond outflow result from the proposed 

design height and dimensions for the orifices and overflow weir. 
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Table 15 – SWMF1 Stage-Storage-Discharge Table 

Elevation 

(m) 

Total 

Storage (m3) 

Active 

Storage (m3) 

Water 

Depth (m) 

Discharge 

(m3/s) 
Comments 

224.00 0 0 0.00 0.000 Bottom of Main Cell 

225.50 5,911 0 1.50 0.000 Bottom of Forebay 

227.00 15,686 0 3.00 0.000 Permanent Pool & Primary Orifice Inv. Elev. 

227.50 20,971 5,285 3.50 0.047 90th Percentile - 27mm 4Hr CHI 227.50m 

227.60 22,163 6,478 3.60 0.053 Secondary Orifice Inv. Elev. 

227.75 23,892 8,206 3.75 0.090 2-Year 12Hr AES 227.75m 

227.93 26,149 10,463 3.93 0.219 5-Year 12Hr AES 227.93m 

228.04 27,490 11,804 4.04 0.308 10-Year 12Hr AES 228.04m 

228.19 29,348 13,662 4.19 0.394 25-Year 12Hr AES 228.19m 

228.30 30,836 15,150 4.30 0.446 50-Year 12Hr AES 228.30m 

228.43 32,432 16,746 4.43 0.501 100-Year 6Hr AES 228.43m 

228.70 36,119 20,434 4.70 0.615 Overflow Weir Sill Elev. 

228.97 39,876 24,190 4.97 4.080 Regional (Hazel) 228.97m 

229.30 44,712 29,027 5.30 13.637 Top of SWMF 

 

The following Table summarizes SWMF1s quantity control targets and post development OTTHYMO 

modeling results and demonstrates that post development peak flows are controlled below allowable 

peak flow and erosion control conditions. 

Table 16 – SWMF1 Storm Peak Event Flow 

Storm Peak Event Flow (m³/s) - SWMF1  

Storm Distribution 
Area 

(ha) 
Return Period (years) 

    2 5 10 25 50 100 

Allowable Development Condition 

Erosion Control Target Flow Rate (m3/s)  31.36 0.063 

Target Flow Rate (m3/s) 31.36 0.212 0.323 0.398 0.500 0.582 0.659 

Post Development Condition 

Erosion Control 25mm 4Hr CHI (m3/s)  31.36 0.0473 

AES 6-Hr Storm Distribution 31.36 0.080 0.179 0.291 0.387 0.445 0.501 

AES 12-Hr Storm Distribution 31.36 0.090 0.219 0.308 0.394 0.446 0.499 

Hazel Storm 31.36 4.080 

 

SWMF2 will discharge through a reverse-sloped 450 mm diameter storm pipe to a control manhole 

complete with a 120 mm diameter orifice plate bolted to the upstream side of the internal weir wall with 

an invert elevation of 227.00 m. The primary outlet pipe will be secured to a Gabion basket at the bottom 

of the pond, ensuring that the water is drawn from the bottom 0.5m of the pond. A secondary outlet pipe, 

525 mm in diameter, will discharge to the control manhole at an invert of 227.50 m. A secondary orifice 
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plate will be bolted to the upstream side of the internal weir wall with an invert elevation of 227.50 m. The 

control manhole will discharge to the environmentally protected channel via a 525 mm diameter storm 

pipe at a slope of 0.5%. A 6.0 m wide emergency overflow spill weir is incorporated at an elevation of 

228.40 m to ensure safe conveyance of peak flows during the Regional (Hazel) storm event.  

An abbreviated version of the SWMF2 stage-storage-discharge table is presented in Table 17 below. The 

full table is provided in Appendix A. The values for storage and pond outflow result from the proposed 

design height and dimensions for the orifices and overflow weir. 

Table 17 – SWMF2 Stage-Storage-Discharge Table 

Elevation 

(m) 

Total 

Storage (m3) 

Active 

Storage (m3) 

Water 

Depth (m) 

Discharge 

(m3/s) 
Comments 

224.00 0 0 0.00 0.000 Bottom of Main Cell 

226.00 2,344 0 2.00 0.000 Bottom of Forebay 

227.00 5,485 0 3.00 0.000 Permanent Pool 

227.44 7,854 2,369 3.44 0.020 90th Percentile - 27mm 4Hr CHI 227.41m 

227.50 8,239 2,754 3.50 0.021 Secondary Orifice 

227.63 9,057 3,572 3.63 0.038 2-Year 12Hr AES 227.65m 

227.77 9,944 4,459 3.77 0.086 5-Year 12Hr AES 227.80m 

227.87 10,594 5,109 3.87 0.107 10-Year 12Hr AES 227.91m 

228.00 11,466 5,981 4.00 0.129 25-Year 12Hr AES 228.06m 

228.09 12,138 6,653 4.09 0.143 50-Year 12Hr AES 228.17m 

228.19 12,826 7,341 4.19 0.157 100-Year 12Hr AES 228.28m 

228.40 14,336 8,851 4.40 0.181 Overflow Weir 

228.63 16,077 10,592 4.63 1.693 Regional (Hazel) 228.66m 

229.00 19,089 13,604 5.00 8.338 Top of Pond 

 

The following Table summarizes SWMF2s quantity control targets and post development OTTHYMO 

modeling results and demonstrates that post development peak flows are controlled below allowable 

development peak flow and erosion control conditions. 
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Table 18 – SWMF2 Storm Peak Event Flow 

Storm Peak Event Flow (m³/s) - SWMF2 

Storm Distribution 
Area 

(ha) 
Return Period (years) 

    2 5 10 25 50 100 

Allowable Development Condition 

Erosion Control Target Flow Rate (m3/s)  12.53 0.025 

Target Flow Rate (m3/s) 12.53 0.083 0.126 0.156 0.196 0.228 0.258 

Post Development Condition 

Erosion Control 25mm 4Hr CHI (m3/s)  12.53 0.020 

AES 6-Hr Storm Distribution 12.53 0.029 0.077 0.102 0.126 0.141 0.156 

AES 12-Hr Storm Distribution 12.53 0.038 0.086 0.107 0.129 0.143 0.157 

Hazel Storm 12.53 1.693 

 

5.6. Low Impact Development 

Low impact development (LID) is a stormwater management strategy that seeks to mitigate the impacts 

of increased runoff and stormwater pollution by managing runoff as close to its source as possible. LID 

comprises a set of site design strategies that minimize runoff and distributed, small scale structural 

practices that mimic natural or predevelopment hydrology through the processes of infiltration, 

evapotranspiration, harvesting, filtration and detention of stormwater. These practices can effectively 

remove nutrients, pathogens and metals from runoff, and they reduce the volume and intensity of 

stormwater flows. 

LIDs are to be implemented within the road right-of-way (ROW) in an effort to meet infiltration targets and 

filtration targets. The most effective LID within the ROW may consist of a bioretention swale along one or 

both sides of the street with a subsurface infiltration/filtration trench complete with an overflow pipe 

connected to the storm sewer system. Given the poor infiltration characteristics of the native soils, a 

perforated pipe underdrain has been incorporated in the LID. 

To determine the cross sectional area and filtration capacity for the site’s ROW LID measures, the Town of 

Caledon 26.0m Industrial Collector 14.5m Roadway (13.9m Pavement) Standard Drawing No. 211 was 

referenced in combination with the developments preliminary storm sewer design.  

A total of 20 plausible locations were determined within the Right of Way for LIDs of which 8 have the 

potential to infiltrate the full runoff volume from the 90th Percentile water quality event (27mm 4-hour 

Chicago). Site Specific constraints such as poor soils, depth to the groundwater table, and site servicing 

requirements, have limited the availability of LIDs. A minimum 1.0m separation distance has been 

provided from the bottom of infiltration-based LIDs to the seasonal high groundwater table elevation. Soil 

Engineers Ltd has conducted a geotechnical investigation for the proposed subdivision. In Soil Engineer 
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Ltd.’s Geotechnical Investigation, site soils are described as being underlain by strata of silt, silty clay, silty 

clay till and sandy silt till and groundwater was recorded at depth ranging from 0.5m to 6.1m below the 

prevailing ground surface subject to seasonal fluctuations. According to the Soil Survey of Peel County, 

the existing site soil consists of Chinguacousy Clay Loam belonging to Hydraulic Soil Group C and Alluvial 

Bottom Land corresponding with low lying land along stream courses. In the absence of hydrogeological 

testing an assumed saturated native infiltration rate of 5mm/hour has been selected for Hydraulic Soil 

Group C soils. A 2.5 times factor of safety has been applied to determine the factored infiltration rate of 

2mm/hour used in LID design. This assumed factored infiltration rate is consistent with Typical values within 

the Design Chart 1.13: Infiltration Parameters, MTO Drainage Management Manual, 1997 for Soils 

belonging to SCS Hydraulic Soil Group C. Additional Guelph permeameter testing will be conducted prior 

to the detailed design stage.  

LIDs will generally be 3.0m wide and range between 1.65m and 1.70m deep. The LIDs will consist of a 

trench comprised of Engineered Soil Blend ‘A’ (void ratio of 0.40) wrapped in filter cloth on all sides. The 

length of the LIDs vary from 8.5m to 41m.   

It is required that individual future site plans will provide LID measures to achieve best-efforts in retention of 

5mm of rainfall onsite, best efforts in maintain water recharge, and control the runoff from the 90th 

percentile storm event on an annual average basis from all surfaces. Control is in the following hierarchal 

order, retention, LID filtration, and conventional stormwater management. 

The site's proposed LID cross-sectional details are summarized in the following Table 19. 
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Table 19 – LID Summary & Cross Section Details 

* Asterix denotes Filtration only LIDs. These LIDs could not be designed as infiltration based facilities due to 

local depth to seasonal high groundwater elevations, and proximity of supporting stormwater 

infrastructure.  

Based on the proposed configuration of the LIDs it is anticipated that upstream ROW drainage will be 

conveyed to the LIDs. The corresponding total LID drainage area is 1.49 ha of which approximately 0.56 

ha will receive full infiltration of the 90th percentile water quality event and 0.94 ha will receive filtration. The 

rainfall volume over these areas is approximately 362m3 including volume reductions from both impervious 

and pervious initial abstraction. Approximately 135m³ and 227 m³ of stormwater, is directed towards 

infiltration-based and filtration-based facilities respectively. 

As described above in Table 19, the proposed LID facilities provide sufficient storage to capture and treat 

the entirety of the 90th percentile event for their respective catchments. Refer to the supporting LID sizing 

calculations in Appendix A. On an average annual basis an estimated  

LID Summary 

LID 

Name 

Drainage 

Area ID 

Catchment 

Area  

(ha) 

Percent 

Impervious 

Length 

(m) 

Width 

(m) 

Depth 

(m) 

Filter 

Media 

Blend 

Type 

Volume 

of LID 

(m3) 

% of MOE 

Required 

Volume 

Captured  

% of 

27mm 

Volume 

Captured  

LID-1 101 0.06 69% 41.00 3.00 1.65 Blend A 92.25 3,903% 595% 

LID-2 102 0.05 69% 35.00 3.00 1.65 Blend A 78.75 4,119% 628% 

LID-3 103 0.08 71% 41.00 3.00 1.70 Blend A 94.71 3,309% 503% 

LID-4 104 0.08 71% 41.00 3.00 1.70 Blend A 94.71 3,309% 503% 

LID-5 105 0.05 72% 30.00 3.00 1.70 Blend A 69.30 3,617% 550% 

LID-6 106 0.08 69% 41.00 3.00 1.70 Blend A 94.71 3,347% 510% 

LID-7 107 0.08 71% 41.00 3.00 1.70 Blend A 94.71 3,309% 503% 

LID-8 108 0.08 71% 41.00 3.00 1.70 Blend A 94.71 3,309% 503% 

LID-9* 109 0.08 75% 8.50 3.00 1.70 Blend A 19.64 686% 104% 

LID-10* 110 0.08 75% 8.50 3.00 1.70 Blend A 19.64 686% 104% 

LID-11* 111 0.08 75% 8.50 3.00 1.70 Blend A 19.64 686% 104% 

LID-12* 112 0.08 75% 8.50 3.00 1.70 Blend A 19.64 686% 104% 

LID-13* 113 0.08 75% 8.50 3.00 1.70 Blend A 19.64 686% 104% 

LID-14* 114 0.08 75% 8.50 3.00 1.70 Blend A 19.64 686% 104% 

LID-15* 115 0.08 75% 8.50 3.00 1.70 Blend A 19.64 686% 104% 

LID-16* 116 0.08 75% 8.50 3.00 1.70 Blend A 19.64 686% 104% 

LID-17* 117 0.08 75% 8.50 3.00 1.70 Blend A 19.64 686% 104% 

LID-18* 118 0.08 75% 8.50 3.00 1.70 Blend A 19.64 686% 104% 

LID-19* 119 0.08 75% 8.50 3.00 1.70 Blend A 19.64 686% 104% 

LID-20* 120 0.08 75% 8.50 3.00 1.70 Blend A 19.64 686% 104% 

 Total: 1.49 75%     949.47   
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LIDs have been proposed to achieve the minimum 5mm volume retention. Based on a total catchment 

area of 43.45 ha the target run-off volume control is determined to be 2,172 m3 (43.45 ha x 5mm). The 

following Table 20 outlines the target runoff volume controls for both private and public lands. 

Table 20 – Target Runoff Volume Control by Block Number 

Block Number 
Area 

(ha) 

Target Runoff Volume 

Control (m3) 

1 1.46 73 

2 4.80 240 

3 2.11 105 

4 4.65 233 

5&7 4.13 207 

6 1.78 89 

101 1.36 68 

102 4.42 221 

103 0.31 16 

106 6.90 345 

107 0.78 39 

108 & 109 3.20 160 

Sub- Total Private Lands 35.91 1,796 

8, 9, 10, 11, 12, 111, 112 & 113 2.87 143.5 

13, 14 & 15 2.13 106.4 

110 0.89 44.3 

114 0.52 26.0 

115 1.13 56.6 

Sub-Total Public lands 7.54 377 

Total 43.45 2,173 

 

It can be shown that the infiltration target is achieved by calculating the provided capture volume 

available in the proposed infiltration-based LID facilities. The storage volumes provided in the ROW 

Bioretention Swales total 713.85 m3. The volume control provided by the respective LIDs are capped at 

27mm over the contributing imperviousness area. Summing up the LID volume provided results in a total 

of 134.5 m3, translating to approximately 4.62 mm over the total public areas total impervious area (7.54 

ha @ 38.6%). 

It is anticipated that individual site plans associated with the Tullamore Secondary Plan area will provide 

additional measures during the future Site Plan Application stage to achieve best-efforts in retention of 

5mm rainfall onsite. 
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5.7. Water Balance 

The primary objective of the TRCA’s water balance target is to capture and manage annual rainfall on the 

development site to preserve the pre-development hydrology (water balance) through a combination of 

infiltration, evapotranspiration, landscaping, rainwater reuse and/or other low impact development 

practices.  

TRCA has completed modeling and mapping outlining the important groundwater recharge areas. 

According to TRCA mapping (provided in Appendix C), the subject site falls under a Low Volume 

Groundwater Recharge Area (LGRA) however it does discharge to a sensitive ecological feature. As such, 

a site-specific water balance is required, and best efforts will be made via the SWM plan to maintain the 

quantity of surface and groundwater contributions. 

Various site-specific characteristics contribute to the ability to achieve water balance. They include, but 

are not limited to: soil permeability, the ability to collect and direct drainage into the ground, groundwater 

table elevations and seasonal fluctuations. Best Efforts will be made via the SWM plan to maintain 

groundwater recharge while considering site specific characteristics. 

Water Balance is an accounting of the available water resources in a given area and can be estimated 

by the following general equation: 

P = S + ET + R + I 

Where: P = Precipitation (Annual) 

  S = Change in Groundwater Storage 

  ET = Evapotranspiration/evaporation 

  R = Surface Water Runoff 

  I = Infiltration 

The precise measurement of water balance components is difficult to ascertain. Typically, approximations 

and simplifications are made after reviewing precipitation and climatic date for a given time series and 

the annual quantities are estimated using statistical methods. Precipitation and Climatic Data is available 

through the TRSPA Water Balance Tool, the water balance component values have been summarized 

below in Table 21. 

Table 21 – Water Balance Components 

Water Balance Component Depth Units 

Precipitation (P) 871 mm/yr 

Evapotranspiration (PET) 537 mm/yr 

P-PET (Surplus) 334 mm/yr 
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To assess the impact development will have on the subject site’s water budget, a pre to post development 

water balance has been completed. Water Balance Calculations have been provided in PSWMR 

Appendix A for reference. The preliminary Water Balance Assessment for the development has been 

broken up between public and private lands and is summarized in the following Table 22. 

Table 22 – Preliminary Water Balance Assessment 

Land Use 

Approximate 

Land Area 

(m2) 

Estimated 

Impervious 

Area 

Impervious 

Area Runoff 

(m3/yr) 

Pervious 

Area Runoff 

(m3/yr) 

Total Runoff 

Volume 

(m3/a) 

Total Infiltration 

Volume (m3/yr) 

Pre-Development Scenario 

Agricultural - Public 75,375 0.0% 0 15,105 15,105 10,070 

Agricultural - Private 359,121 0.0% 0 71,968 71,968 47,979 

Total Pre-Development 434,496 0.0% 0 87,073 87,073 58,049 

Post-Development Scenario 

Roads 33,894 75.0% 22,141 1,981 24,122 849 

SWM Facilities 32,618 11.2% 3,182 6,772 9,954 2,902 

Open Space 8,863 0.0% 0 2,072 2,072 888 

Sub-Total Public 75,375 38.6% 25,323 10,825 36,148 4,639 

Block 1 14,670 80.0% 10,222 686 10,908 294 

Block 2 48,004 89.3% 37,338 1,201 38,539 515 

Block 3 21,053 90.0% 16,503 492 16,996 211 

Block 4 46,527 90.0% 36,473 1,088 37,560 466 

Block 5 & 7 41,331 90.0% 32,399 966 33,366 414 

Block 6 17,834 90.0% 13,980 417 14,397 179 

Block 101 13,633 80.0% 9,499 637 10,137 273 

Block 102 44,191 90.0% 34,641 1,033 35,675 443 

Block 103 3,112 80.0% 2,168 146 2,314 62 

Block 106 69,023 90.0% 54,107 1,614 55,721 692 

Block 107 7,751 90.0% 6,076 181 6,257 78 

Block 108 & 109 31,992 84.0% 23,407 1,197 24,603 513 

Sub-Total Private 359,120 88.5% 276,814 9,658 286,472 4,139 

Total Post-Development 434,496 79.8% 302,137 20,483 322,621 8,779 

 

The results summarized above indicate that there is an increase in total runoff volume and a deficit in 

infiltration volume from pre to post-development without accounting for LIDs in both the public and private 

areas. The SWM Plan provided herein is intended to mitigate or reduce the water balance deficit as 

outlined above. Runoff generated from upstream development is directed to the proposed Low Impact 

Development (LID) measures. The LIDs and their contributing drainage areas are shown on Drawing STM-

4 in Appendix D. 
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The proposed LID measures have been designed to capture and treat the full volume from the 90th 

Percentile Water quality event. As the naming suggests, the 90th percentile event corresponds to 90% of 

the total annual rainfall experienced. The theoretical total annual runoff capture for the LIDs equates to 

90% of the Impervious and Pervious Area Average Annual Runoff resulting in an additional 783.9 mm/year 

and 210.4 mm/year retention for the LIDs upstream catchment areas respectively. The proposed LIDs are 

exclusively located within future public owned lands and as such will only be used to reduce the public 

lands water balance deficit. Without consideration for the proposed LIDs the public portion of the 

development has a water balance deficit of 5,431 m3/year between pre and post development 

scenarios. The addition of infiltration-based LIDs has reduced this deficit to 1,999 m3/year by capturing 

and infiltrating an additional 3,432 m3/year. All available right-of-way infiltration-based LID locations have 

been exhausted.  

Private lands are required to implement LIDs within their site plans to mitigate the pre to post-development 

private land water balance deficit. As a general requirement the future site plans will be required to 

mitigate a unit water balance deficit of 1,218 m3/ha.yr. To mitigate the private land water balance deficit 

an additional 56m3/ha.yr will be required increasing the Future Site Plan unit water balance target to 

1,274m3/ha.yr. The following table outlines target water balance requirements per block. 

Table 23 – Target Water Balance Requirement by Block Number 

Block Number Block Area (ha) 
Target Water Balance Requirements 

(1,274 m3/ha.yr) 

1 1.47 1,869 

2 4.80 6,218 

3 2.11 2,682 

4 4.65 5,928 

5&7 4.13 5,266 

6 1.78 2,272 

101 1.36 1,737 

102 4.42 5,630 

103 0.31 396 

106 6.90 8,794 

107 0.78 987 

108 & 109 3.20 4,076 

Total Private Lands 35.91 ha 45,855 m3/yr 

The private lands unit water balance target will increase the total infiltration volume by an additional 

45,855 m3/year resulting in a total private lands infiltration volume of 49,994 m3/year. This is larger than 

the pre-development total infiltration volume of 47,979 m3/year resulting in a surplus of 2,015 m3/year. 

The private lands surplus water balance of 2,015 m3/year can be used to reduce the public lands water 

balance deficit of 1,999 m3/year resulting in a net surplus water balance of 16 m3/year. 

In summary, the proposed stormwater management plan has undertaken a best-efforts approach to 

mitigate the established pre- to post-development water balance targets.    
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5.8. Stormwater Conveyance 

This section summarizes the conveyance calculations for stormwater runoff from the minor and major 

storm events. The minor storm flow (≤10 Year event) will be conveyed via the proposed storm sewer system 

and the major storm flow (>10 Year event) will be conveyed via overland flow within the internal road right-

of-way and surface conveyance measures. 

5.8.1. Minor Storm System – Storm Sewers 

Stormwater runoff from minor storm events (≤10-year events) will be conveyed via a proposed storm sewer 

system. The sewers are sized using the Town of Caledon Rainfall Intensity Curves per Standard No. 103 and 

the Storm Design Sheet per Standard No. 104. A 3rd pipe storm sewer system is also proposed to convey 

runoff from rooftops within phase 2 developments. Per the MESP, the rooftop flow is to be attenuated to 

40 L/s/ha up to the 100-year storm event. For sizing the 3rd pipe storm sewer system, the peak flow is 

calculated based on this flow rate as opposed to using the Rational Method. The design sheets are 

provided in Appendix A. 

The subcatchment areas are illustrated on Drawing STM-3. The runoff coefficients used for the Rational 

Method sizing of the main storm sewer system are calculated assuming the maximum permitted cover in 

accordance with the Town of Caledon Zoning Bylaw and have limited rooftop peak flows to the permitted 

maximum rate 40L/s/ha. Please refer to Appendix A for the supporting design sheets. 

5.8.2. Major Storm System – Overland Flow 

Stormwater runoff from the major storm events (>10-year event) will be conveyed via overland flow within 

the internal road right-of-way. A hydraulic worksheet was analyzed using the Hydraflow Express software 

extension of AutoCAD Civil 3D. The typical cross-section from Standard No. 211 was analyzed at a segment 

of road downstream near SWMF1 where the slope of the road is 0.85%. The peak flow anticipated during 

the 100 year 4-hour Chicago Event was calculated using the rational method. Please refer to the 100 Year 

Storm Design Sheet provided in Appendix A. A peak flow of 3.352 m3/s was calculated for the storm sewer 

spanning STM10 to STM11. This peak flow includes rooftop and lot level controls of 40L/s/ha and 180L/s/ha 

for the upstream future site plans. Underground infrastructure within the ROW in this area has been 

designed to be able to convey 3.020 m3/s, this reduces the required major overland flow capacity to 

0.332 m3/s. Per the standard cross-section, the maximum depth within the right-of-way between the gutter 

grade and ROW limits is 0.261m assuming a minimum 2% boulevard slope (maximum flow capacity of 

1.112m3/s). The Hydraflow Express results demonstrate that the maximum depth of water during the 

governing 100 year storm is 0.1615 m, and is contained within the right-of-way. The Hydraflow Express 

results are provided in Appendix A. 
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5.9. Hydraulic Analysis 

This section summarizes the hydraulic analysis completed for the proposed EP channel and future Mayfield 

Road culvert. This exercise was completed to determine if the proposed pond outlet elevations are above 

the flood elevations computed for the channel, and to ensure that the Regional (Hazel) storm event peak 

flow can be conveyed to the existing Environmentally Protected Channel located southeast of the 

Mayfield Road – Maissoneuve Boulevard intersection without overtopping Mayfield Road or the proposed 

environmentally protected channel limits. 

A basic hydraulic model was set up using HEC-RAS software. The model utilizes four (4) cross-sections and 

a culvert and road profile representing the creek crossing at Mayfield Road. The cross-sections were 

extracted from CAD, using the proposed finished grades of the internal road and EP channel. The 100-

Year 6-hour AES and Hazel Regional events were modelled in the HEC-RAS simulation with flow rates of 

0.729 m3/s and 6.060 m3/s. These flow rates were extracted from the Post-Dev-PF OTTHYMO model 

(Scenario 1) and represent overall development peak flows discharging to the Mayfield Road crossing 

culvert. The model was run as a steady-state model, and the resulting flood elevations were used for the 

design of the pond outlets. The results are summarized in Table 24 below: 

Table 24 – Hydraulic Model Results 

Cross Section 

ID # 

100Yr 6Hr AES Event 

Flood Elevation (m) 

Hazel Flood 

Elevation (m) 
Description 

125 228.04 228.41 Further U/S 

77 226.35 227.18 Immediately U/S of Mayfield Rd 

47 225.84 226.30 Mayfield Rd 

14 225.82 226.37 Immediately D/S of Mayfield Rd 

0 225.70 226.15 Further D/S 

 

The pond overflow weirs for SWMF1 & SWMF2 are proposed above the flood elevation of 227.18 m. The 

model results also demonstrate that the peak flow from the Hazel storm does not overtop Mayfield Road 

(road low point elevation = 229.18 m).  

5.10. Erosion & Sediment Control 

During construction, the majority of the site’s natural features will be removed and the topsoil stripped 

within the proposed development area. The exposed surface will be susceptible to erosion, increasing the 

potential for sediment runoff. To minimize local and downstream impacts from erosion and sedimentation 

during construction, the following measures have been recommended: 
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• Excess earth and topsoil is to be stockpiled away from established drainage areas and/or 

removed from site. Stockpiles shall be seeded or covered with erosion control if left for periods of 

greater than 30 days; 

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

activities; 

• Temporary sediment fabric and stone filters should be installed on catchbasins until surface cover 

has been stabilized; 

• Temporary rock flow check dams should be installed within drainage cut-off swales; 

• A temporary construction access mud mat should be installed at the construction accesses to 

reduce the amount of materials that may be transported off site; 

• Temporary ESC basins are to be constructed, complete with a Hickenbottom outlet control 

structure and overflow weir. The basins’ purpose is to detain runoff long enough to allow the 

majority of soil particles to settle out of suspension; 

• Construction during drier months should be monitored for wind-borne transport of sediments. At 

the direction of the engineer, the contractor may be directed to water down exposed earth areas 

with an aqueous solution of calcium chloride; and, 

• All disturbed areas not under immediate construction for 30 days or not intended for building 

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

Refer to the Erosion and Sediment Plan Report submitted under separate cover for the location and details 

of the temporary devices. The design particulars will be provided within an updated Detailed Stormwater 

Management Report during the detailed design stage.  
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6. Conclusions 

This Preliminary Stormwater Management Report identifies the recommended stormwater management 

design for the development of the Tullamore Secondary Plan Area. This report, in conjunction with the 

preliminary civil engineering drawings and Functional Servicing Report, outlines the proposed infrastructure 

required to service the site for stormwater management quality control, quantity control, water balance, 

and erosion & sediment control. The relevant conclusions and recommendations are as follows: 

• Enhanced (Level 1) SWM Quality Control will be provided by the proposed extended detention 

wet ponds. 

• SWM Quantity Control will be provided by both the active storage component of the proposed 

wet ponds as well as rooftop storage measures on all proposed buildings. The post-development 

peak flows will be controlled to the allowable flow rates as determined by the TRCA’s Unit Flow 

Relationships for the Humber River Watershed. 

• The design of the proposed wet ponds will incorporate thermal mitigation measures defined by 

the Ministry of Natural Resources in order to diminish the impacts of development on the habitat 

of Redside Dace found in the receiving watercourse.  

• Water Balance for the site will be examined in further detail after additional geotechnical 

investigations have been completed to confirm soil types on site. A 3rd pipe system is proposed 

to collect stormwater runoff from rooftop areas and discharge directly to the tributary of Salt Creek. 

This system will assist with maintaining flow contributions to this watercourse, which has been 

identified as an ecologically important feature. 

• The designs in this report are consistent with the Town of Caledon’s Development Standards, 

Policies & Guidelines (January 2009), the MOE SWM Planning and Design Manual (March 2003), 

and the TRCA SWM Criteria (August 2012). 

• It is recommended that this report be accepted as demonstrating an acceptable preliminary 

stormwater management approach for the subject property. 

All of which is respectfully submitted, 

THE JONES CONSULTING GROUP LTD.
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Appendix A 

Stormwater Management Calculations & Design Charts 

 

• Post-Development OTTHYMO Catchment Inputs 

• SWMF1 Quality Design Notes & Stage-Storage-Discharge Table 

• SWMF2 Quality Design Notes & Stage-Storage-Discharge Table 

• SWMF1 & 2 Rooftop Area Stage-Storage-Discharge Table 

• SWMF1 & SWMF2 Post-Development Peak Flow Performance Summary 

• Conceptual LID Characteristics, Sizing and Drawdown Calculations 

• Preliminary Water Balance Calculations 

• 5 Year Storm Design Sheet Including Allowable Release Rates 

• Third Pipe Storm Drainage Design Sheet 

• 2 Year Storm Design Sheet SWMF Bypass 

• 100 Year Storm Design Sheet Including Allowable Release Rates 

• Hydraflow Express Results for ROW Conveyance of 100 Year Overland Flow 

• Hydraflow Express Results for ROW Maximum Conveyance Capacity 

  



 

Preliminary Stormwater Management Report, February 2025 B 

Draft Plan, Tullamore Secondary Plan Area, Town of Caledon, Regional Municipality of Peel 

CAL-13304 (70) 

 

Appendix B 

OTTHYMO & HEC-RAS Model Outputs  

 

• OTTHYMO Scenario 1 – Post-Dev-PF, No Attenuation 

o Post-Dev-PF, No Attenuation OTTHYMO Schematic 

o 90th Percentile (27mm 4-hour Chicago) Storm Distribution Detailed Output 

o 100-year 6-hour AES Storm Distribution Detailed Output 

o 100 Year 12-hour AES Storm Distribution Detailed Output 

o Hurricane Hazel Detailed Output 

o SWMF1, SWMF2 & AddHyd 40 Detailed Outputs 

• OTTHYMO Scenario 2 – Rooftop Controls Only 

o OTTHYMO Post-Development Schematic 

o 90th Percentile (27mm 4-hour Chicago) Storm Distribution Detailed Output 

o 100 Year 6-hour AES Storm Distribution Detailed Outputs 

o 100-year 12-hour AES Storm Distribution Detailed Output 

o Rooftop RouteReservoir 10 & 20 Detailed Outputs 

• Electronic OTTHYMO modelling files 

• HEC-RAS EP Channel Modelling 

o EP Channel Schematic 

o EP Channel Profile 

o EP Channel Cross Sections 

o EP Channel Culvert Outputs 

o EP Channel Culvert Only – Profile Output Table 

o EP Channel Four XS Culvert – Profile Output Table 

• Electronic HEC-RAS modelling files 
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Appendix C 

External Information 

 

• Excerpt from MESP by AGRA – Table 4.2 Pond Operational Characteristics 

• Excerpt from Soils Map of Peel County, Ontario, Soil Survey Report No. 18 

• Excerpts from Toronto Region Conservation Authority (TRCA) SWM Criteria 

o Humber River SWM Quantity Control Release Rates – Equation F for Sub-Basin 36 

o Figure C 10: Recharge Area Classification 

o TRCA Regulation Limits Map 2023 

o TRCA Flood Plain Mapping for Salt Creek  

• Excerpts from Town of Caledon Design Standards 

o Standard No. 103 – Rainfall Intensity Curves 

o Standard No. 104 – Storm Design Sheet 

o Standard No. 211 – 26.0m Industrial Collector – 14.5 Roadway (13.9m Pavement) 

• Excerpts from Town of Caledon Zoning By-Law 

o Zone Map 4 Schedule “A” 

o Schedule N Tullamore Land Use Area 

o Section 7 Commercial Zones, Pages 7-1 and 7-4 

o Section 8 Industrial Zones, Pages 8-1 and 8-2 

• Excerpt from Mayfield Road Widening Detailed Design 

• Preliminary Site Servicing Figure and Preliminary Grading Figure, WSP, dated July 22, 2021 

• MTO Design Charts H2-6A, 1.07, 1.08, 1.09 
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Appendix D 

Reduced Engineering Drawings 

 

• CP-1 Concept Plan 

• LU-1 Existing Land Use Plan 

• GEN-1 Existing Servicing Plan 

• GEN-1-A Existing Servicing Plan 

• GEN-2 General Servicing Plan 

• STM-1 Pre-Development Storm Drainage Plan  

• STM-2 Post-Development Storm Drainage Plan 

• STM-3 Post-Development Storm Sub-Catchment Drainage Plan 

• SAN-1 Sanitary Drainage Plan 

• LG-1 Grading Plan 

• ESC-1 Erosion and Sediment Control Plan 

• SWM-1 Conceptual LID Plan 

• PP-1 Street A (Davis Lane) Plan and Profile – STA. -0+018 to STA. 0+600 

• PP-2  Street A (Davis Lane) Plan and Profile – STA. 0+600 to STA. 1+280 

• PND-1 Storm Water Management Pond 1 & 2 Plan View 

• PND-2 Storm Water Management Pond 1 (West) 

• PND-3 Storm Water Management Pond 2 (East)  



Pre-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 101 Catchment Max El. 235.75 m

Hydrologic Soil Group C Catchment Min. El. 235.33 m

Catchment Flow Length 55 m

Wetland (ha)/CN 0.00 N/A N/A Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 0.8 %

Lawn (ha)/CN 0.00 N/A N/A Imperviousness 0.0%

Cultivated (ha)/CN 0.39 78.0 0.55

Gravel (ha)/CN 0.00 N/A N/A

Impervious Area(ha)/CN 0.00 N/A N/A

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.55

Area 0.39

Average CN 78 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 78 25YR Rational 'C' 0.61

Average Runoff 'C' 0.55 50YR Rational 'C' 0.66

100YR Rational 'C' 0.69

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 14.53 min

Input: Time of Concentration 0.24 hr

Wetland 16 mm Time to Peak 0.16 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 3.64 min

Calculated: Time of Concentration 0.06 hr

Total Average IA 7.00 mm Time to Peak 0.04 hr

Average Pervious IA 7.00 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 0.06 hr

Time to Peak 0.04 hr

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
0.0%

G:\Active\CAL-13304(Caledon-Tullamore Sec Plan)\50-Eng Design\Hydrology\OTTHYMO 2024-11-21\CAL-13304-Otthymo Input.xlsx Page 1



Pre-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.08 0

Lawn "A" 0 39 0 0.05 0

Cultivated "A" 0 55 0 0.22 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.25 0

Lawn "B" 0 61 0 0.11 0

Cultivated "B" 0 69 0 0.35 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 0 50 0 0.05 0

Woods "C" 0 70 0 0.35 0

Lawn "C" 0 74 0 0.17 0

Cultivated "C" 3868 78 301704 0.55 2127.4

Gravel "C" 0 89 0 0.60 0

Impervious "C" (Connected) 0 98 0 0.95 0

Impervious "C" (Dis-Connected) 0 98 0 0.95 0

Total Area "C" 3868

Weighted coefficients "C" 78 0.55

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.35 0

Lawn "D" 0 80 0 0.17 0

Cultivated "D" 0 83 0 0.55 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 3868 Weighted CN 78 Weighted "C" 0.550

Average Pervious Mannings= 0.55

Pre-Dev Catchment Area 101 - Part block 104
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Pre-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 102 Catchment Max El. 236.56 m

Hydrologic Soil Group C Catchment Min. El. 231.24 m

Catchment Flow Length 542 m

Wetland (ha)/CN 0.00 N/A N/A Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 1.0 %

Lawn (ha)/CN 0.00 N/A N/A Imperviousness 0.0%

Cultivated (ha)/CN 8.91 78.0 0.55

Gravel (ha)/CN 0.00 N/A N/A

Impervious Area(ha)/CN 0.00 N/A N/A

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.55

Area 8.91

Average CN 78 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 78 25YR Rational 'C' 0.61

Average Runoff 'C' 0.55 50YR Rational 'C' 0.66

100YR Rational 'C' 0.69

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 42.00 min

Input: Time of Concentration 0.70 hr

Wetland 16 mm Time to Peak 0.47 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 24.92 min

Calculated: Time of Concentration 0.42 hr

Total Average IA 7.00 mm Time to Peak 0.28 hr

Average Pervious IA 7.00 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 0.42 hr

Time to Peak 0.28 hr

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
0.0%
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Pre-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.08 0

Lawn "A" 0 39 0 0.05 0

Cultivated "A" 0 55 0 0.22 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.25 0

Lawn "B" 0 61 0 0.11 0

Cultivated "B" 0 69 0 0.35 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 0 50 0 0.05 0

Woods "C" 0 70 0 0.35 0

Lawn "C" 0 74 0 0.17 0

Cultivated "C" 89146 78 6953388 0.55 49030.3

Gravel "C" 0 89 0 0.60 0

Impervious "C" (Connected) 0 98 0 0.95 0

Impervious "C" (Dis-Connected) 0 98 0 0.95 0

Total Area "C" 89146

Weighted coefficients "C" 78 0.55

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.35 0

Lawn "D" 0 80 0 0.17 0

Cultivated "D" 0 83 0 0.55 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 89146 Weighted CN 78 Weighted "C" 0.550

Average Pervious Mannings= 0.55

Pre-Dev Catchment Area 102 - Part blocks 4, 5, 103, 104 & 105

G:\Active\CAL-13304(Caledon-Tullamore Sec Plan)\50-Eng Design\Hydrology\OTTHYMO 2024-11-21\CAL-13304-Otthymo Input.xlsx Page 4



Pre-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 103 Catchment Max El. 231.47 m

Hydrologic Soil Group C Catchment Min. El. 228.27 m

Catchment Flow Length 172 m

Wetland (ha)/CN 0.00 N/A N/A Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 1.9 %

Lawn (ha)/CN 0.00 N/A N/A Imperviousness 0.0%

Cultivated (ha)/CN 40.71 78.0 0.55

Gravel (ha)/CN 0.00 N/A N/A

Impervious Area(ha)/CN 0.00 N/A N/A

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.55

Area 40.71

Average CN 78 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 78 25YR Rational 'C' 0.61

Average Runoff 'C' 0.55 50YR Rational 'C' 0.66

100YR Rational 'C' 0.69

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 19.16 min

Input: Time of Concentration 0.32 hr

Wetland 16 mm Time to Peak 0.21 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 5.98 min

Calculated: Time of Concentration 0.10 hr

Total Average IA 7.00 mm Time to Peak 0.07 hr

Average Pervious IA 7.00 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 0.10 hr

Time to Peak 0.07 hr

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
0.0%
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Pre-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.08 0

Lawn "A" 0 39 0 0.05 0

Cultivated "A" 0 55 0 0.22 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.25 0

Lawn "B" 0 61 0 0.11 0

Cultivated "B" 0 69 0 0.35 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 0 50 0 0.05 0

Woods "C" 0 70 0 0.35 0

Lawn "C" 0 74 0 0.17 0

Cultivated "C" 407075 78 31751850 0.55 223891.3

Gravel "C" 0 89 0 0.60 0

Impervious "C" (Connected) 0 98 0 0.95 0

Impervious "C" (Dis-Connected) 0 98 0 0.95 0

Total Area "C" 407075

Weighted coefficients "C" 78 0.55

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.35 0

Lawn "D" 0 80 0 0.17 0

Cultivated "D" 0 83 0 0.55 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 407075 Weighted CN 78 Weighted "C" 0.550

Average Pervious Mannings= 0.55

Pre-Dev Catchment Area 103 - Part blocks 1 - 15, 101, 102, 104 - 115
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Pre-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 104 Catchment Max El. 231.47 m

Hydrologic Soil Group C Catchment Min. El. 228.27 m

Catchment Flow Length 172 m

Wetland (ha)/CN 0.00 N/A N/A Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 1.9 %

Lawn (ha)/CN 0.00 N/A N/A Imperviousness 0.0%

Cultivated (ha)/CN 2.27 78.0 0.55

Gravel (ha)/CN 0.00 N/A N/A

Impervious Area(ha)/CN 0.00 N/A N/A

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.55

Area 2.27

Average CN 78 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 78 25YR Rational 'C' 0.61

Average Runoff 'C' 0.55 50YR Rational 'C' 0.66

100YR Rational 'C' 0.69

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 19.16 min

Input: Time of Concentration 0.32 hr

Wetland 16 mm Time to Peak 0.21 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 7.98 min

Calculated: Time of Concentration 0.13 hr

Total Average IA 7.00 mm Time to Peak 0.09 hr

Average Pervious IA 7.00 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 0.13 hr

Time to Peak 0.09 hr

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
0.0%
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Pre-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.08 0

Lawn "A" 0 39 0 0.05 0

Cultivated "A" 0 55 0 0.22 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.25 0

Lawn "B" 0 61 0 0.11 0

Cultivated "B" 0 69 0 0.35 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 0 50 0 0.05 0

Woods "C" 0 70 0 0.35 0

Lawn "C" 0 74 0 0.17 0

Cultivated "C" 22687 78 1769586 0.55 12477.85

Gravel "C" 0 89 0 0.60 0

Impervious "C" (Connected) 0 98 0 0.95 0

Impervious "C" (Dis-Connected) 0 98 0 0.95 0

Total Area "C" 22687

Weighted coefficients "C" 78 0.55

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.35 0

Lawn "D" 0 80 0 0.17 0

Cultivated "D" 0 83 0 0.55 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 22687 Weighted CN 78 Weighted "C" 0.550

Average Pervious Mannings= 0.55

Pre-Dev Catchment Area 104 - Part blocks 106, 108 & 109
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Pre-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 105 Catchment Max El. 238.48 m

Hydrologic Soil Group C Catchment Min. El. 230.78 m

Catchment Flow Length 725 m

Wetland (ha)/CN 0.00 N/A N/A Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 1.1 %

Lawn (ha)/CN 0.77 74.0 0.17 Imperviousness 0.0%

Cultivated (ha)/CN 0.00 N/A N/A

Gravel (ha)/CN 0.05 89.0 0.60

Impervious Area(ha)/CN 0.00 N/A N/A

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.20

Area 0.83

Average CN 75 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 74 25YR Rational 'C' 0.22

Average Runoff 'C' 0.20 50YR Rational 'C' 0.24

100YR Rational 'C' 0.25

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 77.60 min

Input: Time of Concentration 1.29 hr

Wetland 16 mm Time to Peak 0.86 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 41.61 min

Calculated: Time of Concentration 0.69 hr

Total Average IA 4.80 mm Time to Peak 0.46 hr

Average Pervious IA 5.00 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 1.29 hr

Time to Peak 0.86 hr

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
0.0%
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Pre-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.08 0

Lawn "A" 0 39 0 0.05 0

Cultivated "A" 0 55 0 0.22 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.25 0

Lawn "B" 0 61 0 0.11 0

Cultivated "B" 0 69 0 0.35 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 0 50 0 0.05 0

Woods "C" 0 70 0 0.35 0

Lawn "C" 7732 74 572168 0.17 1314.44

Cultivated "C" 0 78 0 0.55 0

Gravel "C" 542 89 48238 0.60 325.2

Impervious "C" (Connected) 0 98 0 0.95 0

Impervious "C" (Dis-Connected) 0 98 0 0.95 0

Total Area "C" 8274

Weighted coefficients "C" 74.9826 0.198168

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.35 0

Lawn "D" 0 80 0 0.17 0

Cultivated "D" 0 83 0 0.55 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 8274 Weighted CN 74.9826 Weighted "C" 0.198

Average Pervious Mannings= 0.17

Pre-Dev Catchment Area 105 - Part block from 12203 Airport Road
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Post-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 200 Catchment Max El. Varies m

Hydrologic Soil Group C Catchment Min. El. Varies m

Catchment Flow Length 60 m

Wetland (ha)/CN 0.00 N/A N/A Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 1.0 %

Lawn (ha)/CN 0.00 N/A N/A Imperviousness 100.0%

Cultivated (ha)/CN 0.00 N/A N/A

Gravel (ha)/CN 0.00 N/A N/A

Impervious Area(ha)/CN 11.60 98.0 0.95

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.95

Area 11.60

Average CN 98 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 74 25YR Rational 'C' 1.00

Average Runoff 'C' 0.95 50YR Rational 'C' 1.00

100YR Rational 'C' 1.00

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 3.79 min

Input: Time of Concentration 0.06 hr

Wetland 16 mm Time to Peak 0.04 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 2.68 min

Calculated: Time of Concentration 0.04 hr

Total Average IA 2.00 mm Time to Peak 0.03 hr

Average Pervious IA 5.00 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 0.04 hr

Time to Peak 0.03 hr

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
0.0%
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Post-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.08 0

Lawn "A" 0 39 0 0.05 0

Cultivated "A" 0 55 0 0.22 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.25 0

Lawn "B" 0 61 0 0.11 0

Cultivated "B" 0 69 0 0.35 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 0 50 0 0.05 0

Woods "C" 0 70 0 0.35 0

Lawn "C" 0 74 0 0.17 0

Cultivated "C" 0 78 0 0.55 0

Gravel "C" 0 89 0 0.60 0

Impervious "C" (Connected) 0 98 0 0.95 0

Impervious "C" (Dis-Connected) 115961.1 98 11364188 0.95 110163

Total Area "C" 115961.1

Weighted coefficients "C" 98 0.95

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.35 0

Lawn "D" 0 80 0 0.17 0

Cultivated "D" 0 83 0 0.55 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 115961 Weighted CN 98 Weighted "C" 0.950

Average Pervious Mannings= #DIV/0!

Post-Development Catchment Area 200 - Rooftop Areas draining to SWMF1
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Post-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 201 Catchment Max El. Varies m

Hydrologic Soil Group C Catchment Min. El. Varies m

Catchment Flow Length 345 m

Wetland (ha)/CN 0.00 N/A N/A Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 0.5 %

Lawn (ha)/CN 0.47 74.0 0.17 Imperviousness 90.0%

Cultivated (ha)/CN 0.00 N/A N/A

Gravel (ha)/CN 0.00 N/A N/A

Impervious Area(ha)/CN 4.19 98.0 0.95

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.87

Area 4.65

Average CN 96 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 74 25YR Rational 'C' 0.96

Average Runoff 'C' 0.87 50YR Rational 'C' 1.00

100YR Rational 'C' 1.00

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 17.35 min

Input: Time of Concentration 0.29 hr

Wetland 16 mm Time to Peak 0.19 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 19.37 min

Calculated: Time of Concentration 0.32 hr

Total Average IA 2.30 mm Time to Peak 0.22 hr

Average Pervious IA 5.00 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 0.32 hr

Time to Peak 0.22 hr

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
40.0%
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Post-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.08 0

Lawn "A" 0 39 0 0.05 0

Cultivated "A" 0 55 0 0.22 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.25 0

Lawn "B" 0 61 0 0.11 0

Cultivated "B" 0 69 0 0.35 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 0 50 0 0.05 0

Woods "C" 0 70 0 0.35 0

Lawn "C" 4652.7 74 344299.8 0.17 790.959

Cultivated "C" 0 78 0 0.55 0

Gravel "C" 0 89 0 0.60 0

Impervious "C" (Connected) 18610.8 98 1823858 0.95 17680.26

Impervious "C" (Dis-Connected) 23264 98 2279823 0.95 22100.33

Total Area "C" 46527

Weighted coefficients "C" 95.6 0.872

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.35 0

Lawn "D" 0 80 0 0.17 0

Cultivated "D" 0 83 0 0.55 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 46527 Weighted CN 95.6 Weighted "C" 0.872

Average Pervious Mannings= 0.17

Post-Development Catchment Area 201 - Block 4
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Post-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 202 Catchment Max El. Varies m

Hydrologic Soil Group C Catchment Min. El. Varies m

Catchment Flow Length 345 m

Wetland (ha)/CN 0.00 N/A N/A Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 0.5 %

Lawn (ha)/CN 0.41 74.0 0.17 Imperviousness 90.0%

Cultivated (ha)/CN 0.00 N/A N/A

Gravel (ha)/CN 0.00 N/A N/A

Impervious Area(ha)/CN 3.72 98.0 0.95

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.87

Area 4.13

Average CN 96 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 74 25YR Rational 'C' 0.96

Average Runoff 'C' 0.87 50YR Rational 'C' 1.00

100YR Rational 'C' 1.00

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 17.35 min

Input: Time of Concentration 0.29 hr

Wetland 16 mm Time to Peak 0.19 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 19.60 min

Calculated: Time of Concentration 0.33 hr

Total Average IA 2.30 mm Time to Peak 0.22 hr

Average Pervious IA 5.00 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 0.33 hr

Time to Peak 0.22 hr

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
40.0%
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Post-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.08 0

Lawn "A" 0 39 0 0.05 0

Cultivated "A" 0 55 0 0.22 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.25 0

Lawn "B" 0 61 0 0.11 0

Cultivated "B" 0 69 0 0.35 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 0 50 0 0.05 0

Woods "C" 0 70 0 0.35 0

Lawn "C" 4133.1 74 305849.4 0.17 702.627

Cultivated "C" 0 78 0 0.55 0

Gravel "C" 0 89 0 0.60 0

Impervious "C" (Connected) 16532.4 98 1620175 0.95 15705.78

Impervious "C" (Dis-Connected) 20665.5 98 2025219 0.95 19632.23

Total Area "C" 41331

Weighted coefficients "C" 95.6 0.872

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.35 0

Lawn "D" 0 80 0 0.17 0

Cultivated "D" 0 83 0 0.55 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 41331 Weighted CN 95.6 Weighted "C" 0.872

Average Pervious Mannings= 0.17

Post-Development Catchment Area 202 - Block 5 & 7
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Post-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 203 Catchment Max El. Varies m

Hydrologic Soil Group C Catchment Min. El. Varies m

Catchment Flow Length 25 m

Wetland (ha)/CN 0.00 N/A N/A Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 2.0 %

Lawn (ha)/CN 0.45 74.0 0.17 Imperviousness 77.8%

Cultivated (ha)/CN 0.00 N/A N/A

Gravel (ha)/CN 0.00 N/A N/A

Impervious Area(ha)/CN 1.57 98.0 0.95

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.78

Area 2.02

Average CN 93 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 74 25YR Rational 'C' 0.85

Average Runoff 'C' 0.78 50YR Rational 'C' 0.93

100YR Rational 'C' 0.97

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 4.19 min

Input: Time of Concentration 0.07 hr

Wetland 16 mm Time to Peak 0.05 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 1.16 min

Calculated: Time of Concentration 0.02 hr

Total Average IA 2.67 mm Time to Peak 0.01 hr

Average Pervious IA 5.00 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 0.02 hr

Time to Peak 0.01 hr

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
77.8%

G:\Active\CAL-13304(Caledon-Tullamore Sec Plan)\50-Eng Design\Hydrology\OTTHYMO 2024-11-21\CAL-13304-Otthymo Input.xlsx Page 17



Post-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.08 0

Lawn "A" 0 39 0 0.05 0

Cultivated "A" 0 55 0 0.22 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.25 0

Lawn "B" 0 61 0 0.11 0

Cultivated "B" 0 69 0 0.35 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 0 50 0 0.05 0

Woods "C" 0 70 0 0.35 0

Lawn "C" 4489 74 332186 0.17 763.13

Cultivated "C" 0 78 0 0.55 0

Gravel "C" 0 89 0 0.60 0

Impervious "C" (Connected) 15729 98 1541442 0.95 14942.55

Impervious "C" (Dis-Connected) 0 98 0 0.95 0

Total Area "C" 20218

Weighted coefficients "C" 92.67128 0.776817

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.35 0

Lawn "D" 0 80 0 0.17 0

Cultivated "D" 0 83 0 0.55 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 20218 Weighted CN 92.67128 Weighted "C" 0.777

Average Pervious Mannings= 0.17

Post-Development Catchment Area 203 - From Mayfield Road
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Post-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 204 Catchment Max El. Varies m

Hydrologic Soil Group C Catchment Min. El. Varies m

Catchment Flow Length 84 m

Wetland (ha)/CN 0.00 N/A N/A Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 1.3 %

Lawn (ha)/CN 0.18 74.0 0.17 Imperviousness 90.0%

Cultivated (ha)/CN 0.00 N/A N/A

Gravel (ha)/CN 0.00 N/A N/A

Impervious Area(ha)/CN 1.61 98.0 0.95

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.87

Area 1.78

Average CN 96 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 74 25YR Rational 'C' 0.96

Average Runoff 'C' 0.87 50YR Rational 'C' 1.00

100YR Rational 'C' 1.00

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 6.25 min

Input: Time of Concentration 0.10 hr

Wetland 16 mm Time to Peak 0.07 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 4.29 min

Calculated: Time of Concentration 0.07 hr

Total Average IA 2.30 mm Time to Peak 0.05 hr

Average Pervious IA 5.00 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 0.07 hr

Time to Peak 0.05 hr

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
40.0%
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Post-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.08 0

Lawn "A" 0 39 0 0.05 0

Cultivated "A" 0 55 0 0.22 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.25 0

Lawn "B" 0 61 0 0.11 0

Cultivated "B" 0 69 0 0.35 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 0 50 0 0.05 0

Woods "C" 0 70 0 0.35 0

Lawn "C" 1783.4 74 131971.6 0.17 303.178

Cultivated "C" 0 78 0 0.55 0

Gravel "C" 0 89 0 0.60 0

Impervious "C" (Connected) 7133.6 98 699092.8 0.95 6776.92

Impervious "C" (Dis-Connected) 8917 98 873866 0.95 8471.15

Total Area "C" 17834

Weighted coefficients "C" 95.6 0.872

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.35 0

Lawn "D" 0 80 0 0.17 0

Cultivated "D" 0 83 0 0.55 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 17834 Weighted CN 95.6 Weighted "C" 0.872

Average Pervious Mannings= 0.17

Post-Development Catchment Area 204 - Block 6
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Post-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 205 Catchment Max El. Varies m

Hydrologic Soil Group C Catchment Min. El. Varies m

Catchment Flow Length 125 m

Wetland (ha)/CN 0.00 N/A N/A Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 1.0 %

Lawn (ha)/CN 0.27 74.0 0.17 Imperviousness 80.0%

Cultivated (ha)/CN 0.00 N/A N/A

Gravel (ha)/CN 0.00 N/A N/A

Impervious Area(ha)/CN 1.09 98.0 0.95

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.79

Area 1.36

Average CN 93 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 74 25YR Rational 'C' 0.87

Average Runoff 'C' 0.79 50YR Rational 'C' 0.95

100YR Rational 'C' 0.99

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 11.15 min

Input: Time of Concentration 0.19 hr

Wetland 16 mm Time to Peak 0.12 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 6.91 min

Calculated: Time of Concentration 0.12 hr

Total Average IA 2.60 mm Time to Peak 0.08 hr

Average Pervious IA 5.00 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 0.12 hr

Time to Peak 0.08 hr

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
50.0%
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Post-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.08 0

Lawn "A" 0 39 0 0.05 0

Cultivated "A" 0 55 0 0.22 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.25 0

Lawn "B" 0 61 0 0.11 0

Cultivated "B" 0 69 0 0.35 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 0 50 0 0.05 0

Woods "C" 0 70 0 0.35 0

Lawn "C" 2726.6 74 201768.4 0.17 463.522

Cultivated "C" 0 78 0 0.55 0

Gravel "C" 0 89 0 0.60 0

Impervious "C" (Connected) 6816.5 98 668017 0.95 6475.675

Impervious "C" (Dis-Connected) 4089.9 98 400810.2 0.95 3885.405

Total Area "C" 13633

Weighted coefficients "C" 93.2 0.794

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.35 0

Lawn "D" 0 80 0 0.17 0

Cultivated "D" 0 83 0 0.55 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 13633 Weighted CN 93.2 Weighted "C" 0.794

Average Pervious Mannings= 0.17

Post-Development Catchment Area 205 -Block 101

G:\Active\CAL-13304(Caledon-Tullamore Sec Plan)\50-Eng Design\Hydrology\OTTHYMO 2024-11-21\CAL-13304-Otthymo Input.xlsx Page 22



Post-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 206 Catchment Max El. Varies m

Hydrologic Soil Group C Catchment Min. El. Varies m

Catchment Flow Length 98 m

Wetland (ha)/CN 0.00 N/A N/A Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 1.0 %

Lawn (ha)/CN 0.28 74.0 0.17 Imperviousness 80.0%

Cultivated (ha)/CN 0.00 N/A N/A

Gravel (ha)/CN 0.00 N/A N/A

Impervious Area(ha)/CN 1.12 98.0 0.95

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.79

Area 1.40

Average CN 93 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 74 25YR Rational 'C' 0.87

Average Runoff 'C' 0.79 50YR Rational 'C' 0.95

100YR Rational 'C' 0.99

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 9.88 min

Input: Time of Concentration 0.16 hr

Wetland 16 mm Time to Peak 0.11 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 5.40 min

Calculated: Time of Concentration 0.09 hr

Total Average IA 2.60 mm Time to Peak 0.06 hr

Average Pervious IA 5.00 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 0.09 hr

Time to Peak 0.06 hr

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
50.0%
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Post-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.08 0

Lawn "A" 0 39 0 0.05 0

Cultivated "A" 0 55 0 0.22 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.25 0

Lawn "B" 0 61 0 0.11 0

Cultivated "B" 0 69 0 0.35 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 0 50 0 0.05 0

Woods "C" 0 70 0 0.35 0

Lawn "C" 2797.6 74 207022.4 0.17 475.592

Cultivated "C" 0 78 0 0.55 0

Gravel "C" 0 89 0 0.60 0

Impervious "C" (Connected) 6994 98 685412 0.95 6644.3

Impervious "C" (Dis-Connected) 4196.4 98 411247.2 0.95 3986.58

Total Area "C" 13988

Weighted coefficients "C" 93.2 0.794

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.35 0

Lawn "D" 0 80 0 0.17 0

Cultivated "D" 0 83 0 0.55 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 13988 Weighted CN 93.2 Weighted "C" 0.794

Average Pervious Mannings= 0.17

Post-Development Catchment Area 206 - Block 1 Internal
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Post-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 207 Catchment Max El. 237.15 m

Hydrologic Soil Group C Catchment Min. El. 233.32 m

Catchment Flow Length 407 m

Wetland (ha)/CN 0.00 N/A N/A Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 0.9% %

Lawn (ha)/CN 0.48 74.0 0.17 Imperviousness 89.3%

Cultivated (ha)/CN 0.00 N/A N/A

Gravel (ha)/CN 0.00 N/A N/A

Impervious Area(ha)/CN 3.97 98.0 0.95

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.87

Area 4.45

Average CN 95 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 74 25YR Rational 'C' 0.95

Average Runoff 'C' 0.87 50YR Rational 'C' 1.00

100YR Rational 'C' 1.00

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 71.58 min

Input: Time of Concentration 1.19 hr

Wetland 16 mm Time to Peak 0.80 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 50.81 min

Calculated: Time of Concentration 0.85 hr

Total Average IA 2.32 mm Time to Peak 0.56 hr

Average Pervious IA 5.00 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 0.85 hr

Time to Peak 0.56 hr

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
40.7%

G:\Active\CAL-13304(Caledon-Tullamore Sec Plan)\50-Eng Design\Hydrology\OTTHYMO 2024-11-21\CAL-13304-Otthymo Input.xlsx Page 25



Post-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.08 0

Lawn "A" 0 39 0 0.05 0

Cultivated "A" 0 55 0 0.22 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.25 0

Lawn "B" 0 61 0 0.11 0

Cultivated "B" 0 69 0 0.35 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 0 50 0 0.05 0

Woods "C" 0 70 0 0.35 0

Lawn "C" 4754.4 74 351825.6 0.17 808.248

Cultivated "C" 0 78 0 0.55 0

Gravel "C" 0 89 0 0.60 0

Impervious "C" (Connected) 18095.4 98 1773349 0.95 17190.63

Impervious "C" (Dis-Connected) 21620.2 98 2118780 0.95 20539.19

Total Area "C" 44470

Weighted coefficients "C" 95.4341 0.866608

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.35 0

Lawn "D" 0 80 0 0.17 0

Cultivated "D" 0 83 0 0.55 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 44470 Weighted CN 95.4341 Weighted "C" 0.867

Average Pervious Mannings= 0.17

Post-Development Catchment Area 207 - Block 2 Internal
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Post-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 208 Catchment Max El. Varies m

Hydrologic Soil Group C Catchment Min. El. Varies m

Catchment Flow Length 200 m

Wetland (ha)/CN 0.00 N/A N/A Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 1.0 %

Lawn (ha)/CN 0.20 74.0 0.17 Imperviousness 90.0%

Cultivated (ha)/CN 0.00 N/A N/A

Gravel (ha)/CN 0.00 N/A N/A

Impervious Area(ha)/CN 1.84 98.0 0.95

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.87

Area 2.05

Average CN 96 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 74 25YR Rational 'C' 0.96

Average Runoff 'C' 0.87 50YR Rational 'C' 1.00

100YR Rational 'C' 1.00

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 10.51 min

Input: Time of Concentration 0.18 hr

Wetland 16 mm Time to Peak 0.12 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 10.61 min

Calculated: Time of Concentration 0.18 hr

Total Average IA 2.30 mm Time to Peak 0.12 hr

Average Pervious IA 5.00 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 0.18 hr

Time to Peak 0.12 hr

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
40.0%
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Post-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.08 0

Lawn "A" 0 39 0 0.05 0

Cultivated "A" 0 55 0 0.22 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.25 0

Lawn "B" 0 61 0 0.11 0

Cultivated "B" 0 69 0 0.35 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 0 50 0 0.05 0

Woods "C" 0 70 0 0.35 0

Lawn "C" 2049.6 74 151670.4 0.17 348.432

Cultivated "C" 0 78 0 0.55 0

Gravel "C" 0 89 0 0.60 0

Impervious "C" (Connected) 8198.4 98 803443.2 0.95 7788.48

Impervious "C" (Dis-Connected) 10248 98 1004304 0.95 9735.6

Total Area "C" 20496

Weighted coefficients "C" 95.6 0.872

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.35 0

Lawn "D" 0 80 0 0.17 0

Cultivated "D" 0 83 0 0.55 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 20496 Weighted CN 95.6 Weighted "C" 0.872

Average Pervious Mannings= 0.17

Post-Development Catchment Area 208 - Block 3 Internal
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Post-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 209 Catchment Max El. Varies m

Hydrologic Soil Group C Catchment Min. El. Varies m

Catchment Flow Length 390 m

Wetland (ha)/CN 0.00 N/A N/A Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 1.0 %

Lawn (ha)/CN 0.45 74.0 0.17 Imperviousness 89.9%

Cultivated (ha)/CN 0.00 N/A N/A

Gravel (ha)/CN 0.00 N/A N/A

Impervious Area(ha)/CN 3.97 98.0 0.95

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.87

Area 4.42

Average CN 96 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 74 25YR Rational 'C' 0.96

Average Runoff 'C' 0.87 50YR Rational 'C' 1.00

100YR Rational 'C' 1.00

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 14.72 min

Input: Time of Concentration 0.25 hr

Wetland 16 mm Time to Peak 0.16 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 19.16 min

Calculated: Time of Concentration 0.32 hr

Total Average IA 2.30 mm Time to Peak 0.21 hr

Average Pervious IA 5.00 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 0.32 hr

Time to Peak 0.21 hr

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
40.1%
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Post-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.08 0

Lawn "A" 0 39 0 0.05 0

Cultivated "A" 0 55 0 0.22 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.25 0

Lawn "B" 0 61 0 0.11 0

Cultivated "B" 0 69 0 0.35 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 0 50 0 0.05 0

Woods "C" 0 70 0 0.35 0

Lawn "C" 4452 74 329448 0.17 756.84

Cultivated "C" 0 78 0 0.55 0

Gravel "C" 0 89 0 0.60 0

Impervious "C" (Connected) 17707.5 98 1735335 0.95 16822.13

Impervious "C" (Dis-Connected) 22025.5 98 2158499 0.95 20924.23

Total Area "C" 44185

Weighted coefficients "C" 95.5818 0.871409

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.35 0

Lawn "D" 0 80 0 0.17 0

Cultivated "D" 0 83 0 0.55 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 44185 Weighted CN 95.5818 Weighted "C" 0.871

Average Pervious Mannings= 0.17

Post-Development Catchment Area 209 - Block 102
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Post-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 210 Catchment Max El. Varies m

Hydrologic Soil Group C Catchment Min. El. Varies m

Catchment Flow Length 65 m

Wetland (ha)/CN 0.00 N/A N/A Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 1.0 %

Lawn (ha)/CN 0.06 74.0 0.17 Imperviousness 80.0%

Cultivated (ha)/CN 0.00 N/A N/A

Gravel (ha)/CN 0.00 N/A N/A

Impervious Area(ha)/CN 0.25 98.0 0.95

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.79

Area 0.31

Average CN 93 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 74 25YR Rational 'C' 0.87

Average Runoff 'C' 0.79 50YR Rational 'C' 0.95

100YR Rational 'C' 0.99

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 8.04 min

Input: Time of Concentration 0.13 hr

Wetland 16 mm Time to Peak 0.09 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 4.16 min

Calculated: Time of Concentration 0.07 hr

Total Average IA 2.60 mm Time to Peak 0.05 hr

Average Pervious IA 5.00 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 0.07 hr

Time to Peak 0.05 hr

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
50.0%
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Post-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.08 0

Lawn "A" 0 39 0 0.05 0

Cultivated "A" 0 55 0 0.22 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.25 0

Lawn "B" 0 61 0 0.11 0

Cultivated "B" 0 69 0 0.35 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 0 50 0 0.05 0

Woods "C" 0 70 0 0.35 0

Lawn "C" 623.4 74 46131.6 0.17 105.978

Cultivated "C" 0 78 0 0.55 0

Gravel "C" 0 89 0 0.60 0

Impervious "C" (Connected) 1558.5 98 152733 0.95 1480.575

Impervious "C" (Dis-Connected) 935.1 98 91639.8 0.95 888.345

Total Area "C" 3117

Weighted coefficients "C" 93.2 0.794

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.35 0

Lawn "D" 0 80 0 0.17 0

Cultivated "D" 0 83 0 0.55 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 3117 Weighted CN 93.2 Weighted "C" 0.794

Average Pervious Mannings= 0.17

Post-Development Catchment Area 210 - Block 103
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Post-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 211 Catchment Max El. 237.02 m

Hydrologic Soil Group C Catchment Min. El. 229.26 m

Catchment Flow Length 872 m

Wetland (ha)/CN 0.00 N/A N/A Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 0.9 %

Lawn (ha)/CN 0.62 74.0 0.17 Imperviousness 76.6%

Cultivated (ha)/CN 0.00 N/A N/A

Gravel (ha)/CN 0.00 N/A N/A

Impervious Area(ha)/CN 2.03 98.0 0.95

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.77

Area 2.65

Average CN 92 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 74 25YR Rational 'C' 0.84

Average Runoff 'C' 0.77 50YR Rational 'C' 0.92

100YR Rational 'C' 0.96

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 33.25 min

Input: Time of Concentration 0.55 hr

Wetland 16 mm Time to Peak 0.37 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 46.15 min

Calculated: Time of Concentration 0.77 hr

Total Average IA 2.70 mm Time to Peak 0.51 hr

Average Pervious IA 5.00 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 0.77 hr

Time to Peak 0.51 hr

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
76.6%
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Post-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.08 0

Lawn "A" 0 39 0 0.05 0

Cultivated "A" 0 55 0 0.22 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.25 0

Lawn "B" 0 61 0 0.11 0

Cultivated "B" 0 69 0 0.35 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 0 50 0 0.05 0

Woods "C" 0 70 0 0.35 0

Lawn "C" 6198 74 458652 0.17 1053.66

Cultivated "C" 0 78 0 0.55 0

Gravel "C" 0 89 0 0.60 0

Impervious "C" (Connected) 20320 98 1991360 0.95 19304

Impervious "C" (Dis-Connected) 0 98 0 0.95 0

Total Area "C" 26518

Weighted coefficients "C" 92.39053 0.767692

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.35 0

Lawn "D" 0 80 0 0.17 0

Cultivated "D" 0 83 0 0.55 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 26518 Weighted CN 92.39053 Weighted "C" 0.768

Average Pervious Mannings= 0.17

Street A (Davis Lane)

Post-Development Catchment Area 211 - Blocks 8, 9, 10, 11, 12, 111, 112, 113 
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Post-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 212 Catchment Max El. Varies m

Hydrologic Soil Group C Catchment Min. El. Varies m

Catchment Flow Length 45 m

Wetland (ha)/CN 0.93 50.0 0.05 Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 20.0 %

Lawn (ha)/CN 0.96 74.0 0.35 Imperviousness 11.2%

Cultivated (ha)/CN 0.00 N/A N/A

Gravel (ha)/CN 0.00 N/A N/A

Impervious Area(ha)/CN 0.24 98.0 0.95

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.29

Area 2.13

Average CN 66 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 62 25YR Rational 'C' 0.32

Average Runoff 'C' 0.29 50YR Rational 'C' 0.34

100YR Rational 'C' 0.36

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 6.62 min

Input: Time of Concentration 0.11 hr

Wetland 16 mm Time to Peak 0.07 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 1.31 min

Calculated: Time of Concentration 0.02 hr

Total Average IA 9.45 mm Time to Peak 0.01 hr

Average Pervious IA 10.39 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 0.11 hr

Time to Peak 0.07 hr

Directly Connected 

Imperviousness
11.2%

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'
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Post-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.18 0

Lawn "A" 0 39 0 0.15 0

Cultivated "A" 0 55 0 0.40 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.35 0

Lawn "B" 0 61 0 0.25 0

Cultivated "B" 0 69 0 0.65 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 9261 50 463050 0.05 463.05

Woods "C" 0 70 0 0.52 0

Lawn "C" 9639 74 713286 0.35 3373.65

Cultivated "C" 0 78 0 0.70 0

Gravel "C" 0 89 0 0.60 0

Impervious "C" (Connected) 2388 98 234024 0.95 2268.6

Impervious "C" (Dis-Connected) 0 98 0 0.95 0

Total Area "C" 21288

Weighted coefficients "C" 66.25141 0.286795

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.52 0

Lawn "D" 0 80 0 0.35 0

Cultivated "D" 0 83 0 0.70 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 21288 Weighted CN 66.25141 Weighted "C" 0.287

Average Pervious Mannings= 0.20

Post-Development Catchment Area 212 - Block  13, 14 & 15 (SWM Pond 1)
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Post-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 300 Catchment Max El. Varies m

Hydrologic Soil Group C Catchment Min. El. Varies m

Catchment Flow Length 60 m

Wetland (ha)/CN 0.00 N/A N/A Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 1.0 %

Lawn (ha)/CN 0.00 N/A N/A Imperviousness 100.0%

Cultivated (ha)/CN 0.00 N/A N/A

Gravel (ha)/CN 0.00 N/A N/A

Impervious Area(ha)/CN 5.44 98.0 0.95

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.95

Area 5.44

Average CN 98 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 74 25YR Rational 'C' 1.00

Average Runoff 'C' 0.95 50YR Rational 'C' 1.00

100YR Rational 'C' 1.00

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 3.79 min

Input: Time of Concentration 0.06 hr

Wetland 16 mm Time to Peak 0.04 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 2.89 min

Calculated: Time of Concentration 0.05 hr

Total Average IA 2.00 mm Time to Peak 0.03 hr

Average Pervious IA 5.00 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 0.05 hr

Time to Peak 0.03 hr

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
0.0%
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Post-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.08 0

Lawn "A" 0 39 0 0.05 0

Cultivated "A" 0 55 0 0.22 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.25 0

Lawn "B" 0 61 0 0.11 0

Cultivated "B" 0 69 0 0.35 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 0 50 0 0.05 0

Woods "C" 0 70 0 0.35 0

Lawn "C" 0 74 0 0.17 0

Cultivated "C" 0 78 0 0.55 0

Gravel "C" 0 89 0 0.60 0

Impervious "C" (Connected) 0 98 0 0.95 0

Impervious "C" (Dis-Connected) 54384 98 5329632 0.95 51664.8

Total Area "C" 54384

Weighted coefficients "C" 98 0.95

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.35 0

Lawn "D" 0 80 0 0.17 0

Cultivated "D" 0 83 0 0.55 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 54384 Weighted CN 98 Weighted "C" 0.950

Average Pervious Mannings= #DIV/0!

Post-Development Catchment Area 300 - Rooftop Areas draining to SWMF1
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Post-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 301 Catchment Max El. Varies m

Hydrologic Soil Group C Catchment Min. El. Varies m

Catchment Flow Length 250 m

Wetland (ha)/CN 0.00 N/A N/A Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 1.0 %

Lawn (ha)/CN 0.69 74.0 0.17 Imperviousness 90.0%

Cultivated (ha)/CN 0.00 N/A N/A

Gravel (ha)/CN 0.00 N/A N/A

Impervious Area(ha)/CN 6.21 98.0 0.95

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.87

Area 6.90

Average CN 96 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 74 25YR Rational 'C' 0.96

Average Runoff 'C' 0.87 50YR Rational 'C' 1.00

100YR Rational 'C' 1.00

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 11.75 min

Input: Time of Concentration 0.20 hr

Wetland 16 mm Time to Peak 0.13 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 11.75 min

Calculated: Time of Concentration 0.20 hr

Total Average IA 2.30 mm Time to Peak 0.13 hr

Average Pervious IA 5.00 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 0.20 hr

Time to Peak 0.13 hr

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
40.0%

G:\Active\CAL-13304(Caledon-Tullamore Sec Plan)\50-Eng Design\Hydrology\OTTHYMO 2024-11-21\CAL-13304-Otthymo Input.xlsx Page 39



Post-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.08 0

Lawn "A" 0 39 0 0.05 0

Cultivated "A" 0 55 0 0.22 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.25 0

Lawn "B" 0 61 0 0.11 0

Cultivated "B" 0 69 0 0.35 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 0 50 0 0.05 0

Woods "C" 0 70 0 0.35 0

Lawn "C" 6902.9 74 510814.6 0.17 1173.493

Cultivated "C" 0 78 0 0.55 0

Gravel "C" 0 89 0 0.60 0

Impervious "C" (Connected) 27611.6 98 2705937 0.95 26231.02

Impervious "C" (Dis-Connected) 34514.5 98 3382421 0.95 32788.78

Total Area "C" 69029

Weighted coefficients "C" 95.6 0.872

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.35 0

Lawn "D" 0 80 0 0.17 0

Cultivated "D" 0 83 0 0.55 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 69029 Weighted CN 95.6 Weighted "C" 0.872

Average Pervious Mannings= 0.17

Post-Dev Catchment Area 301- Block 106
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Post-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 302 Catchment Max El. Varies m

Hydrologic Soil Group C Catchment Min. El. Varies m

Catchment Flow Length 120 m

Wetland (ha)/CN 0.00 N/A N/A Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 1.0 %

Lawn (ha)/CN 0.32 74.0 0.17 Imperviousness 90.0%

Cultivated (ha)/CN 0.00 N/A N/A

Gravel (ha)/CN 0.00 N/A N/A

Impervious Area(ha)/CN 2.88 98.0 0.95

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.87

Area 3.20

Average CN 96 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 74 25YR Rational 'C' 0.96

Average Runoff 'C' 0.87 50YR Rational 'C' 1.00

100YR Rational 'C' 1.00

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 8.14 min

Input: Time of Concentration 0.14 hr

Wetland 16 mm Time to Peak 0.09 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 6.09 min

Calculated: Time of Concentration 0.10 hr

Total Average IA 2.30 mm Time to Peak 0.07 hr

Average Pervious IA 5.00 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 0.10 hr

Time to Peak 0.07 hr

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
40.0%
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Post-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.08 0

Lawn "A" 0 39 0 0.05 0

Cultivated "A" 0 55 0 0.22 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.25 0

Lawn "B" 0 61 0 0.11 0

Cultivated "B" 0 69 0 0.35 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 0 50 0 0.05 0

Woods "C" 0 70 0 0.35 0

Lawn "C" 3199.2 74 236740.8 0.17 543.864

Cultivated "C" 0 78 0 0.55 0

Gravel "C" 0 89 0 0.60 0

Impervious "C" (Connected) 12796.8 98 1254086 0.95 12156.96

Impervious "C" (Dis-Connected) 15996 98 1567608 0.95 15196.2

Total Area "C" 31992

Weighted coefficients "C" 95.6 0.872

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.35 0

Lawn "D" 0 80 0 0.17 0

Cultivated "D" 0 83 0 0.55 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 31992 Weighted CN 95.6 Weighted "C" 0.872

Average Pervious Mannings= 0.17

Post-Dev Catchment Area 302 - Blocks 108 & 109
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Post-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 303 Catchment Max El. 230.14 m

Hydrologic Soil Group C Catchment Min. El. 229.00 m

Catchment Flow Length 54 m

Wetland (ha)/CN 0.00 N/A N/A Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 2.1 %

Lawn (ha)/CN 0.08 74.0 0.22 Imperviousness 90.0%

Cultivated (ha)/CN 0.00 N/A N/A

Gravel (ha)/CN 0.00 N/A N/A

Impervious Area(ha)/CN 0.70 98.0 0.95

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.88

Area 0.77

Average CN 96 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 74 25YR Rational 'C' 0.96

Average Runoff 'C' 0.88 50YR Rational 'C' 1.00

100YR Rational 'C' 1.00

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 4.17 min

Input: Time of Concentration 0.07 hr

Wetland 16 mm Time to Peak 0.05 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 2.72 min

Calculated: Time of Concentration 0.05 hr

Total Average IA 2.30 mm Time to Peak 0.03 hr

Average Pervious IA 5.00 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 0.05 hr

Time to Peak 0.03 hr

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
40.0%
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Post-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.08 0

Lawn "A" 0 39 0 0.10 0

Cultivated "A" 0 55 0 0.22 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.25 0

Lawn "B" 0 61 0 0.16 0

Cultivated "B" 0 69 0 0.35 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 0 50 0 0.05 0

Woods "C" 0 70 0 0.35 0

Lawn "C" 774.7 74 57327.8 0.22 170.434

Cultivated "C" 0 78 0 0.55 0

Gravel "C" 0 89 0 0.60 0

Impervious "C" (Connected) 3098.8 98 303682.4 0.95 2943.86

Impervious "C" (Dis-Connected) 3873.5 98 379603 0.95 3679.825

Total Area "C" 7747

Weighted coefficients "C" 95.6 0.877

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.35 0

Lawn "D" 0 80 0 0.22 0

Cultivated "D" 0 83 0 0.55 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 7747 Weighted CN 95.6 Weighted "C" 0.877

Average Pervious Mannings= 0.22

Post-Dev Catchment Area 303 - Block 107
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Post-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 304 Catchment Max El. Varies m

Hydrologic Soil Group C Catchment Min. El. Varies m

Catchment Flow Length 60 m

Wetland (ha)/CN 0.00 N/A N/A Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 1.0 %

Lawn (ha)/CN 0.17 74.0 0.17 Imperviousness 66.3%

Cultivated (ha)/CN 0.00 N/A N/A

Gravel (ha)/CN 0.00 N/A N/A

Impervious Area(ha)/CN 0.34 98.0 0.95

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.69

Area 0.52

Average CN 90 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 74 25YR Rational 'C' 0.76

Average Runoff 'C' 0.69 50YR Rational 'C' 0.82

100YR Rational 'C' 0.86

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 10.42 min

Input: Time of Concentration 0.17 hr

Wetland 16 mm Time to Peak 0.12 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 3.65 min

Calculated: Time of Concentration 0.06 hr

Total Average IA 3.01 mm Time to Peak 0.04 hr

Average Pervious IA 5.00 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 0.06 hr

Time to Peak 0.04 hr

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
66.3%
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Post-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.08 0

Lawn "A" 0 39 0 0.05 0

Cultivated "A" 0 55 0 0.22 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.25 0

Lawn "B" 0 61 0 0.11 0

Cultivated "B" 0 69 0 0.35 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 0 50 0 0.05 0

Woods "C" 0 70 0 0.35 0

Lawn "C" 1747 74 129278 0.17 296.99

Cultivated "C" 0 78 0 0.55 0

Gravel "C" 0 89 0 0.60 0

Impervious "C" (Connected) 3444 98 337512 0.95 3271.8

Impervious "C" (Dis-Connected) 0 98 0 0.95 0

Total Area "C" 5191

Weighted coefficients "C" 89.92294 0.687496

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.35 0

Lawn "D" 0 80 0 0.17 0

Cultivated "D" 0 83 0 0.55 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 5191 Weighted CN 89.92294 Weighted "C" 0.687

Average Pervious Mannings= 0.17

Post-Dev Catchment Area 304 - Block 114
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Post-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 305 Catchment Max El. Varies m

Hydrologic Soil Group C Catchment Min. El. Varies m

Catchment Flow Length 30 m

Wetland (ha)/CN 0.46 50.0 0.05 Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 20.0 %

Lawn (ha)/CN 0.50 74.0 0.35 Imperviousness 15.4%

Cultivated (ha)/CN 0.00 N/A N/A

Gravel (ha)/CN 0.00 N/A N/A

Impervious Area(ha)/CN 0.17 98.0 0.95

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.32

Area 1.13

Average CN 68 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 63 25YR Rational 'C' 0.35

Average Runoff 'C' 0.32 50YR Rational 'C' 0.39

100YR Rational 'C' 0.40

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 5.18 min

Input: Time of Concentration 0.09 hr

Wetland 16 mm Time to Peak 0.06 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 0.93 min

Calculated: Time of Concentration 0.02 hr

Total Average IA 8.99 mm Time to Peak 0.01 hr

Average Pervious IA 10.26 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 0.09 hr

Time to Peak 0.06 hr

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
15.4%
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Post-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.18 0

Lawn "A" 0 39 0 0.15 0

Cultivated "A" 0 55 0 0.40 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.35 0

Lawn "B" 0 61 0 0.25 0

Cultivated "B" 0 69 0 0.65 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 4581 50 229050 0.05 229.05

Woods "C" 0 70 0 0.52 0

Lawn "C" 5008 74 370592 0.35 1752.8

Cultivated "C" 0 78 0 0.70 0

Gravel "C" 0 89 0 0.60 0

Impervious "C" (Connected) 1740 98 170520 0.95 1653

Impervious "C" (Dis-Connected) 0 98 0 0.95 0

Total Area "C" 11329

Weighted coefficients "C" 67.98146 0.320845

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.52 0

Lawn "D" 0 80 0 0.35 0

Cultivated "D" 0 83 0 0.70 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 11329 Weighted CN 67.98146 Weighted "C" 0.321

Average Pervious Mannings= 0.21

Post-Dev Catchment Area 305 - Block 115
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Post-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 400 Catchment Max El. 238.48 m

Hydrologic Soil Group C Catchment Min. El. 230.78 m

Catchment Flow Length 725 m

Wetland (ha)/CN 0.00 N/A N/A Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 1.1 %

Lawn (ha)/CN 1.25 74.0 0.17 Imperviousness 0.0%

Cultivated (ha)/CN 0.00 N/A N/A

Gravel (ha)/CN 0.05 89.0 0.60

Impervious Area(ha)/CN 0.00 N/A N/A

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.19

Area 1.30

Average CN 75 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 74 25YR Rational 'C' 0.21

Average Runoff 'C' 0.19 50YR Rational 'C' 0.23

100YR Rational 'C' 0.23

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 78.48 min

Input: Time of Concentration 1.31 hr

Wetland 16 mm Time to Peak 0.87 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 39.77 min

Calculated: Time of Concentration 0.66 hr

Total Average IA 4.87 mm Time to Peak 0.44 hr

Average Pervious IA 5.00 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 1.31 hr

Time to Peak 0.87 hr

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
0.0%
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Post-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.08 0

Lawn "A" 0 39 0 0.05 0

Cultivated "A" 0 55 0 0.22 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.25 0

Lawn "B" 0 61 0 0.11 0

Cultivated "B" 0 69 0 0.35 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 0 50 0 0.05 0

Woods "C" 0 70 0 0.35 0

Lawn "C" 12455 74 921670 0.17 2117.35

Cultivated "C" 0 78 0 0.55 0

Gravel "C" 542 89 48238 0.60 325.2

Impervious "C" (Connected) 0 98 0 0.95 0

Impervious "C" (Dis-Connected) 0 98 0 0.95 0

Total Area "C" 12997

Weighted coefficients "C" 74.62553 0.187932

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.35 0

Lawn "D" 0 80 0 0.17 0

Cultivated "D" 0 83 0 0.55 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 12997 Weighted CN 74.62553 Weighted "C" 0.188

Average Pervious Mannings= 0.17

Post-Dev Catchment Area 401 - Part Blocks 1, 2 & 3, Part block from 12203 Airport Road
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Post-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 401 Catchment Max El. Varies m

Hydrologic Soil Group C Catchment Min. El. Varies m

Catchment Flow Length 62 m

Wetland (ha)/CN 0.00 N/A N/A Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 3.0 %

Lawn (ha)/CN 0.06 74.0 0.22 Imperviousness 72.7%

Cultivated (ha)/CN 0.00 N/A N/A

Gravel (ha)/CN 0.00 N/A N/A

Impervious Area(ha)/CN 0.16 98.0 0.95

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.75

Area 0.22

Average CN 91 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 74 25YR Rational 'C' 0.83

Average Runoff 'C' 0.75 50YR Rational 'C' 0.90

100YR Rational 'C' 0.94

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 6.24 min

Input: Time of Concentration 0.10 hr

Wetland 16 mm Time to Peak 0.07 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 3.30 min

Calculated: Time of Concentration 0.06 hr

Total Average IA 2.82 mm Time to Peak 0.04 hr

Average Pervious IA 5.00 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 0.06 hr

Time to Peak 0.04 hr

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
72.7%
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Post-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.08 0

Lawn "A" 0 39 0 0.10 0

Cultivated "A" 0 55 0 0.22 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.25 0

Lawn "B" 0 61 0 0.16 0

Cultivated "B" 0 69 0 0.35 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 0 50 0 0.05 0

Woods "C" 0 70 0 0.35 0

Lawn "C" 601 74 44474 0.22 132.22

Cultivated "C" 0 78 0 0.55 0

Gravel "C" 0 89 0 0.60 0

Impervious "C" (Connected) 1600 98 156800 0.95 1520

Impervious "C" (Dis-Connected) 0 98 0 0.95 0

Total Area "C" 2201

Weighted coefficients "C" 91.44662 0.750668

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.35 0

Lawn "D" 0 80 0 0.22 0

Cultivated "D" 0 83 0 0.55 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 2201 Weighted CN 91.44662 Weighted "C" 0.751

Average Pervious Mannings= 0.22

Post-Dev Catchment Area 402 - Davis Lane uncontrolled
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Post-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 402 Catchment Max El. Varies m

Hydrologic Soil Group C Catchment Min. El. Varies m

Catchment Flow Length 25 m

Wetland (ha)/CN 0.00 N/A N/A Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 3.0 %

Lawn (ha)/CN 0.06 74.0 0.22 Imperviousness 73.5%

Cultivated (ha)/CN 0.00 N/A N/A

Gravel (ha)/CN 0.00 N/A N/A

Impervious Area(ha)/CN 0.15 98.0 0.95

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.76

Area 0.21

Average CN 92 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 74 25YR Rational 'C' 0.83

Average Runoff 'C' 0.76 50YR Rational 'C' 0.91

100YR Rational 'C' 0.95

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 3.89 min

Input: Time of Concentration 0.06 hr

Wetland 16 mm Time to Peak 0.04 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 1.34 min

Calculated: Time of Concentration 0.02 hr

Total Average IA 2.79 mm Time to Peak 0.01 hr

Average Pervious IA 5.00 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 0.02 hr

Time to Peak 0.01 hr

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
73.5%
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Post-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.08 0

Lawn "A" 0 39 0 0.10 0

Cultivated "A" 0 55 0 0.22 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.25 0

Lawn "B" 0 61 0 0.16 0

Cultivated "B" 0 69 0 0.35 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 0 50 0 0.05 0

Woods "C" 0 70 0 0.35 0

Lawn "C" 553 74 40922 0.22 121.66

Cultivated "C" 0 78 0 0.55 0

Gravel "C" 0 89 0 0.60 0

Impervious "C" (Connected) 1536 98 150528 0.95 1459.2

Impervious "C" (Dis-Connected) 0 98 0 0.95 0

Total Area "C" 2089

Weighted coefficients "C" 91.64672 0.756754

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.35 0

Lawn "D" 0 80 0 0.22 0

Cultivated "D" 0 83 0 0.55 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 2089 Weighted CN 91.64672 Weighted "C" 0.757

Average Pervious Mannings= 0.22

Post-Dev Catchment Area 403 - Mayfield Rd Street A Intersection
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Post-Development Catchment Area

Weighted Curve Number Calculator Time of Concentration Calculator

Input: Input:

Catchment ID 403 Catchment Max El. Varies m

Hydrologic Soil Group C Catchment Min. El. Varies m

Catchment Flow Length 253 m

Wetland (ha)/CN 0.00 N/A N/A Calculated:

Woods (ha)/CN 0.00 N/A N/A Catchment Ave. Slope 1.0 %

Lawn (ha)/CN 0.89 74.0 0.17 Imperviousness 0.0%

Cultivated (ha)/CN 0.00 N/A N/A

Gravel (ha)/CN 0.00 N/A N/A

Impervious Area(ha)/CN 0.00 N/A N/A

Calculated: RATIONAL COEFFICIENT

Calculated: 5YR Rational 'C' 0.17

Area 0.89

Average CN 74 Calculated: MTO DRAINAGE MANUAL

Average Pervious CN 74 25YR Rational 'C' 0.19

Average Runoff 'C' 0.17 50YR Rational 'C' 0.20

100YR Rational 'C' 0.21

Initial Abstraction Calculator Calculated: AIRPORT METHOD (Runoff Coef <0.4)

Time of Concentration 48.22 min

Input: Time of Concentration 0.80 hr

Wetland 16 mm Time to Peak 0.54 hr

Woods 10 mm

Pasture/Lawns 5 mm Tc=3.26*(1.1-C)*L
0.5

*S
-0.33

Cultivated 7 mm

Impervious Areas 2 mm Calculated: BRANSBY-WILLIAMS METHOD (Runoff Coef >=0.4)

Time of Concentration 14.60 min

Calculated: Time of Concentration 0.24 hr

Total Average IA 5.00 mm Time to Peak 0.16 hr

Average Pervious IA 5.00 mm

Tc=0.057*L*S
-0.2

*A
-0.1

Use:

Time of Concentration 0.80 hr

Time to Peak 0.54 hr

 

*Curve Numbers, Runoff Coefficients and Initial Abstraction numbers were determined based on 

the MTO drainage management manual (1997). Weighted Curve Numbers and Weighted Rational 

Coefficients are determined from the weighted average of the area and Curve Number or Rational 

Coefficient in a given soil type, i.e. Type A, B, C or D.

Soil Texture Chinguacousy Clay Loam
Weighted 

Curve Number

Weighted 

Runoff 'C'

Directly Connected 

Imperviousness
0.0%
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Post-Development Catchment Area

Areas CN CN*A Rational "C" C*A

Wetlands "A" 0 50 0 0.05 0

Woods "A" 0 25 0 0.08 0

Lawn "A" 0 39 0 0.05 0

Cultivated "A" 0 55 0 0.22 0

Gravel "A" 0 76 0 0.40 0

Impervious "A" (Connected) 0 98 0 0.95 0

Impervious "A" (Dis-Connected) 0 98 0 0.95 0

Total Area "A" 0

Weighted coefficients "A" 0 0

Wetlands "B" 0 50 0 0.05 0

Woods "B" 0 55 0 0.25 0

Lawn "B" 0 61 0 0.11 0

Cultivated "B" 0 69 0 0.35 0

Gravel "B" 0 85 0 0.50 0

Impervious "B" (Connected) 0 98 0 0.95 0

Impervious "B" (Dis-Connected) 0 98 0 0.95 0

Total Area "B" 0

Weighted coefficients "B" 0 0

Wetlands "C" 0 50 0 0.05 0

Woods "C" 0 70 0 0.35 0

Lawn "C" 8863 74 655862 0.17 1506.71

Cultivated "C" 0 78 0 0.55 0

Gravel "C" 0 89 0 0.60 0

Impervious "C" (Connected) 0 98 0 0.95 0

Impervious "C" (Dis-Connected) 0 98 0 0.95 0

Total Area "C" 8863

Weighted coefficients "C" 74 0.17

Wetlands "D" 0 50 0 0.05 0

Woods "D" 0 77 0 0.35 0

Lawn "D" 0 80 0 0.17 0

Cultivated "D" 0 83 0 0.55 0

Gravel "D" 0 91 0 0.60 0

Impervious "D" (Connected) 0 98 0 0.95 0

Impervious "D" (Dis-Connected) 0 98 0 0.95 0

Total Area "D" 0

Weighted coefficients "D" 0 0

Totals: 8863 Weighted CN 74 Weighted "C" 0.170

Average Pervious Mannings= 0.17

Post-Dev Catchment Area 404 - EP Channel
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CLIENT: Tullamore Land Owners DATE: Dec. 2024

PROJECT: Tullamore Secondary Plan Area DESIGN: MG

FILE: CAL-13304 (50) CHECKED: JP

Area (ha) TIMP(%)

Total Catchment Area 31.36 81.6%

Post Development Drainage Area 31.36 81.6%

    Permanent Pool and Extended Detention Volumes:

Drainage Area 31.36 ha

Imperviousness 81.6%

Wet Pond

Imperviousness

0% m
3
/ha 

35% 140 m
3
/ha 

55% 190 m
3
/ha 

70% 225 m
3
/ha 

85% 250 m
3
/ha 

100% m
3
/ha 

Excerpt - MOE Table 3.2, March 2003

    Volumetric Criteria: Source & Notes:

Total Water Quality Volumetric Criteria 244.4 m
3
/ha 

Extended Detention Volumetric Criteria 40.0 m
3
/ha MOE Section 3.3.2

Permanent Pool Volumetric Criteria 204.4 m
3
/ha MOE Section 3.3.2

    SWMF Volume Requirements: Based on Eqn. 4.11 MOE SWM Planning and Design Manual

Total Water Quality Volume (WQV) Required 7665 m
3

Extended Detention Storage Volume Required 1254 m
3
/s Intercept of Regression, C3 9485.1

Permanent Pool Storage Volume Required 6410 m
3

Slope of Regression, C2 4299.0

Extended Detention Volume Provided 6478 m
3

Orifice Area 0.0269 m
2

Permanent Pool Storage Volume Provided 15686 m
3

Invert Secondary Orifice Elevation 227.60 m

Total Water Quality Volume Provided 22163 m
3

Depth over Primary Orifice Centroid (WQV WL) 0.507 m

Modeled 90% - 27mm 4hr CHI Water Quality 5285 m
3 Drawdown Time - Ultimate Ponding Level 196,696 Sec

54.6 Hours

    SWMF Drawdown Requirements: 27mm Event Elevation 227.50 m

Minimum Drawdown Time, MOE Table 4.6 24 Hours Depth over Orifice (WQV WL) 0.405 m

Drawdown Time - 27mm Event Ponding Level 173,285 Sec

    SWMF Forebay Requirements: 48.1 Hours

North Forebay Width Provided 20 m

North Forebay Length Provided 40 m Forebay Calculations:

North Forebay Depth Provided 1.50 m Maximum Forebay Permanent Pool Area 3056 m²

North Forebay Length : Width Ratio Provided 2.00 :1 Total Permanent Pool Area Provided 9261 m²

North Forebay Area Provided 787 m² Max. Percentage of total Permanent Pool Area 33 %

Minimum North Forebay Length, MOE Table 4.6 20.8 m

Provided North Forebay Deep Zone Bottom Width 3.8 m MOE Equation 4.5 - Forebay Settling Length

North Forebay Inlet Pipe Size 1500 mm Dist = SQRT((r*Qp)/Vs)

North Forebay Inlet Pipe Slope 1.00 % North Forebay Length Required Dist 17.8 m

South Forebay Width Provided 20 m North Length-to-width ratio of forebay r 2.0 :1

South Forebay Length Provided 40 m QP from the pond during design quality storm Qp 0.047 m
3
/s

South Forebay Depth Provided 1.50 m Settling velocity Vs 0.0003 m/s

South Forebay Length : Width Ratio Provided 2.00 :1 South Forebay Length Required Dist 17.8 m

South Forebay Area Provided 763 m² South Length-to-width ratio of forebay r 2.0 :1

Minimum South Forebay Length, MOE Table 4.6 17.8 m Settling velocity Vs 0.0003 m/s

Provided South Forebay Deep Zone Bottom Width 3.8 m

South Forebay Inlet Pipe Size 1200 mm MOE Equation 4.6 - Dispersion Length

South Forebay Inlet Pipe Slope 1.00 % Dist = (8*Q)/(d*Vf)

Minimum Forebay Depth, MOE Table 4.6 1.00 m North Forebay Length of dispersion Dist 20.8 m

Maximum Forebay Area, MOE Table 4.6 33 % of total North Forebay 10-year Inlet Flowrate Q 1.945 m
3
/s

Minimum Forebay L : W, MOE Table 4.6 2.00 :1 Depth of the permanent pool in the forebay d 1.50 m

Preferred Forebay L : W, MOE Table 4.6 3.00 :1 Desired velocity in the forebay Vf 0.50 m/s

South Forebay Length of dispersion Dist 11.5 m

South Forebay 10-year Inlet flowrate Q 1.076 m
3
/s

Depth of the permanent pool in the forebay d 1.50 m

Desired velocity in the forebay Vf 0.50 m/s

Conducted linear interpolation from MOE Table 3.2 for Enhanced Protection level wet 

pond.

Storm Water Management Facility 1

SWMF1 Quality Design Notes

Storage Vol.

Hydraulic Detention Time

y = 4299x + 9485.1

R² = 0.9545
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CLIENT: Tullamore Land Owners DATE: Dec. 2024

PROJECT: Tullamore Secondary Plan Area DESIGN: MG

FILE: CAL-13304 (50) CHECKED: JP

Storm Water Management Facility 1

SWMF1 Quality Design Notes

    Design Criteria Check: MOE Equation 4.7 - Minimum Forebay Deep Zone Bottom Width

Is Max. Required WQV Met? YES Width = Dist/8

Is Min. Required Drawdown Time Met? YES North Forebay Minimum Length Dist 20.8 m

Is Required North Forebay Length Provided? YES North Forebay Minimum Width Width 2.59 m

Is Minimum North Forebay Depth Provided? YES South Forebay Minimum Length Dist 17.8 m

Is Maximum North Forebay Area Provided? YES South Forebay Minimum Width Width 2.22 m

Is Minimum North Forebay L : W Ratio Provided? YES

Is Preferred North Forebay L : W Ratio Provided? NO Additional Notes:

Is Minimum North Forebay Base Width Provided? YES

Is Required South Forebay Length Provided? YES

Is Minimum South Forebay Depth Provided? YES

Is Maximum South Forebay Area Provided? YES

Is Minimum South Forebay L : W Ratio Provided? YES

Is Preferred South Forebay L : W Ratio Provided? NO

Is Minimum South Forebay Base Width Provided? YES

Modeled 27mm 4hr CHI Water Quality Event Volume calculated from SWMF1

OTTHYMO Detail Output. Area (ha) multiplied by inflow runoff volume (mm) and

converted to m
3
.
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CLIENT: Tullamore Land Owners DATE: Dec. 2024

PROJECT: Tullamore Secondary Plan Area DESIGN: MG

FILE: CAL-13304 (50) CHECKED: JP

Extended Detention Orifice Tertiary Orifice Weir 1 Details - Rectangular Section

RADIUS 0.093 m RADIUS 0.000 m Invert Elevation 228.70 m

Outlet Diameter 185.0 mm Outlet Dia mm Length 12.00 m

Invert Elevation 227.00 m Invert Elevation m Coefficient 1.705 (Broad-Crested)

No. of Orifice 1 No. of Orifice

Secondary Outlet Weir 1 Details - Triangular Section

RADIUS 0.250 m Bottom of Pond 224.00 m Invert Elevation 228.70 m

Outlet Diameter 500.0 mm Top of Pond 229.30 m Sideslope 10 H:1V

Invert Elevation 227.60 m Coefficient 1.2 (MTO DC 2.46)

No. of Orifice 1

Minimum Provided Elevation

6410 m
3

15686 m
3

227.00 m

5285 m
3

6478 m
3

227.60 m

m² m
3

m
3

m m
3
/s m

3
/s m

3
/s m

3
/s m

3
/s m

3
/s m

3
/s m

3122 0 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.00 Bottom of Wet Cell 224.00m

3174 157 0 0.05 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.05

3226 317 0 0.10 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.10

3278 480 0 0.15 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.15

3330 645 0 0.20 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.20

3383 813 0 0.25 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.25

3436 984 0 0.30 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.30

3490 1,157 0 0.35 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.35

3544 1,333 0 0.40 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.40

3598 1,511 0 0.45 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.45

3652 1,692 0 0.50 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.50

3707 1,876 0 0.55 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.55

3762 2,063 0 0.60 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.60

3817 2,252 0 0.65 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.65

3873 2,445 0 0.70 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.70

3929 2,640 0 0.75 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.75

3985 2,838 0 0.80 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.80

4042 3,038 0 0.85 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.85

4099 3,242 0 0.90 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.90

4156 3,448 0 0.95 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.95

4213 3,657 0 1.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.00

4271 3,870 0 1.05 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.05

4330 4,085 0 1.10 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.10

4388 4,303 0 1.15 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.15

4447 4,523 0 1.20 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.20

4506 4,747 0 1.25 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.25

4566 4,974 0 1.30 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.30

4625 5,204 0 1.35 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.35

4685 5,437 0 1.40 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.40

4746 5,672 0 1.45 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.45

4989 5,911 0 1.50 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.50 Bottom of Forebays 225.50m

5073 6,163 0 1.55 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.55

5156 6,418 0 1.60 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.60

5242 6,678 0 1.65 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.65

5328 6,943 0 1.70 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.70

5414 7,211 0 1.75 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.75

5503 7,484 0 1.80 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.80

5591 7,761 0 1.85 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.85

5681 8,043 0 1.90 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.90

5772 8,330 0 1.95 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.95

5863 8,620 0 2.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.00

5956 8,916 0 2.05 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.05

6048 9,216 0 2.10 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.10

6142 9,521 0 2.15 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.15

6238 9,830 0 2.20 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.20

6334 10,145 0 2.25 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.25

6431 10,464 0 2.30 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.30

6529 10,788 0 2.35 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.35

6627 11,117 0 2.40 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.40

6752 11,451 0 2.45 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.45

6878 11,792 0 2.50 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.50

7005 12,139 0 2.55 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.55

7133 12,492 0 2.60 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.60

7263 12,852 0 2.65 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.65

7396 13,219 0 2.70 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.70

7663 13,595 0 2.75 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.75

7935 13,985 0 2.80 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.80

8214 14,389 0 2.85 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.85

8498 14,807 0 2.90 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.90

8787 15,239 0 2.95 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.95 Permanent Pool Elev. 227.00m

9261 15,686 0 3.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 227.00 Primary Orifice 227.00m

9548 16,156 470 3.05 0.002 0.000 0.000 0.000 0.000 0.000 0.002 227.05

9837 16,640 955 3.10 0.006 0.000 0.000 0.000 0.000 0.000 0.006 227.10

10129 17,140 1,454 3.15 0.018 0.000 0.000 0.000 0.000 0.000 0.018 227.15

10423 17,653 1,968 3.20 0.025 0.000 0.000 0.000 0.000 0.000 0.025 227.20

10720 18,182 2,496 3.25 0.030 0.000 0.000 0.000 0.000 0.000 0.030 227.25

11019 18,725 3,040 3.30 0.034 0.000 0.000 0.000 0.000 0.000 0.034 227.30

11272 19,283 3,597 3.35 0.038 0.000 0.000 0.000 0.000 0.000 0.038 227.35

11372 19,849 4,163 3.40 0.042 0.000 0.000 0.000 0.000 0.000 0.042 227.40

11472 20,420 4,734 3.45 0.045 0.000 0.000 0.000 0.000 0.000 0.045 227.45

SWMF General Details

TOTAL STORAGE

ACTIVE 

DETENTION 

STORAGE

WATER 

DEPTH

EXT. DET. ORIFICE 

FLOW

Total Permanent Pool Volume:

Storm Water Management Facility 1

Hydraulic Calculation Sheet: Stage-Storage-Discharge

Extended Detention Volume:

TRAPEZOIDAL WEIR WITH 10H:1V SIDESLOPES

ELEVATION
SECONDARY 

ORIFICE FLOW

TERTIARY ORIFICE 

FLOW
POND AREA

TOTAL 

OUTFLOW
TRIANGULAR 

SECTION

RECTANGULAR 

SECTION
TOTAL WEIR FLOW
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CLIENT: Tullamore Land Owners DATE: Dec. 2024

PROJECT: Tullamore Secondary Plan Area DESIGN: MG

FILE: CAL-13304 (50) CHECKED: JP

Extended Detention Orifice Tertiary Orifice Weir 1 Details - Rectangular Section

RADIUS 0.093 m RADIUS 0.000 m Invert Elevation 228.70 m

Outlet Diameter 185.0 mm Outlet Dia mm Length 12.00 m

Invert Elevation 227.00 m Invert Elevation m Coefficient 1.705 (Broad-Crested)

No. of Orifice 1 No. of Orifice

Secondary Outlet Weir 1 Details - Triangular Section

RADIUS 0.250 m Bottom of Pond 224.00 m Invert Elevation 228.70 m

Outlet Diameter 500.0 mm Top of Pond 229.30 m Sideslope 10 H:1V

Invert Elevation 227.60 m Coefficient 1.2 (MTO DC 2.46)

No. of Orifice 1

Minimum Provided Elevation

6410 m
3

15686 m
3

227.00 m

5285 m
3

6478 m
3

227.60 m

m² m
3

m
3

m m
3
/s m

3
/s m

3
/s m

3
/s m

3
/s m

3
/s m

3
/s m

SWMF General Details

TOTAL STORAGE

ACTIVE 

DETENTION 

STORAGE

WATER 

DEPTH

EXT. DET. ORIFICE 

FLOW

Total Permanent Pool Volume:

Storm Water Management Facility 1

Hydraulic Calculation Sheet: Stage-Storage-Discharge

Extended Detention Volume:

TRAPEZOIDAL WEIR WITH 10H:1V SIDESLOPES

ELEVATION
SECONDARY 

ORIFICE FLOW

TERTIARY ORIFICE 

FLOW
POND AREA

TOTAL 

OUTFLOW
TRIANGULAR 

SECTION

RECTANGULAR 

SECTION
TOTAL WEIR FLOW

11572 20,996 5,310 3.50 0.048 0.000 0.000 0.000 0.000 0.000 0.048 227.50 27mm 4Hr CHI 227.50m

11673 21,577 5,892 3.55 0.051 0.000 0.000 0.000 0.000 0.000 0.051 227.55

11774 22,163 6,478 3.60 0.053 0.000 0.000 0.000 0.000 0.000 0.053 227.60 Secondary Orifice 227.60m

11856 22,754 7,068 3.65 0.056 0.022 0.000 0.000 0.000 0.000 0.078 227.65

11937 23,349 7,663 3.70 0.058 0.024 0.000 0.000 0.000 0.000 0.082 227.70

12019 23,948 8,262 3.75 0.061 0.029 0.000 0.000 0.000 0.000 0.090 227.75 2 Year 12Hr AES 227.75m

12101 24,551 8,865 3.80 0.063 0.038 0.000 0.000 0.000 0.000 0.101 227.80

12183 25,158 9,472 3.85 0.065 0.052 0.000 0.000 0.000 0.000 0.117 227.85

12266 25,769 10,084 3.90 0.067 0.122 0.000 0.000 0.000 0.000 0.190 227.90

12349 26,384 10,699 3.95 0.069 0.173 0.000 0.000 0.000 0.000 0.243 227.95 5 Year 12Hr AES 227.93m

12432 27,004 11,318 4.00 0.071 0.212 0.000 0.000 0.000 0.000 0.284 228.00

12515 27,628 11,942 4.05 0.073 0.245 0.000 0.000 0.000 0.000 0.318 228.05 10 Year 12Hr AES 228.04m

12598 28,255 12,570 4.10 0.075 0.274 0.000 0.000 0.000 0.000 0.349 228.10

12682 28,887 13,202 4.15 0.077 0.300 0.000 0.000 0.000 0.000 0.377 228.15

12766 29,524 13,838 4.20 0.079 0.324 0.000 0.000 0.000 0.000 0.403 228.20 25 Year 12Hr AES 228.19m

12850 30,164 14,479 4.25 0.081 0.346 0.000 0.000 0.000 0.000 0.427 228.25

12935 30,809 15,123 4.30 0.082 0.367 0.000 0.000 0.000 0.000 0.450 228.30 50 Year 12Hr AES 228.30m

13020 31,458 15,772 4.35 0.084 0.387 0.000 0.000 0.000 0.000 0.471 228.35

13105 32,111 16,425 4.40 0.086 0.406 0.000 0.000 0.000 0.000 0.492 228.40

13190 32,768 17,083 4.45 0.087 0.424 0.000 0.000 0.000 0.000 0.512 228.45 100 Year 6Hr AES 228.43m

13276 33,430 17,744 4.50 0.089 0.442 0.000 0.000 0.000 0.000 0.530 228.50

13361 34,096 18,410 4.55 0.091 0.458 0.000 0.000 0.000 0.000 0.549 228.55

13447 34,766 19,080 4.60 0.092 0.474 0.000 0.000 0.000 0.000 0.566 228.60

13534 35,440 19,755 4.65 0.094 0.490 0.000 0.000 0.000 0.000 0.583 228.65

13620 36,119 20,434 4.70 0.095 0.505 0.000 0.000 0.000 0.000 0.600 228.70 Emergency Overflow 228.70m

13707 36,802 21,117 4.75 0.097 0.520 0.000 0.007 0.229 0.235 0.852 228.75

13794 37,490 21,804 4.80 0.098 0.534 0.000 0.038 0.647 0.685 1.317 228.80

13881 38,182 22,496 4.85 0.099 0.548 0.000 0.105 1.189 1.293 1.940 228.85

13969 38,878 23,192 4.90 0.101 0.561 0.000 0.215 1.830 2.045 2.707 228.90

14057 39,579 23,893 4.95 0.102 0.574 0.000 0.375 2.558 2.933 3.609 228.95 Hazel 228.97m

14145 40,284 24,598 5.00 0.104 0.587 0.000 0.592 3.362 3.953 4.644 229.00 Freeboard 229.00m

14233 40,993 25,308 5.05 0.105 0.600 0.000 0.870 4.237 5.106 5.811 229.05

14321 41,707 26,021 5.10 0.106 0.612 0.000 1.214 5.176 6.390 7.109 229.10

14410 42,425 26,740 5.15 0.108 0.624 0.000 1.630 6.176 7.806 8.538 229.15

14499 43,148 27,462 5.20 0.109 0.636 0.000 2.121 7.234 9.355 10.100 229.20

15634 43,901 28,216 5.25 0.110 0.648 0.000 2.692 8.345 11.038 11.796 229.25

16807 44,712 29,027 5.30 0.111 0.659 0.000 3.346 9.509 12.855 13.626 229.30 Top of SWMF 229.30m

Orifice Outflow equation is for orifice flow given by: Q=0.63A(2gH)
0.5  

Where ponding elevation is above orifice centroid

Q=1.65{[(πD²/4)([2cos¯¹{[(D/2)-H]/[D/2]}{180/π}]/360)-([{D/2}-H][DH-H²]^[1/2])/H]}H^(1.5)

Where ponding elevation is at or below orifice centroid

Flow over the top of the weir is given by weir flow Q=1.705LH
1.5

Where the weir is rectangular in shape
Q=1.2*tan(angle/2)*H

2.5
Where the weir is triangular in shape

Where: Q=flow m
3
/s

H=head m

Orifice head measured from water depth to orifice centroid (where ponding elevation is above orifice centroid).

Orifice head measured from water depth to orifice invert (where ponding elevation is at or below orifice centroid).

H = Weir head = depth from weir crest to water level

D=orifice diameter m

L=weir length m

g=9.81 m/s
2

A=Area of orifice opening m
2

Shaded rows were entered into PCSWMM pond rating curve.
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CLIENT: Tullamore Land Owners DATE: Dec. 2024

PROJECT: Tullamore Secondary Plan Area DESIGN: MG

FILE: CAL-13304 (50) CHECKED: JP

Area (ha) TIMP(%)

Total Catchment Area 12.53 82.3%

Post Development Drainage Area 12.53 82.3%

    Permanent Pool and Extended Detention Volumes:

Drainage Area 12.53 ha

Imperviousness 82.3%

Wet Pond

Imperviousness

0% m
3
/ha 

35% 140 m
3
/ha 

55% 190 m
3
/ha 

70% 225 m
3
/ha 

85% 250 m
3
/ha 

100% m
3
/ha 

Excerpt - MOE Table 3.2, March 2003

    Volumetric Criteria: Source & Notes:

Total Water Quality Volumetric Criteria 245.5 m
3
/ha 

Extended Detention Volumetric Criteria 40.0 m
3
/ha MOE Section 3.3.2

Permanent Pool Volumetric Criteria 205.5 m
3
/ha MOE Section 3.3.2

    SWMF Volume Requirements: Based on Eqn. 4.11 MOE SWM Planning and Design Manual

Total Water Quality Volume (WQV) Required 3075 m
3

Extended Detention Storage Volume Required 501 m
3
/s Intercept of Regression, C3 4664.7

Permanent Pool Storage Volume Required 2574 m
3

Slope of Regression, C2 3306.8

Extended Detention Volume Provided 2754 m
3

Orifice Area 0.0113 m
2

Permanent Pool Storage Volume Provided 5485 m
3

Invert Secondary Orifice Elevation 227.50 m

Total Water Quality Volume Provided 8239 m
3

Depth over Primary Orifice Centroid (WQV WL) 0.440 m

Modeled 90% - 27mm 4hr CHI Water Quality 2424 m
3 Drawdown Time - Ultimate Ponding Level 219,453 Sec

61.0 Hours

    SWMF Drawdown Requirements: 27mm Event Elevation 227.45 m

Minimum Drawdown Time, MOE Table 4.6 24 Hours Depth over Orifice (WQV WL) 0.386 m

Drawdown Time - 25mm Event Ponding Level 203,221 Sec

    SWMF Forebay Requirements: 56.5 Hours

Forebay Width Provided 20 m

Forebay Length Provided 40 m Forebay Calculations:

Forebay Depth Provided 1.00 m Maximum Forebay Permanent Pool Area 916.3 m²

Forebay Length : Width Ratio Provided 2.0 :1 Total Permanent Pool Area Provided 4581.3 m²

Forebay Area Provided 764.1 m² Max. Percentage of total Permanent Pool Area 20 %

Minimum Forebay Length, MOE Table 4.6 22.2 m

Provided Forebay Deep Zone Bottom Width 7.8 m MOE Equation 4.5 - Forebay Settling Length

Forebay Inlet Pipe Size 750 mm Dist = SQRT((r*Qp)/Vs)

Forebay Inlet Pipe Slope 1.00 % Forebay Length Required Dist 11.5 m

Minimum Forebay Depth, MOE Table 4.6 1.00 m Length-to-width ratio of forebay r 2.0 :1

Maximum Forebay Area, MOE Table 4.6 33 % of total QP from the pond during design quality storm Qp 0.020 m
3
/s

Minimum Forebay L : W, MOE Table 4.6 2.00 :1 Settling velocity Vs 0.0003 m/s

Preferred Forebay L : W, MOE Table 4.6 3.00 :1

MOE Equation 4.6 - Dispersion Length

    SWMF Design Requirements: Dist = (8*Q)/(d*Vf)

Minimum Overall L:W, MOE Table 4.6 3.00 :1 Forebay Length of dispersion Dist 22.2 m

Prefered Overall L:W, MOE Table 4.6 4.00 :1 Forebay 10-year Inlet Flowrate Q 1.387 m
3
/s

Depth of the permanent pool in the forebay d 1.00 m

     Design Criteria Check: Desired velocity in the forebay Vf 0.50 m/s

Is Max. Required WQV Met? YES

Is Min. Required Drawdown Time Met? YES MOE Equation 4.7 - Minimum Forebay Deep Zone Bottom Width

Is Required Forebay Length Provided? YES Width = Dist/8

Is Minimum Forebay Depth Provided? YES North Forebay Minimum Length Dist 22.2 m

Is Maximum Forebay Area Provided? YES North Forebay Minimum Width Width 2.77 m

Is Minimum L : W Ratio Provided? YES

Is Preferred L : W Ratio Provided? NO Additional Notes:

Is Minimum Forebay Base Width Provided? YES Modeled 27mm 4hr CHI Water Quality Event Volume calculated from SWMF2 

OTTHYMO Detail Output. Area (ha) multiplied by inflow runoff volume (mm) and 

converted to m
3
.

Storm Water Management Facility 2

SWMF2 Quality Design Notes

Storage Vol.

Conducted linear interpolation from MOE Table 3.2 for Enhanced Protection level wet 

pond.

Hydraulic Detention Time

y = 3306.8x + 4664.7

R² = 0.9762
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CLIENT: Tullamore Land Owners DATE: Dec. 2024

PROJECT: Tullamore Secondary Plan Area DESIGN: MG

FILE: CAL-13304 (50) CHECKED: JP

Extended Detention Orifice Tertiary Orifice Weir 1 Details - Rectangular Section

RADIUS 0.060 m RADIUS 0.000 m Invert Elevation 228.40 m

Outlet Diameter 120.0 mm Outlet Dia mm Length 6.00 m

Invert Elevation 227.00 m Invert Elevation m Coefficient 1.705 (Broad-Crested)

No. of Orifice 1 No. of Orifice

Secondary Orifice Weir 1 Details - Triangular Section

RADIUS 0.138 m Bottom of Pond 224.00 m Invert Elevation 228.40 m

Outlet Diameter 275.0 mm Top of Pond 229.00 m Sideslope 10 H:1V

Invert Elevation 227.50 m Coefficient 1.2 (MTO DC 2.46)

No. of Orifice 1

Minimum Provided Elevation

2574 m
3

5485 m
3

227.00 m

2424 m
3

2754 m
3

227.50 m

m² m
3

m
3

m m
3
/s m

3
/s m

3
/s m

3
/s m

3
/s m

3
/s m

3
/s m

677 0 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.00 Bottom of Wet Cell 224.00m

698 34 0 0.05 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.05

719 70 0 0.10 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.10

741 106 0 0.15 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.15

763 144 0 0.20 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.20

785 183 0 0.25 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.25

808 222 0 0.30 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.30

831 263 0 0.35 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.35

854 306 0 0.40 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.40

877 349 0 0.45 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.45

901 393 0 0.50 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.50

925 439 0 0.55 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.55

949 486 0 0.60 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.60

974 534 0 0.65 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.65

998 583 0 0.70 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.70

1024 634 0 0.75 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.75

1049 685 0 0.80 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.80

1075 739 0 0.85 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.85

1101 793 0 0.90 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.90

1127 849 0 0.95 0.000 0.000 0.000 0.000 0.000 0.000 0.000 224.95

1153 906 0 1.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.00

1180 964 0 1.05 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.05

1207 1,024 0 1.10 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.10

1234 1,085 0 1.15 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.15

1262 1,147 0 1.20 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.20

1290 1,211 0 1.25 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.25

1318 1,276 0 1.30 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.30

1347 1,343 0 1.35 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.35

1375 1,411 0 1.40 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.40

1405 1,480 0 1.45 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.45

1434 1,551 0 1.50 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.50

1463 1,624 0 1.55 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.55

1493 1,698 0 1.60 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.60

1524 1,773 0 1.65 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.65

1554 1,850 0 1.70 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.70

1585 1,928 0 1.75 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.75

1616 2,008 0 1.80 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.80

1647 2,090 0 1.85 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.85

1679 2,173 0 1.90 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.90

1711 2,258 0 1.95 0.000 0.000 0.000 0.000 0.000 0.000 0.000 225.95

2328 2,344 0 2.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.00 Bottom of Forebay 226.00m

2391 2,462 0 2.05 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.05

2454 2,583 0 2.10 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.10

2517 2,708 0 2.15 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.15

2582 2,835 0 2.20 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.20

2647 2,966 0 2.25 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.25

2712 3,100 0 2.30 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.30

2778 3,237 0 2.35 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.35

2845 3,378 0 2.40 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.40

2928 3,522 0 2.45 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.45

3014 3,671 0 2.50 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.50

3099 3,823 0 2.55 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.55

3185 3,980 0 2.60 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.60

3273 4,142 0 2.65 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.65

3362 4,308 0 2.70 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.70

3541 4,480 0 2.75 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.75

3724 4,662 0 2.80 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.80

3911 4,853 0 2.85 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.85

4101 5,053 0 2.90 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.90

4295 5,263 0 2.95 0.000 0.000 0.000 0.000 0.000 0.000 0.000 226.95 Permanent Pool Elev. 227.00m

4581 5,485 0 3.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 227.00 Primary Orifice 227.00m

4776 5,721 236 3.05 0.001 0.000 0.000 0.000 0.000 0.000 0.001 227.05

4972 5,965 480 3.10 0.006 0.000 0.000 0.000 0.000 0.000 0.006 227.10

5170 6,218 733 3.15 0.009 0.000 0.000 0.000 0.000 0.000 0.009 227.15

5370 6,482 997 3.20 0.012 0.000 0.000 0.000 0.000 0.000 0.012 227.20

5572 6,755 1,270 3.25 0.014 0.000 0.000 0.000 0.000 0.000 0.014 227.25

5776 7,039 1,554 3.30 0.015 0.000 0.000 0.000 0.000 0.000 0.015 227.30

5930 7,332 1,847 3.35 0.017 0.000 0.000 0.000 0.000 0.000 0.017 227.35

6008 7,630 2,145 3.40 0.018 0.000 0.000 0.000 0.000 0.000 0.018 227.40 25mm 4Hr CHI 227.40m

TOTAL WEIR FLOW

Storm Water Management Facility 2

Hydraulic Calculation Sheet: Stage-Storage-Discharge

SWMF General Details

Total Permanent Pool Volume:

Extended Detention Volume:

POND AREA TOTAL STORAGE

ACTIVE 

DETENTION 

STORAGE

WATER 

DEPTH

TERTIARY ORIFICE 

FLOW

TRAPEZOIDAL WEIR WITH 10H:1V SIDESLOPES
TOTAL 

OUTFLOW
TRIANGULAR 

SECTION

RECTANGULAR 

SECTION

EXT. DET. ORIFICE 

FLOW

SECONDARY 

ORIFICE FLOW
ELEVATION
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CLIENT: Tullamore Land Owners DATE: Dec. 2024

PROJECT: Tullamore Secondary Plan Area DESIGN: MG

FILE: CAL-13304 (50) CHECKED: JP

Extended Detention Orifice Tertiary Orifice Weir 1 Details - Rectangular Section

RADIUS 0.060 m RADIUS 0.000 m Invert Elevation 228.40 m

Outlet Diameter 120.0 mm Outlet Dia mm Length 6.00 m

Invert Elevation 227.00 m Invert Elevation m Coefficient 1.705 (Broad-Crested)

No. of Orifice 1 No. of Orifice

Secondary Orifice Weir 1 Details - Triangular Section

RADIUS 0.138 m Bottom of Pond 224.00 m Invert Elevation 228.40 m

Outlet Diameter 275.0 mm Top of Pond 229.00 m Sideslope 10 H:1V

Invert Elevation 227.50 m Coefficient 1.2 (MTO DC 2.46)

No. of Orifice 1

Minimum Provided Elevation

2574 m
3

5485 m
3

227.00 m

2424 m
3

2754 m
3

227.50 m

m² m
3

m
3

m m
3
/s m

3
/s m

3
/s m

3
/s m

3
/s m

3
/s m

3
/s m

TOTAL WEIR FLOW

Storm Water Management Facility 2

Hydraulic Calculation Sheet: Stage-Storage-Discharge

SWMF General Details

Total Permanent Pool Volume:

Extended Detention Volume:

POND AREA TOTAL STORAGE

ACTIVE 

DETENTION 

STORAGE

WATER 

DEPTH

TERTIARY ORIFICE 

FLOW

TRAPEZOIDAL WEIR WITH 10H:1V SIDESLOPES
TOTAL 

OUTFLOW
TRIANGULAR 

SECTION

RECTANGULAR 

SECTION

EXT. DET. ORIFICE 

FLOW

SECONDARY 

ORIFICE FLOW
ELEVATION

6086 7,933 2,448 3.45 0.020 0.000 0.000 0.000 0.000 0.000 0.020 227.45 27mm 4Hr CHI 227.44m

6164 8,239 2,754 3.50 0.021 0.000 0.000 0.000 0.000 0.000 0.021 227.50 Secondary Orifice 227.50m

6243 8,549 3,064 3.55 0.022 0.005 0.000 0.000 0.000 0.000 0.027 227.55

6322 8,863 3,378 3.60 0.023 0.008 0.000 0.000 0.000 0.000 0.031 227.60

6386 9,181 3,696 3.65 0.024 0.019 0.000 0.000 0.000 0.000 0.043 227.65 2 Year 12Hr AES 227.63m

6450 9,502 4,017 3.70 0.025 0.041 0.000 0.000 0.000 0.000 0.067 227.70

6514 9,826 4,341 3.75 0.026 0.056 0.000 0.000 0.000 0.000 0.082 227.75

6578 10,153 4,668 3.80 0.027 0.067 0.000 0.000 0.000 0.000 0.094 227.80 5 Year 12Hr AES 227.77m

6643 10,484 4,999 3.85 0.028 0.076 0.000 0.000 0.000 0.000 0.104 227.85

6708 10,817 5,332 3.90 0.029 0.085 0.000 0.000 0.000 0.000 0.114 227.90 10 Year 12Hr AES 227.87m

6773 11,154 5,669 3.95 0.030 0.093 0.000 0.000 0.000 0.000 0.122 227.95

6838 11,495 6,010 4.00 0.031 0.100 0.000 0.000 0.000 0.000 0.130 228.00 25 Year 12Hr AES 228.00m

6904 11,838 6,353 4.05 0.031 0.106 0.000 0.000 0.000 0.000 0.138 228.05

6970 12,185 6,700 4.10 0.032 0.113 0.000 0.000 0.000 0.000 0.145 228.10 50 Year 12Hr AES 228.09m

7036 12,535 7,050 4.15 0.033 0.119 0.000 0.000 0.000 0.000 0.152 228.15

7103 12,889 7,404 4.20 0.034 0.124 0.000 0.000 0.000 0.000 0.158 228.20 100 Year 12Hr AES 228.19m

7169 13,246 7,761 4.25 0.034 0.130 0.000 0.000 0.000 0.000 0.164 228.25

7236 13,606 8,121 4.30 0.035 0.135 0.000 0.000 0.000 0.000 0.170 228.30

7303 13,969 8,484 4.35 0.036 0.140 0.000 0.000 0.000 0.000 0.176 228.35

7371 14,336 8,851 4.40 0.037 0.145 0.000 0.000 0.000 0.000 0.181 228.40 Emergency Overflow 228.40m

7438 14,706 9,221 4.45 0.037 0.149 0.000 0.007 0.114 0.121 0.308 228.45

7506 15,080 9,595 4.50 0.038 0.154 0.000 0.038 0.324 0.361 0.553 228.50

7574 15,457 9,972 4.55 0.039 0.158 0.000 0.105 0.594 0.699 0.896 228.55

7643 15,837 10,352 4.60 0.039 0.163 0.000 0.215 0.915 1.130 1.331 228.60

7711 16,221 10,736 4.65 0.040 0.167 0.000 0.375 1.279 1.654 1.860 228.65 Hazel 228.63m

7780 16,608 11,123 4.70 0.040 0.171 0.000 0.592 1.681 2.273 2.484 228.70 Freeboard 228.70m

7850 16,999 11,514 4.75 0.041 0.175 0.000 0.870 2.118 2.988 3.204 228.75

7919 17,393 11,908 4.80 0.042 0.179 0.000 1.214 2.588 3.802 4.023 228.80

7989 17,791 12,306 4.85 0.042 0.182 0.000 1.630 3.088 4.718 4.943 228.85

8058 18,192 12,707 4.90 0.043 0.186 0.000 2.121 3.617 5.738 5.967 228.90

8954 18,618 13,133 4.95 0.043 0.190 0.000 2.692 4.173 6.865 7.098 228.95

9888 19,089 13,604 5.00 0.044 0.193 0.000 3.346 4.754 8.101 8.338 229.00 Top of SWMF 229.00m

Orifice Outflow equation is for orifice flow given by: Q=0.63A(2gH)
0.5  

Where ponding elevation is above orifice centroid

Q=1.65{[(πD²/4)([2cos¯¹{[(D/2)-H]/[D/2]}{180/π}]/360)-([{D/2}-H][DH-H²]^[1/2])/H]}H^(1.5)

Where ponding elevation is at or below orifice centroid

Flow over the top of the weir is given by weir flow Q=1.705LH
1.5

Where the weir is rectangular in shape

Q=1.2*tan(angle/2)*H
2.5

Where the weir is triangular in shape

Where: Q=flow m
3
/s

H=head m

Orifice head measured from water depth to orifice centroid (where ponding elevation is above orifice centroid).

Orifice head measured from water depth to orifice invert (where ponding elevation is at or below orifice centroid).

H = Weir head = depth from weir crest to water level

D=orifice diameter m

L=weir length m

g=9.81 m/s
2

A=Area of orifice opening m
2

Shaded rows were entered into PCSWMM pond rating curve.
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CLIENT: Tullamore Land Owners DATE: Jan. 2025

PROJECT: Tullamore Secondary Plan Area DESIGN: MG

FILE: CAL-13304 (50) CHECKED: JP

RADIUS 0.403 m RADIUS 0.266 m

Outlet Diameter 805 mm Outlet Diameter 532 mm

Coefficient 0.65 Coefficient 0.65

No. of Orifice 1 No. of Orifice 1

m² m
3

m m
3
/s m² m

3
m m

3
/s

115,962            0 0.000 0.0000 50,567          0 0.000 0.0000

115,962            116 0.001 0.0464 50,567          51 0.001 0.0202

115,962            348 0.003 0.0803 50,567          152 0.003 0.0350

115,962            696 0.006 0.1136 50,567          303 0.006 0.0495

115,962            1,160 0.010 0.1467 50,567          506 0.010 0.0640

115,962            1,739 0.015 0.1796 50,567          759 0.015 0.0783

115,962            2,319 0.020 0.2074 50,567          1,011 0.020 0.0905

115,962            2,899 0.025 0.2319 50,567          1,264 0.025 0.1011

115,962            3,479 0.030 0.2541 50,567          1,517 0.030 0.1108

115,962            4,059 0.035 0.2744 50,567          1,770 0.035 0.1197

115,962            4,638 0.040 0.2934 50,567          2,023 0.040 0.1279

115,962            5,218 0.045 0.3112 50,567          2,276 0.045 0.1357

115,962            5,798 0.050 0.3280 50,567          2,528 0.050 0.1430

115,962            6,378 0.055 0.3440 50,567          2,781 0.055 0.1500

115,962            6,958 0.060 0.3593 50,567          3,034 0.060 0.1567

115,962            7,538 0.065 0.3740 50,567          3,287 0.065 0.1631

115,962            8,117 0.070 0.3881 50,567          3,540 0.070 0.1692

115,962            8,697 0.075 0.4017 50,567          3,793 0.075 0.1752

115,962            9,277 0.080 0.4149 50,567          4,045 0.080 0.1809

115,962            9,857 0.085 0.4276 50,567          4,298 0.085 0.1865

115,962            10,437 0.090 0.4400 50,567          4,551 0.090 0.1919

115,962            11,016 0.095 0.4521 50,567          4,804 0.095 0.1971

115,962            11,596 0.100 0.4638 50,567          5,057 0.100 0.2023

Orifice Outflow equation is for orifice flow given by: Where ponding elevation is above orifice centroid

Where: Q=flow m
3
/s

C=Orifice Coefficient

A=Area of orifice opening m
2

Orifice head measured from water depth to orifice centroid.

g=9.81 m/s
2

Acceleration due to gravity.

H=head m

Shaded rows were entered into OTTHYMO pond rating curve.

Q=CA(2gH)
0.5  

POND AREA
TOTAL 

STORAGE
WATER DEPTH

Storm Water Management Facility 1 & 2

Hydraulic Calculation Sheet: Rooftop Stage-Storage-Discharge

POND AREA
TOTAL 

STORAGE
WATER DEPTH

BOTTOM ORIFICE 

FLOW

BOTTOM ORIFICE 

FLOW

Bottom Draw Orifice - SWMF1 Rooftop Areas Bottom Draw Orifice - SWMF2 Rooftop Areas
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CLIENT: Tullamore Land Owners DATE: Dec. 2024

PROJECT: Tullamore Secondary Plan Area DESIGN: MG

FILE: CAL-13304 (50) CHECKED: JP

Area (ha)

2 5 10 25 50 100

9.506 14.652 17.957 22.639 26.566 29.912

0.719 1.136 1.373 1.741 2.082 2.316

46.50

46.50 6.75 10.29 12.69 15.95 18.57 21.02

46.50

46.50 0.314 0.479 0.590 0.742 0.864 0.978

46.50

46.50 0.120 0.273 0.424 0.559 0.646 0.731

46.50 0.136 0.321 0.438 0.553 0.626 0.701

46.50

Area (ha)

2 5 10 25 50 100

31.36

31.36 0.212 0.323 0.398 0.500 0.582 0.659

31.36

31.36 0.080 0.179 0.291 0.387 0.445 0.501

31.36 0.089 0.219 0.308 0.393 0.446 0.499

31.36

2 5 10 25 50 100

0.669 0.892 1.011 1.173 1.299 1.424

0.745 0.931 1.039 1.186 1.302 1.419

Area (ha)

2 5 10 25 50 100

12.53

12.53 0.083 0.126 0.156 0.196 0.228 0.258

12.53

12.53 0.030 0.081 0.105 0.128 0.143 0.158

12.53 0.040 0.088 0.109 0.131 0.145 0.159

12.53

2 5 10 25 50 100

0.584 0.747 0.853 0.991 1.096 1.198

0.640 0.778 0.878 1.008 1.106 1.204

6.068

AES 12-Hr Storm Distribution

Hazel Storm

0.085

Target Flow Rate (m
3
/s)

Post Development Condition (No Site Plan Attenuation)

Storm Distribution Return Period (years)

Equation F general form, Q=B-C*ln(A)

B Factors

C Factors

Allowable Discharge Rate (L/s/ha)

Overall Development Storm Peak Flow (No Site Plan Attenuation)

Erosion Control 27mm 4Hr CHI (m
3
/s) 

AES 6-Hr Storm Distribution

Allowable Development Condition

0.063Erosion Control Target Flow Rate (m
3
/s) 

Storm Water Management Facilities 1 & 2

PF Model Performance Summary

Storm Peak Event Flow (m³/s) - SWMF1 

Storm Distribution Return Period (years)

Allowable flows are limited by Equation F from Table E.1 of TRCA Stormwater Management Criteria (2012)

Overall Development Unitary Discharge Rates (L/s/ha)

Erosion Control Discharge Rate (L/s/ha) 2.00

Erosion Control Rate per MESP 2.00

Allowable Overall Development Discharge Rates (m
3
/s)

Erosion Control Discharge Rate (m
3
/s) 0.093

Allowable Discharge Rate (m
3
/s)

AES 6-Hr Storm Distribution

AES 12-Hr Storm Distribution

Hazel Storm

0.0473

1.971

Return Period (years)

Maximum Ponding Depth above Permanent Pool (m) - SWMF1 (No Site Plan Attenuation)

Storm Distribution

Erosion Control 27mm 4Hr CHI (m
3
/s) 

Storm Peak Event Flow (m³/s) - SWMF2

AES 6-Hr Storm Distribution

AES 12-Hr Storm Distribution

Erosion Control 27mm 4-Hr CHI Distribution

Hazel Storm 4.079

0.498

Hazel Storm 1.632

AES 6-Hr Storm Distribution

AES 12-Hr Storm Distribution

Erosion Control 27mm 4-Hr CHI Distribution 0.411

Hazel Storm 1.703

AES 12-Hr Storm Distribution

Storm Distribution

Maximum Ponding Depth above Permanent Pool (m) - SWMF2 (No Site Plan Attenuation)

Storm Distribution Return Period (years)

Return Period (years)

Allowable Development Condition

Erosion Control Target Flow Rate (m
3
/s) 0.025

Target Flow Rate (m
3
/s)

Post Development Condition (No Site Plan Attenuation)

Erosion Control 27mm 4Hr CHI (m
3
/s) 0.020

AES 6-Hr Storm Distribution
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Date:

Designed:

Checked: 

Name Street Location Location
Catchment 

ID

Area 

(ha) 

Percent 

Impervious

Max 

Length

(m)

Width

(m)

Engineered 

Soil Media 

Type

Max 

Depth 

(m)

Ground 

Elevation

Water 

Table 

Elevation

Invert 

of LID

Distance from 

Bottom of Swale 

to Groundwater 

Table (m)

Ground 

Elevation

Water 

Table 

Elevation

Invert of 

LID

Distance from 

Bottom of Swale 

to Groundwater 

Table (m)

Check

LID-1 Street A 0+161.85 to 0+198.71 North Boulevard 101 0.0644 69% 41.00 3.0 Blend A 1.65 236.94 232.28 235.29 3.01 236.69 232.02 235.04 3.02 Infiltration Facility

LID-2 Street A 0+156.01 to  0+198.71 South Boulevard 102 0.0521 69% 35.00 3.0 Blend A 1.65 236.95 232.19 235.30 3.11 236.69 231.79 235.04 3.25 Infiltration Facility

LID-3 Street A 0+217.74 to 0+258.74 North Boulevard 103 0.0780 71% 41.00 3.0 Blend A 1.70 236.55 231.84 234.85 3.01 236.24 232.06 234.54 2.48 Infiltration Facility

LID-4 Street A 0+217.74 to 0+258.74 South Boulevard 104 0.0780 71% 41.00 3.0 Blend A 1.70 236.55 231.58 234.85 3.27 236.24 231.90 234.54 2.64 Infiltration Facility

LID-5 Street A 0+275.08 to 0+307.56 North Boulevard 105 0.0522 72% 30.00 3.0 Blend A 1.70 236.12 232.23 234.42 2.19 235.88 232.13 234.18 2.05 Infiltration Facility

LID-6 Street A 0+274.44 to 0+307.56 South Boulevard 106 0.0771 69% 41.00 3.0 Blend A 1.70 236.12 231.86 234.42 2.56 235.88 231.97 234.18 2.21 Infiltration Facility

LID-7 Street A 0+326.56 to 0+367.56 North Boulevard 107 0.0780 71% 41.00 3.0 Blend A 1.70 235.73 232.09 234.03 1.94 235.53 232.82 233.83 1.01 Infiltration Facility

LID-8 Street A 0+326.56 to 0+367.56 South Boulevard 108 0.0780 71% 41.00 3.0 Blend A 1.70 235.73 232.11 234.03 1.92 235.53 232.60 233.83 1.23 Infiltration Facility

LID-9* Street A 0+379.56 to 0+386.56 North Boulevard 109 0.0780 75% 8.50 3.0 Blend A 1.70 235.03 233.47 233.33 -0.14 234.98 233.60 233.28 -0.32 Filtration only

LID-10* Street A 0+379.56 to 0+386.56 South Boulevard 110 0.0780 75% 8.50 3.0 Blend A 1.70 235.03 233.15 233.33 0.18 234.98 233.10 233.28 0.18 Filtration only

LID-11* Street A 0+439.56 to 0+446.56 North Boulevard 111 0.0780 75% 8.50 3.0 Blend A 1.70 234.22 233.54 232.52 -1.02 234.08 233.45 232.38 -1.07 Filtration only

LID-12* Street A 0+439.56 to 0+446.56 South Boulevard 112 0.0780 75% 8.50 3.0 Blend A 1.70 234.22 233.12 232.52 -0.60 234.08 233.24 232.38 -0.86 Filtration only

LID-13* Street A 0+499.56 to 0+506.56 North Boulevard 113 0.0780 75% 8.50 3.0 Blend A 1.70 233.25 232.19 231.55 -0.64 233.19 231.73 231.49 -0.24 Filtration only

LID-14* Street A 0+499.56 to 0+506.56 South Boulevard 114 0.0780 75% 8.50 3.0 Blend A 1.70 233.25 234.23 231.55 -2.68 233.19 235.22 231.49 -3.73 Filtration only

LID-15* Street A 0+559.56 to 0+566.56 North Boulevard 115 0.0780 75% 8.50 3.0 Blend A 1.70 232.74 230.77 231.04 0.27 232.68 230.43 230.98 0.55 Filtration only

LID-16* Street A 0+559.56 to 0+566.56 South Boulevard 116 0.0780 75% 8.50 3.0 Blend A 1.70 232.74 231.42 231.04 -0.38 232.68 231.58 230.98 -0.60 Filtration only

LID-17* Street A 0+619.56 to 0+626.56 North Boulevard 117 0.0780 75% 8.50 3.0 Blend A 1.70 232.23 230.54 230.53 -0.01 232.17 230.81 230.47 -0.34 Filtration only

LID-18* Street A 0+619.56 to 0+626.56 South Boulevard 118 0.0780 75% 8.50 3.0 Blend A 1.70 232.23 229.86 230.53 0.67 232.17 230.88 230.47 -0.41 Filtration only

LID-19* Street A 0+679.56 to 0+686.56 North Boulevard 119 0.0780 75% 8.50 3.0 Blend A 1.70 231.71 231.02 230.01 -1.01 231.65 231.18 229.95 -1.23 Filtration only

LID-20* Street A 0+679.56 to 0+686.56 South Boulevard 120 0.0780 75% 8.50 3.0 Blend A 1.70 231.71 230.86 230.01 -0.85 231.65 231.00 229.95 -1.05 Filtration only

Revisions: 

LID Breakdown

Upstream End Downstream End

Project: Tullamore Secondary Plan Area January 2025

File No.: CAL-13304 MG

Subject: LID Characteristics JP
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Project:

File No.:

Subject:

BMP Sizing Calculations

Depth (mm) Void Ratio

50 1.00

150 1.00

100 0.40

- 0.40

- 0.35

- 0.40

- 0.40

- 0.40

LID Name
Drainage 

Area ID

Filter Media 

Blend Type
Filter Media

1D Storage 

(mm)
Choker

1D 

Storage 

(mm)

Underdrain 

Dia. (mm)

1D 

Storage 

(mm)

Storage 

Layer

1D 

Storage 

(mm)

Total 

Depth

1D Storage 

Total 

(mm)

LID-1 101 Blend A 750 300 100 40 200 80 350 140 1650 750

LID-2 102 Blend A 750 300 100 40 200 80 350 140 1650 750

LID-3 103 Blend A 750 300 100 40 200 80 400 160 1700 770

LID-4 104 Blend A 750 300 100 40 200 80 400 160 1700 770

LID-5 105 Blend A 750 300 100 40 200 80 400 160 1700 770

LID-6 106 Blend A 750 300 100 40 200 80 400 160 1700 770

LID-7 107 Blend A 750 300 100 40 200 80 400 160 1700 770

LID-8 108 Blend A 750 300 100 40 200 80 400 160 1700 770

LID-9* 109 Blend A 750 300 100 40 200 80 400 160 1700 770

LID-10* 110 Blend A 750 300 100 40 200 80 400 160 1700 770

LID-11* 111 Blend A 750 300 100 40 200 80 400 160 1700 770

LID-12* 112 Blend A 750 300 100 40 200 80 400 160 1700 770

LID-13* 113 Blend A 750 300 100 40 200 80 400 160 1700 770

LID-14* 114 Blend A 750 300 100 40 200 80 400 160 1700 770

LID-15* 115 Blend A 750 300 100 40 200 80 400 160 1700 770

LID-16* 116 Blend A 750 300 100 40 200 80 400 160 1700 770

LID-17* 117 Blend A 750 300 100 40 200 80 400 160 1700 770

LID-18* 118 Blend A 750 300 100 40 200 80 400 160 1700 770

LID-19* 119 Blend A 750 300 100 40 200 80 400 160 1700 770

LID-20* 120 Blend A 750 300 100 40 200 80 400 160 1700 770

* LIDs are used to provide filtration only.

LID Name
Drainage 

Area ID

Filter Media 

Blend Type

Catchment 

Area 

(ha)

Percent 

Impervious

1,2&3
 f' 

(mm/hr)

Length 

(m)
Width (m)

Depth 

(m)

4 
Perimeter 

(m)

5 
Void 

Ratio 

Aspect 

Ratio :1

LID-1 101 Blend A 0.06 69% 2 41.00 3.00 1.65 88.0 0.45 13.67

LID-2 102 Blend A 0.05 69% 2 35.00 3.00 1.65 76.0 0.45 11.67

LID-3 103 Blend A 0.08 71% 2 41.00 3.00 1.70 88.0 0.45 13.67

LID-4 104 Blend A 0.08 71% 2 41.00 3.00 1.70 88.0 0.45 13.67

LID-5 105 Blend A 0.05 72% 2 30.00 3.00 1.70 66.0 0.45 10.00

LID-6 106 Blend A 0.08 69% 2 41.00 3.00 1.70 88.0 0.45 13.67

LID-7 107 Blend A 0.08 71% 2 41.00 3.00 1.70 88.0 0.45 13.67

LID-8 108 Blend A 0.08 71% 2 41.00 3.00 1.70 88.0 0.45 13.67

LID-9* 109 Blend A 0.08 75% 30 8.50 3.00 1.70 23.0 0.45 2.83

LID-10* 110 Blend A 0.08 75% 30 8.50 3.00 1.70 23.0 0.45 2.83

LID-11* 111 Blend A 0.08 75% 30 8.50 3.00 1.70 23.0 0.45 2.83

LID-12* 112 Blend A 0.08 75% 30 8.50 3.00 1.70 23.0 0.45 2.83

LID-13* 113 Blend A 0.08 75% 30 8.50 3.00 1.70 23.0 0.45 2.83

LID-14* 114 Blend A 0.08 75% 30 8.50 3.00 1.70 23.0 0.45 2.83

LID-15* 115 Blend A 0.08 75% 30 8.50 3.00 1.70 23.0 0.45 2.83

LID-16* 116 Blend A 0.08 75% 30 8.50 3.00 1.70 23.0 0.45 2.83

LID-17* 117 Blend A 0.08 75% 30 8.50 3.00 1.70 23.0 0.45 2.83

LID-18* 118 Blend A 0.08 75% 30 8.50 3.00 1.70 23.0 0.45 2.83

LID-19* 119 Blend A 0.08 75% 30 8.50 3.00 1.70 23.0 0.45 2.83

LID-20* 120 Blend A 0.08 75% 30 8.50 3.00 1.70 23.0 0.45 2.83

Notes:

Tullamore Secondary Plan Area

CAL-13304 (50)

LID Sizing

Constants

JP

2.86

2.86

2.86

2.86

Revisions: 

6. MOE Required Volume, 36.7 cu.m/ha, is based on the largest volume requirement for an infiltration SWMP Type with 75% imperviousness in MOE Table 3.2 Water Quality 

Storage Requirements based on Receiving Waters, Stormwater Management Planning and Design Manual, March 2003. 

LID Sizing 

-

-

Layer

Freeboard

Ponding

Mulch / Stone

Filter Media Blend A

Filter Media Blend B

Choker

Underdrain Dia.

Storage Layer

6
 MOE Required Volume 

(cu.m)

2.36

1.91

2.86

1D Storage (mm)

50

150

40

-

-

-

LID Sizing 

2. Assumed media infiltration rate of 75mm/h for Blend A Filter Media.

MG

January 2025

2.86

2.86

2.86

2.86

1.92

2.86

2.86

2.86

Date:

Designed:

Checked: 

1. Assumed native infiltration rate of 5mm/hr for Hydraulic Soil Group C type soils. To be confirmed following completion of Hydrogeological Assessment.

4. Assumed rectangular shape. 

5. Weighted average void ratio.

2.86

2.86

2.86

2.83

2.86

3. Applied a 2.5 times factor of safety when calculating factored infiltration rates for both native soils and Blend A Filter media.
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Project:

File No.:

Subject:

Tullamore Secondary Plan Area

CAL-13304 (50)

LID Sizing JP

Revisions: 

MG

January 2025Date:

Designed:

Checked: 

LID Name 
Drainage 

Area ID

LID-1 101

LID-2 102

LID-3 103

LID-4 104

LID-5 105

LID-6 106

LID-7 107

LID-8 108

LID-9* 109

LID-10* 110

LID-11* 111

LID-12* 112

LID-13* 113

LID-14* 114

LID-15* 115

LID-16* 116

LID-17* 117

LID-18* 118

LID-19* 119

LID-20* 120

Notes:

LID Name
Drainage 

Area ID

Catchment 

Area 

(ha)

Percent 

Impervious
Length (m)

Width 

(m)

Depth 

(m)

Volume of 

LID (cu.m)

LID-1 101 0.06 69% 41.00 3.00 1.65 92.25

LID-2 102 0.05 69% 35.00 3.00 1.65 78.75

LID-3 103 0.08 71% 41.00 3.00 1.70 94.71

LID-4 104 0.08 71% 41.00 3.00 1.70 94.71

LID-5 105 0.05 72% 30.00 3.00 1.70 69.30

LID-6 106 0.08 69% 41.00 3.00 1.70 94.71

LID-7 107 0.08 71% 41.00 3.00 1.70 94.71

LID-8 108 0.08 71% 41.00 3.00 1.70 94.71

LID-9* 109 0.08 75% 8.50 3.00 1.70 19.64

LID-10* 110 0.08 75% 8.50 3.00 1.70 19.64

LID-11* 111 0.08 75% 8.50 3.00 1.70 19.64

LID-12* 112 0.08 75% 8.50 3.00 1.70 19.64

LID-13* 113 0.08 75% 8.50 3.00 1.70 19.64

LID-14* 114 0.08 75% 8.50 3.00 1.70 19.64

LID-15* 115 0.08 75% 8.50 3.00 1.70 19.64

LID-16* 116 0.08 75% 8.50 3.00 1.70 19.64

LID-17* 117 0.08 75% 8.50 3.00 1.70 19.64

LID-18* 118 0.08 75% 8.50 3.00 1.70 19.64

LID-19* 119 0.08 75% 8.50 3.00 1.70 19.64

LID-20* 120 0.08 75% 8.50 3.00 1.70 19.64

Total: 1.49 74% Average:

Blend A 686% 104%

Blend A 686%

Blend A 686% 104%

Blend A 686% 104%

Blend A 686% 104%

Blend A 686% 104%

Blend A 686% 104%

18.92 3.90 0.94 25.50 19.64 24.74

18.92 3.90 0.94 25.50 19.64 24.74

% of MOE 

Required Volume 

Captured 

% of 27mm Volume 

Captured 

1. Runoff Volume calculated including volume rerduction due to Impervious and Pervious Area Initial Abstraction (Pervious 5mm, Impervious 2 mm)

Blend A 686% 104%

Blend A 686% 104%

18.92 3.90 0.94 25.50 19.64 24.74

18.92 3.90 0.94 25.50 19.64 24.74

3.90 0.94 25.50

19.64

19.6418.92

19.64 24.74

Runoff Volume (m
3
)
1

 (27mm Over Area)

0.94

0.94

18.92 3.90

94.71

69.30

Volume of LID 

(cu.m)

92.25

78.75

3.90

0.94 25.50 19.64

25.50

25.50

15.50

24.74

76.55

24.74

24.74

94.71

76.55

76.55

70.03

75.44

76.55

12.61

18.56

1823%

595%

628%

503%

503%

277%

550%

510%

503%

3617%

503%

686% 104%

686% 104%

3309%

686% 104%

3347%

3309%

104%

18.83 3.90

18.83

3.22

4.56

123.00

123.00

90.00

123.00

123.00

3.90

3.90

18.83

4.56 123.00

Runoff Volume (m
3
)

(5mm Over Area)

Footprint Area 

Required (sq.m)

4.56

3.89

Footprint Area 

Provided (sq.m)

123.00

105.0012.55

18.83

3.90

2.61

0.94 25.50

4.56

4.56

3.33

4.56 94.71

94.71

94.71

Drawdown Time (tD) (hr)

LID Sizing 

63.00

59.75

24.74

24.74

18.92 3.90

2.61

3.86

19.64

3309%

3309%

3903%

4119%

LID Summary

18.92 3.90 0.94 25.50 19.64 24.74

18.92 3.90 0.94 25.50

18.92 3.90 19.64 24.74

18.92

Blend A

Blend A

Filter Media Blend 

Type

Blend A

Blend A

Blend A

Blend A

Blend A

Blend A

Blend A

Blend A

Blend A

18.92 3.90 0.94 25.50 19.64
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PROJECT: Tullamore Secondary Plan Area DESIGN: MG

FILE: CAL-13304 (50) CHECKED: JP

Drawdown Time Equation:

Native soil infiltration rate: 2 mm/hr where ; 

Area of facility: 123.00 m²

90
th
 Percentile (27mm) Event Runoff Volume 15.50 m³

Infiltration Flow Rate 6.83E-05 m³/s

Infiltration Flow Rate:

Drawdown Time 63.00 hr

where ; P is the Native Soil Infiltration Rate (mm/hr)

ALID is area of the LID facility (m²)

Drawdown Time Equation:

Native soil infiltration rate: 2 mm/hr where ; 

Area of facility: 105.00 m²

90
th
 Percentile (27mm) Event Runoff Volume 12.55 m³

Infiltration Flow Rate 5.83E-05 m³/s

Infiltration Flow Rate:

Drawdown Time 59.75 hr

where ; P is the Native Soil Infiltration Rate (mm/hr)

ALID is area of the LID facility (m²)

Drawdown Time Equation:

Native soil infiltration rate: 2 mm/hr where ; 

Area of facility: 123.00 m²

90
th
 Percentile (27mm) Event Runoff Volume 18.83 m³

Infiltration Flow Rate 6.83E-05 m³/s

Infiltration Flow Rate:

Drawdown Time 76.55 hr

where ; P is the Native Soil Infiltration Rate (mm/hr)

ALID is area of the LID facility (m²)

Drawdown Time Equation:

Native soil infiltration rate: 2 mm/hr where ; 

Area of facility: 123.00 m²

90
th
 Percentile (27mm) Event Runoff Volume 18.83 m³

Infiltration Flow Rate 6.83E-05 m³/s

Infiltration Flow Rate:

Drawdown Time 76.55 hr

where ; P is the Native Soil Infiltration Rate (mm/hr)

ALID is area of the LID facility (m²)

Infiltration Flow rate is an addaption of Equation 4.20 from MOE SWM Planning 

& Design Manual dated March 2003.

90th Percentile Event (27mm 4Hr CHI) Drawdown Time for LID-4 Infiltration

LID-4 Statistics

Td  is detention time (hours)

Q is infiltration flowrate (m³/s)

Tullamore Secondary Plan Area

LID Facility Drawdown Time

90th Percentile Event (27mm 4Hr CHI) Drawdown Time for LID-1 Infiltration

LID-1 Statistics

Td  is detention time (hours)

Q is infiltration flowrate (m³/s)

Q is infiltration flowrate (m³/s)

Q is infiltration flowrate (m³/s)

Infiltration Flow rate is an addaption of Equation 4.20 from MOE SWM Planning 

& Design Manual dated March 2003.

90th Percentile Event (27mm 4Hr CHI) Drawdown Time for LID-2 Infiltration

LID-2 Statistics

Td  is detention time (hours)

Infiltration Flow rate is an addaption of Equation 4.20 from MOE SWM Planning 

& Design Manual dated March 2003.

90th Percentile Event (27mm 4Hr CHI) Drawdown Time for LID-3 Infiltration

LID-3 Statistics

Td  is detention time (hours)

V(27mm) is the 90th percentile (27mm) event runoff 

volume (m³)

V(27mm) is the 90th percentile (27mm) event runoff 

volume (m³)

V(27mm) is the 90th percentile (27mm) event runoff 

volume (m³)

V(27mm) is the 90th percentile (27mm) event runoff 

volume (m³)

Infiltration Flow rate is an addaption of Equation 4.20 from MOE SWM Planning 

& Design Manual dated March 2003.
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CLIENT: Tullamore Secondary Plan Land Owners DATE: January 2025

PROJECT: Tullamore Secondary Plan Area DESIGN: MG

FILE: CAL-13304 (50) CHECKED: JP

Tullamore Secondary Plan Area

LID Facility Drawdown Time

90th Percentile Event (27mm 4Hr CHI) Drawdown Time for LID-1 Infiltration

Drawdown Time Equation:

Native soil infiltration rate: 2 mm/hr where ; 

Area of facility: 90.00 m²

90
th
 Percentile (27mm) Event Runoff Volume 12.61 m³

Infiltration Flow Rate 5.00E-05 m³/s

Infiltration Flow Rate:

Drawdown Time 70.03 hr

where ; P is the Native Soil Infiltration Rate (mm/hr)

ALID is area of the LID facility (m²)

Drawdown Time Equation:

Native soil infiltration rate: 2 mm/hr where ; 

Area of facility: 123.00 m²

90
th
 Percentile (27mm) Event Runoff Volume 18.56 m³

Infiltration Flow Rate 6.83E-05 m³/s

Infiltration Flow Rate:

Drawdown Time 75.44 hr

where ; P is the Native Soil Infiltration Rate (mm/hr)

ALID is area of the LID facility (m²)

Drawdown Time Equation:

Native soil infiltration rate: 2 mm/hr where ; 

Area of facility: 123.00 m²

90
th
 Percentile (27mm) Event Runoff Volume 18.83 m³

Infiltration Flow Rate 6.83E-05 m³/s

Infiltration Flow Rate:

Drawdown Time 76.55 hr

where ; P is the Native Soil Infiltration Rate (mm/hr)

ALID is area of the LID facility (m²)

Drawdown Time Equation:

Native soil infiltration rate: 2 mm/hr where ; 

Area of facility: 123.00 m²

90
th
 Percentile (27mm) Event Runoff Volume 18.83 m³

Infiltration Flow Rate 6.83E-05 m³/s

Infiltration Flow Rate:

Drawdown Time 76.55 hr

where ; P is the Native Soil Infiltration Rate (mm/hr)

ALID is area of the LID facility (m²)

Infiltration Flow rate is an addaption of Equation 4.20 from MOE SWM Planning 

& Design Manual dated March 2003.

90th Percentile Event (27mm 4Hr CHI) Time for LID-5 Infiltration

LID-5 Statistics

Td  is detention time (hours)

Q is infiltration flowrate (m³/s)

Infiltration Flow rate is an addaption of Equation 4.20 from MOE SWM Planning 

& Design Manual dated March 2003.

90th Percentile Event (27mm 4Hr CHI) Drawdown Time for LID-6 Infiltration

LID-6 Statistics

Td  is detention time (hours)

Q is infiltration flowrate (m³/s)

Infiltration Flow rate is an addaption of Equation 4.20 from MOE SWM Planning 

& Design Manual dated March 2003.

V(27mm) is the 90th percentile (27mm) event runoff 

volume (m³)

V(27mm) is the 90th percentile (27mm) event runoff 

volume (m³)

V(27mm) is the 90th percentile (27mm) event runoff 

volume (m³)

V(27mm) is the 90th percentile (27mm) event runoff 

volume (m³)

90th Percentile Event (27mm 4Hr CHI) Drawdown Time for LID-7 Infiltration

LID-7 Statistics

Td  is detention time (hours)

Q is infiltration flowrate (m³/s)

90th Percentile Event (27mm 4Hr CHI) Drawdown Time for LID-8 Infiltration

LID-8 Statistics

Td  is detention time (hours)

Q is infiltration flowrate (m³/s)

Infiltration Flow rate is an addaption of Equation 4.20 from MOE SWM Planning 

& Design Manual dated March 2003.
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CLIENT: Tullamore Secondary Plan Land Owners DATE: January 2025

PROJECT: Tullamore Secondary Plan Area DESIGN: MG

FILE: CAL-13304 (50) CHECKED: JP

Tullamore Secondary Plan Area

LID Facility Drawdown Time

90th Percentile Event (27mm 4Hr CHI) Drawdown Time for LID-1 Infiltration

Drawdown Time Equation:

Native soil infiltration rate: 30 mm/hr where ; 

Area of facility: 25.50 m²

90
th
 Percentile (27mm) Event Runoff Volume 18.92 m³

Filtration Flow Rate 2.13E-04 m³/s

Infiltration Flow Rate:

Drawdown Time 24.74 hr

where ; P is the Filter layer saturated hydraulic conductivity (mm/hr)

ALID is area of the LID facility (m²)

Drawdown Time Equation:

Native soil infiltration rate: 30 mm/hr where ; 

Area of facility: 25.50 m²

90
th
 Percentile (27mm) Event Runoff Volume 18.92 m³

Filtration Flow Rate 2.13E-04 m³/s

Infiltration Flow Rate:

Drawdown Time 24.74 hr

where ; P is the Filter layer saturated hydraulic conductivity (mm/hr)

ALID is area of the LID facility (m²)

Drawdown Time Equation:

Native soil infiltration rate: 30 mm/hr where ; 

Area of facility: 25.50 m²

90
th
 Percentile (27mm) Event Runoff Volume 18.92 m³

Filtration Flow Rate 2.13E-04 m³/s

Infiltration Flow Rate:

Drawdown Time 24.74 hr

where ; P is the Filter layer saturated hydraulic conductivity (mm/hr)

ALID is area of the LID facility (m²)

Drawdown Time Equation:

Native soil infiltration rate: 30 mm/hr where ; 

Area of facility: 25.50 m²

90
th
 Percentile (27mm) Event Runoff Volume 18.92 m³

Filtration Flow Rate 2.13E-04 m³/s

Infiltration Flow Rate:

Drawdown Time 24.74 hr

where ; P is the Filter layer saturated hydraulic conductivity (mm/hr)

ALID is area of the LID facility (m²)

Q is filtration flowrate (m³/s)

Infiltration Flow rate is an addaption of Equation 4.20 from MOE SWM Planning 

& Design Manual dated March 2003.

90th Percentile Event (27mm 4Hr CHI) Drawdown Time for LID-10 Filtration Only

LID-10 Statistics

Td  is detention time (hours)

Q is filtration flowrate (m³/s)

Infiltration Flow rate is an addaption of Equation 4.20 from MOE SWM Planning 

& Design Manual dated March 2003.

90th Percentile Event (27mm 4Hr CHI) Drawdown Time for LID-11 Filtration Only

LID-11 Statistics - Filtration Only

Td  is detention time (hours)

Q is filtration flowrate (m³/s)

Infiltration Flow rate is an addaption of Equation 4.20 from MOE SWM Planning 

& Design Manual dated March 2003.

V(27mm) is the 90th percentile (27mm) event runoff 

volume (m³)

90th Percentile Event (27mm 4Hr CHI) Drawdown Time for LID-12 Filtration Only

LID-12 Statistics - Filtration Only

Td  is detention time (hours)

V(27mm) is the 90th percentile (27mm) event runoff 

volume (m³)

V(27mm) is the 90th percentile (27mm) event runoff 

volume (m³)

V(27mm) is the 90th percentile (27mm) event runoff 

volume (m³)

Infiltration Flow rate is an addaption of Equation 4.20 from MOE SWM Planning 

& Design Manual dated March 2003.

90th Percentile Event (27mm 4Hr CHI) Drawdown Time for LID-9 Filtration Only

LID-9 Statistics

Td  is detention time (hours)

Q is filtration flowrate (m³/s)
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CLIENT: Tullamore Secondary Plan Land Owners DATE: January 2025

PROJECT: Tullamore Secondary Plan Area DESIGN: MG

FILE: CAL-13304 (50) CHECKED: JP

Tullamore Secondary Plan Area

LID Facility Drawdown Time

90th Percentile Event (27mm 4Hr CHI) Drawdown Time for LID-1 Infiltration

Drawdown Time Equation:

Native soil infiltration rate: 30 mm/hr where ; 

Area of facility: 25.50 m²

90
th
 Percentile (27mm) Event Runoff Volume 18.92 m³

Filtration Flow Rate 2.13E-04 m³/s

Infiltration Flow Rate:

Drawdown Time 24.74 hr

where ; P is the Filter layer saturated hydraulic conductivity (mm/hr)

ALID is area of the LID facility (m²)

Drawdown Time Equation:

Native soil infiltration rate: 30 mm/hr where ; 

Area of facility: 25.50 m²

90
th
 Percentile (27mm) Event Runoff Volume 18.92 m³

Filtration Flow Rate 2.13E-04 m³/s

Infiltration Flow Rate:

Drawdown Time 24.74 hr

where ; P is the Filter layer saturated hydraulic conductivity (mm/hr)

ALID is area of the LID facility (m²)

Drawdown Time Equation:

Native soil infiltration rate: 30 mm/hr where ; 

Area of facility: 25.50 m²

90
th
 Percentile (27mm) Event Runoff Volume 18.92 m³

Filtration Flow Rate 2.13E-04 m³/s

Infiltration Flow Rate:

Drawdown Time 24.74 hr

where ; P is the Filter layer saturated hydraulic conductivity (mm/hr)

ALID is area of the LID facility (m²)

Drawdown Time Equation:

Native soil infiltration rate: 30 mm/hr where ; 

Area of facility: 25.50 m²

90
th
 Percentile (27mm) Event Runoff Volume 18.92 m³

Filtration Flow Rate 2.13E-04 m³/s

Infiltration Flow Rate:

Drawdown Time 24.74 hr

where ; P is the Filter layer saturated hydraulic conductivity (mm/hr)

ALID is area of the LID facility (m²)

90th Percentile Event (27mm 4Hr CHI) Drawdown Time for LID-15 Filtration Only

LID-15 Statistics - Filtration Only

Q is filtration flowrate (m³/s)

Infiltration Flow rate is an addaption of Equation 4.20 from MOE SWM Planning 

& Design Manual dated March 2003.

90th Percentile Event (27mm 4Hr CHI) Drawdown Time for LID-14 Filtration Only

LID-14 Statistics - Filtration Only

Td  is detention time (hours)

90th Percentile Event (27mm 4Hr CHI) Drawdown Time for LID-13 Filtration Only

LID-13 Statistics - Filtration Only

Td  is detention time (hours)

V(27mm) is the 90th percentile (27mm) event runoff 

volume (m³)

90th Percentile Event (27mm 4Hr CHI) Drawdown Time for LID-16 Filtration Only

V(27mm) is the 90th percentile (27mm) event runoff 

volume (m³)

V(27mm) is the 90th percentile (27mm) event runoff 

volume (m³)

V(27mm) is the 90th percentile (27mm) event runoff 

volume (m³)

LID-16 Statistics - Filtration Only

Td  is detention time (hours)

Q is filtration flowrate (m³/s)

Infiltration Flow rate is an addaption of Equation 4.20 from MOE SWM Planning 

& Design Manual dated March 2003.

Td  is detention time (hours)

Q is filtration flowrate (m³/s)

Infiltration Flow rate is an addaption of Equation 4.20 from MOE SWM Planning 

& Design Manual dated March 2003.

Q is filtration flowrate (m³/s)

Infiltration Flow rate is an addaption of Equation 4.20 from MOE SWM Planning 

& Design Manual dated March 2003.
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CLIENT: Tullamore Secondary Plan Land Owners DATE: January 2025

PROJECT: Tullamore Secondary Plan Area DESIGN: MG

FILE: CAL-13304 (50) CHECKED: JP

Tullamore Secondary Plan Area

LID Facility Drawdown Time

90th Percentile Event (27mm 4Hr CHI) Drawdown Time for LID-1 Infiltration

Drawdown Time Equation:

Native soil infiltration rate: 30 mm/hr where ; 

Area of facility: 25.50 m²

90
th
 Percentile (27mm) Event Runoff Volume 18.92 m³

Filtration Flow Rate 2.13E-04 m³/s

Infiltration Flow Rate:

Drawdown Time 24.74 hr

where ; P is the Filter layer saturated hydraulic conductivity (mm/hr)

ALID is area of the LID facility (m²)

Drawdown Time Equation:

Native soil infiltration rate: 30 mm/hr where ; 

Area of facility: 25.50 m²

90
th
 Percentile (27mm) Event Runoff Volume 18.92 m³

Filtration Flow Rate 2.13E-04 m³/s

Infiltration Flow Rate:

Drawdown Time 24.74 hr

where ; P is the Filter layer saturated hydraulic conductivity (mm/hr)

ALID is area of the LID facility (m²)

Drawdown Time Equation:

Native soil infiltration rate: 30 mm/hr where ; 

Area of facility: 25.50 m²

90
th
 Percentile (27mm) Event Runoff Volume 18.92 m³

Filtration Flow Rate 2.13E-04 m³/s

Infiltration Flow Rate:

Drawdown Time 24.74 hr

where ; P is the Filter layer saturated hydraulic conductivity (mm/hr)

ALID is area of the LID facility (m²)

Drawdown Time Equation:

Native soil infiltration rate: 30 mm/hr where ; 

Area of facility: 25.50 m²

90
th
 Percentile (27mm) Event Runoff Volume 18.92 m³

Filtration Flow Rate 2.13E-04 m³/s

Infiltration Flow Rate:

Drawdown Time 24.74 hr

where ; P is the Filter layer saturated hydraulic conductivity (mm/hr)

ALID is area of the LID facility (m²)

Infiltration Flow rate is an addaption of Equation 4.20 from MOE SWM Planning 

& Design Manual dated March 2003.

90th Percentile Event (27mm 4Hr CHI) Drawdown Time for LID-18 Filtration Only

LID-18 Statistics - Filtration Only

Td  is detention time (hours)

Q is filtration flowrate (m³/s)

Q is filtration flowrate (m³/s)

Infiltration Flow rate is an addaption of Equation 4.20 from MOE SWM Planning 

& Design Manual dated March 2003.

Q is filtration flowrate (m³/s)

Infiltration Flow rate is an addaption of Equation 4.20 from MOE SWM Planning 

& Design Manual dated March 2003.

90th Percentile Event (27mm 4Hr CHI) Drawdown Time for LID-20 Filtration Only

LID-20 Statistics - Filtration Only

Td  is detention time (hours)

V(27mm) is the 90th percentile (27mm) event runoff 

volume (m³)

V(27mm) is the 90th percentile (27mm) event runoff 

volume (m³)

V(27mm) is the 90th percentile (27mm) event runoff 

volume (m³)

V(27mm) is the 90th percentile (27mm) event runoff 

volume (m³)

90th Percentile Event (27mm 4Hr CHI) Drawdown Time for LID-19 Filtration Only

LID-19 Statistics - Filtration Only

Td  is detention time (hours)

Infiltration Flow rate is an addaption of Equation 4.20 from MOE SWM Planning 

& Design Manual dated March 2003.

90th Percentile Event (27mm 4Hr CHI) Drawdown Time for LID-17 Filtration Only

LID-17 Statistics - Filtration Only

Td  is detention time (hours)

Q is filtration flowrate (m³/s)
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CLIENT: Tullamore Secondary Plan Land Owners DATE: January 2025

PROJECT: Tullamore Secondary Plan DESIGN: MG

FILE: CAL-13304 (50) CHECKED: JP

Pre-Development:

Precipitation* Evapo-Transpiration* Surplus Infiltration Factor Infiltration Run-off

(mm/yr) (mm/yr) (mm/yr) (unitless) (mm/yr) (mm/yr)

Annual Depth (mm) 871 537 334 0.40 134 200

Pervious Area Coefficients 871 537 334 0.40 134 200

Impervious Area Coefficients 871 0 871 0.00 0 871

Land Use Area Percent Impervious

Impervious 

Runoff 

Volume

Pervious Runoff 

Volume

Total Runoff 

Volume

Total 

Infiltration 

Volume

(m
2
) (%) (m

3
/yr) (m

3
/yr) (m

3
/yr) (m

3
/yr)

Agricultural - Future Public Lands              75,375 0.0% 0 15,105                 15,105          10,070           

Agricultural - Future Private Lands 359,121           0.0% 0 71,968                 71,968          47,979           

Total Pre Development 434,496          0.0% 0 87,073               87,073         58,049          

*Precipitation and Evapotranspiration annual depths were referenced from TRSPA Water Balance Tool.

Post-Development:

Precipitation* Evapo-Transpiration* Surplus Infiltration Factor Infiltration Run-off

(mm/yr) (mm/yr) (mm/yr) (unitless) (mm/yr) (mm/yr)

Annual Depth (mm) 871 537 334 0.30 100 234

Pervious Area Coefficients 871 537 334 0.30 100 234

Impervious Area Coefficients 871 0 871 0.00 0 871

Land Use Area Percent Impervious

Impervious 

Runoff 

Volume

Pervious Runoff 

Volume

Total Runoff 

Volume

Total 

Infiltration 

Volume

(m
2
) (%) (m

3
/yr) (m

3
/yr) (m

3
/yr) (m

3
/yr)

Roads 33,894             75.0% 22,141       1,981                   24,122          849                

SWM Facilities 32,618             11.2% 3,182         6,772                   9,954            2,902             

Open Space 8,863               0.0% -             2,072                   2,072            888                

Sub-Total Public Lands 75,375            38.6% 25,323      10,825               36,148         4,639            

Block 1 14,670             80.0% 10,222       686                      10,908          294                

Block 2 48,004             89.3% 37,338       1,201                   38,539          515                

Block 3 21,053             90.0% 16,503       492                      16,996          211                

Block 4 46,527             90.0% 36,473       1,088                   37,560          466                

Block 5 & 7 41,331             90.0% 32,399       966                      33,366          414                

Block 6 17,834             90.0% 13,980       417                      14,397          179                

Block 101 13,633             80.0% 9,499         637                      10,137          273                

Block 102 44,191             90.0% 34,641       1,033                   35,675          443                

Block 103 3,112               80.0% 2,168         146                      2,314            62                  

Block 106 69,023             90.0% 54,107       1,614                   55,721          692                

Block 107 7,751               90.0% 6,076         181                      6,257            78                  

Block 108 & 109 31,992             84.0% 23,407       1,197                   24,603          513                

Sub-Total Private Lands 359,121           88.5% 276,814     9,658                   286,472        4,139             

Total Post Development 434,496          79.8% 302,137    20,483               322,621       8,779            

*Precipitation and Evapotranspiration annual depths were referenced from TRSPA Water Balance Tool.

Total Post-Pre Development Deficit (m
3
): -49270 (Surplus if Positive)

Total Private Lands Pre-Post Development Deficit excluding LIDs: -5431 m
3
/yr

Annual Pervious Area Post-Development Runoff Infiltrated/Filtered by LIDs: 210.4 mm/yr

Annual Impervious Area Post-Development Runoff Infiltrated/Filtrated by LIDs: 783.9 mm/yr

Total Catchment Area of Infiltration-Based LIDs: 0.5578 ha

Total Catchment Area of Filtration-Based LIDs: 0.9360 ha

Weighted Average Additional Infiltration through LIDs: 3432 m
3
/yr

Weighted Average Additional Filtration through LIDs: 6017 m
3
/yr

Total Private Lands Pre-Post Development Deficit including Infiltration LIDs: -1999 m
3
/yr

Pre-Development Infiltration Factor:

- Topography is classified as Hilly land, factor of 0.10
- Soils are classified as clay Loam, factor of 0.20  

- Cover is predominately cultivated land, factor of 0.10

- Total Factor is 0.40 Sub Factors Description Factor

Post-Development Infiltration Factor: Topography Flat Land (<0.6m/km) 0.30

- Topography is classified as Hilly land, factor of 0.10 Rolling Land (2.8m to 3.8m/km) 0.20
- Soils are classified as clay loam, factor of 0.20 Hilly Land (28m to 47m/km) 0.10

- Cover corresponds does not correspond to cultivated or woodlands, no factor applied. Soils Tight Impervious Clay 0.10

- Total Factor is 0.30 Medium Combinations of 0.20
Open Sandy Loam 0.40

Cover Cultivated Land 0.10
Woodland 0.20

Tullamore Secondary Plan Area

Preliminary Annual Water Balance Calculations - Thornwaite & Mather Approach

Percent Impervious

71%

75%

Proposed LIDs have been designed to capture impervious runoff from the 90
th
 percentile event. The theoretical total annual runoff capture for the LIDs equates to 90% of the 

Impervious and Pervious Area Average Annual Runoff resulting in an additional 783.9 mm/year and 210.4 mm/year retention for the upstream catchment area respectively.

Implementing the proposed Infiltration-based LIDs will reduce the public lands Water Balance deficit from 5431 to 1999 m
3
/yr. All available right-of-way infiltration based LID 

locations within the public lands has been exhausted.

Individual Site Plans will provide additional LID measures to reduce the Post development water balance 

deficit.

Infiltration Factors
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NOTES / DESCRIPTIONS

MH No. Sta. MH No. Sta.
Surface 

Elev.

Inv. 

Elev.
Cover

Surface 

Elev.

Inv. 

Elev.
Cover

Ha min. min. mm/h m3/s m m/m mm m3/s m/s m/s min. m m m m m m m m

Davis Lane (lot level control) 1 0.98 0.176

Davis Lane (rooftop control) 1 0.42 0.017

Davis Lane STM1 STM2 2 0.31 0.76 0.24 0.24 10.00 10.00 110 0.266 88.3 0.005 525 0.304 1.40 1.05 236.51 234.87 1.11 236.99 234.43 2.04 87.5%

Street 'A' (lot level control) 3 0.95 0.172

Street 'A' (rooftop control) 3 0.41 0.016

Street 'A' (lot level control) 4 0.22 0.039

Street 'A' (rooftop control) 4 0.09 0.004

Street 'A' STM2 STM3 5 0.27 0.72 0.20 0.44 11.05 105 0.551 116.5 0.007 675 0.703 1.97 0.561 0.99 0.08 236.99 234.28 2.04 236.20 233.46 2.06 78.4%

Street 'A' STM3 STM4 0.44 12.04 101 0.547 20.0 0.006 675 0.651 1.82 -0.146 0.18 0.05 236.20 233.41 2.11 236.06 233.29 2.10 83.9%

Street 'A' STM4 STM5 6 0.29 0.72 0.21 0.64 12.22 100 0.603 120.0 0.008 675 0.752 2.10 0.281 0.95 0.08 236.06 233.21 2.17 235.17 232.25 2.24 80.2%

Street 'A' STM5 STM6 7 0.31 0.76 0.24 0.88 13.17 96.9 0.661 120.0 0.010 675 0.841 2.35 0.248 0.85 0.02 235.17 232.23 2.26 233.39 231.03 1.68 78.6%

Street 'A' STM6 STM7 8 0.31 0.76 0.24 1.12 14.02 94 0.715 120.0 0.010 675 0.841 2.35 0.000 0.85 0.02 233.39 231.01 1.70 232.38 229.81 1.89 85.1%

Street 'A' (lot level control) 9 2.65 0.477

Street 'A' (rooftop control) 9 1.77 0.071

Street 'A' (lot level control) 10 2.29 0.411

Street 'A' (rooftop control) 10 2.16 0.086

Street 'A'* STM7 STM8 11 0.31 0.76 0.24 1.35 14.87 91.3 1.812 109.9 0.005 1200 2.757 2.44 0.09 0.75 0.02 232.38 229.52 1.90 231.47 228.97 1.54 65.7%

Street 'A'* STM8 STM9 12 2.05 0.87 1.79 3.14 15.62 89 2.246 12.3 0.005 1200 2.757 2.44 0.00 0.08 0.08 231.47 228.89 1.61 231.34 228.83 1.54 81.5%

Street 'A'* STM9 STM10 13 0.35 0.77 0.27 3.41 15.71 88.8 2.309 101.6 0.005 1200 2.757 2.44 0.00 0.69 0.05 231.34 228.78 1.60 230.47 228.27 1.23 83.8%

Street 'A' (lot level control) 14 0.89 0.161

Street 'A' (rooftop control) 14 0.89 0.036

Street 'A'* STM10 STM11 15 0.50 0.78 0.39 3.79 16.40 86.8 2.580 150.0 0.006 1200 3.020 2.67 0.23 0.94 0.02 230.47 228.25 1.26 229.23 227.35 0.91 85.4%

Street 'A'* STM11 STM12 3.79 17.34 84.3 2.553 18.6 0.008 1200 3.487 3.08 0.41 0.10 0.08 229.23 227.27 1.00 229.25 227.12 1.16 73.2%

Street 'A'* (SWMF1 N Inlet) STM12 HW1 3.79 17.44 84 2.550 10.0 0.010 1200 3.899 3.45 0.36 0.05 0.02 229.25 227.10 1.19 228.39 227.00 0.42 65.4%

Mayfield Road (lot level control) 16 2.33 0.419

Mayfield Road (rooftop control) 16 2.33 0.093

Mayfield Road STM13 STM14 16 4.65 10.00 10.00 0.512 110.6 0.008 675 0.752 2.10 0.88 230.86 229.09 1.09 231.01 228.21 2.13 68.1%

Mayfield Road (lot level control) 17 2.07 0.372

Mayfield Road (rooftop control) 17 2.07 0.083

Mayfield Road STM14 STM15 17 4.13 10.88 0.966 64.9 0.009 825 1.362 2.55 0.45 0.42 0.02 231.01 228.06 2.13 229.96 227.47 1.66 71.0%

Mayfield Road* STM15 STM16 11.30 0.966 14.2 0.010 825 1.435 2.69 0.14 0.09 0.05 229.96 227.42 1.71 229.82 227.28 1.72 67.3%

Mayfield Road* (SWMF1 S Inlet) STM16 HW2 18 2.02 0.78 1.57 1.57 11.39 104 1.419 20.0 0.010 900 1.810 2.85 0.16 0.12 0.08 229.82 227.20 1.72 228.04 227.00 0.13 78.4%

Street 'B' (lot level control) 22 3.45 0.621

Street 'B' (lot level control) 23 1.60 0.288

LOCATION

DOWNSTREAM

PROFILE

Time 

of 

Flow

PIPE SELECTION

Minor 

LossesPipe L
Pipe 

So
A*C

Cumul.

A*C

Pipe

Dia.
i Q

UPSTREAM
∆ V 

(Max 0.6)

Tc 

External

SHEET No. _____ OF _____ DATE        Jan. 2025         

DESIGNED BY          M.G.          

CHECKED BY            J.P.          

Actual 

Capacity 

(full)

DEVELOPMENT          Tullamore Secondary Plan Area                      

CONSULTANT             The Jones Consulting Group Ltd.                   

MAJOR DRAINAGE AREA             Western Portion of Site                  

ENGINEERING SERVICES - STORM DRAINAGE DESIGN SHEET

FOR CIRCULAR DRAINS FLOWING FULL

5-YEAR DESIGN STORM INCLUDING ALLOWABLE RELEASE RATE

DRAINAGE AREA

AREA  ID #
Cumul. 

Tc
STREET

FROM TO

A C

RUNOFF

Fall in 

Sewer
V 

(Average)
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NOTES / DESCRIPTIONS

MH No. Sta. MH No. Sta.
Surface 

Elev.

Inv. 

Elev.
Cover

Surface 

Elev.

Inv. 

Elev.
Cover

Ha min. min. mm/h m3/s m m/m mm m3/s m/s m/s min. m m m m m m m m

LOCATION

DOWNSTREAM

PROFILE

Time 

of 

Flow

PIPE SELECTION

Minor 

LossesPipe L
Pipe 

So
A*C

Cumul.

A*C

Pipe

Dia.
i Q

UPSTREAM
∆ V 

(Max 0.6)

Tc 

External

SHEET No. _____ OF _____ DATE        Jan. 2025         

DESIGNED BY          M.G.          

CHECKED BY            J.P.          

Actual 

Capacity 

(full)

DEVELOPMENT          Tullamore Secondary Plan Area                      

CONSULTANT             The Jones Consulting Group Ltd.                   

MAJOR DRAINAGE AREA             Western Portion of Site                  

ENGINEERING SERVICES - STORM DRAINAGE DESIGN SHEET

FOR CIRCULAR DRAINS FLOWING FULL

5-YEAR DESIGN STORM INCLUDING ALLOWABLE RELEASE RATE

DRAINAGE AREA

AREA  ID #
Cumul. 

Tc
STREET

FROM TO

A C

RUNOFF

Fall in 

Sewer
V 

(Average)

Street 'B' (lot level control) 24 0.39 0.070

Street 'B' STM17 STM18 25 0.52 0.64 0.33 0.33 10.00 10.00 110 1.080 125.8 0.005 900 1.280 2.01 1.04 231.44 228.87 1.67 230.17 228.24 1.03 84.4%

SWMF2 Easement STM18 STM19 0.33 11.04 105 1.076 121.6 0.005 900 1.280 2.01 0.00 1.01 0.08 230.17 228.16 1.11 229.00 227.55 0.55 84.0%

SWMF2 Easement STM19 STM20 0.33 12.05 101 1.072 42.8 0.007 900 1.515 2.38 0.37 0.30 0.08 229.00 227.47 0.63 228.95 227.17 0.88 70.8%

SWMF2 Easement (SWMF2 N Inlet) STM20 HW3 0.33 12.35 99.9 1.071 8.8 0.01 900 1.810 2.85 0.46 0.05 0.08 228.95 227.09 0.96 228.04 227.00 0.13 59.2%

* Asteric indicates that the provided run is using an equivalently sized elliptical pipe. TOWN STANDARD No. 104

Areas with lot level controls are assumed to be releasing at the 180L/s/ha targeted release rate.

Areas with rooftop controls are assumed to be releasing at the 40L/s/ha targeted release rate.

To Be Submitted on 11x17 Paper
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NOTES / DESCRIPTIONS

MH No. Sta. MH No. Sta.
Surface 

Elev.

Inv. 

Elev.
Cover

Surface 

Elev.

Inv.  

Elev.
Cover

Ha m
3
/s m

3
/s m m/m mm m

3
/s m/s m/s m/s m m m m m m m m

Street B (Rooftop Control) 22 3.45 0.138 0.138

Street B (Rooftop Control) 23 1.6 0.064 0.202

Street B (Rooftop Control) 24 0.39 0.015 0.218

Street B 8 9 0.218 149.2 0.005 525 0.304 1.40 1.77 231.44 228.39 2.53 230.30 227.644 2.13 71.5%

Street B 9 HW6 0.218 6.75 0.005 525 0.304 1.40 0.00 0.08 0.08 230.45 227.56 2.36 228.15 227.53 0.10 71.5%

To Be Submitted on 11x17 Paper TOWN STANDARD No. 105

Fall in 

Sewer

UPSTREAM DOWNSTREAM
Pipe 

So

Pipe 

Dia.

Actual 

Capacity 

(full)

V 

(Average)

Time 

of 

Flow

∆ V

(Max 0.6)
AREA  ID # Q Pipe L

Cumul. 

Q

DEVELOPMENT          Tullamore Secondary Plan Area                      

CONSULTANT             The Jones Consulting Group Ltd.                   

MAJOR DRAINAGE AREA             Western Portion of Site                  

PUBLIC WORKS AND ENGINEERING DEPARTMENT

THIRD PIPE STORM DRAINAGE DESIGN SHEET

FOR CIRCULAR DRAINS FLOWING FULL

ROOFTOPS CONTROLLED TO 40 L/S/HA

SHEET No. _____ OF _____ DATE        Jan. 2025       

DESIGNED BY          M.G.          

CHECKED BY            J.P.          

LOCATION DRAINAGE AREA RUNOFF PIPE SELECTION

Minor 

Losses

PROFILE

STREET

FROM TO

A C A*C
Cumul. 

A*C
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NOTES / DESCRIPTIONS

MH No. Sta. MH No. Sta.
Surface 

Elev.

Inv. 

Elev.
Cover

Surface 

Elev.

Inv. 

Elev.
Cover

Ha min. min. mm/h m3/s m m/m mm m3/s m/s m/s min. m m m m m m m m

SWMF1 Bypass *** STM12 CONTROL MH1 3.79 17.49 83.9 0.883 71.2 0.005 1200 2.757 2.44 0.49 229.25 227.12 0.93 229.25 226.76 1.29 32.0%

SWMF1 Bypass *** CONTROL MH1 STM21 19 2.13 0.21 0.44 4.23 17.98 82.6 0.971 37.3 0.005 1200 2.757 2.44 0.26 0.05 229.25 226.71 1.34 228.95 226.53 1.22 35.2%

SWMF1 Bypass *** STM21 HW4 4.23 18.23 82 0.963 29.3 0.005 1200 2.757 2.44 0.20 0.08 228.95 226.45 1.30 228.95 226.30 1.45 34.9%

SWMF1 Outlet* CONTROL MH1 HW5 17.49 0.683 30.5 0.005 750 0.787 1.78 0.29 229.25 227.00 1.50 227.72 226.85 0.12 86.8%

SWMF2 Outlet** CONTROL MH2 HW6 12.40 0.205 19.1 0.005 525 0.304 1.40 0.23 228.95 227.00 1.42 227.53 226.9 0.10 67.4%

SWMF2 Bypass STM19 STM22 0.33 12.05 101 1.072 107.9 0.005 900 1.280 2.01 0.89 229.00 227.47 0.63 228.95 226.93 1.12 83.7%

SWMF2 Bypass STM22 HW7 0.33 12.94 97.7 1.072 14.6 0.005 900 1.280 2.01 0.12 0.08 228.95 226.85 1.20 227.81 226.78 0.13 83.7%

* A flow rate of 0.683 m
3
/s has been used in sizing SWMF1 outlet pipe. This flowrate represents the controlled flowrate from both primary and secondary controls experienced during the Hazel Regional Event. TOWN STANDARD No. 104

** A flow rate of 0.205 m
3
/s has been used in sizing SWMF2 outlet pipe. This flowrate represents the controlled flowrate from both primary and secondary controls experienced during the Hazel Regional Event.

*** Asteric indicates that the provided run is using an equivalently sized elliptical pipe.

To Be Submitted on 11x17 Paper

STREET

FROM TO

AREA  ID # A C A*C
Cumul.

A*C

Tc 

External

DOWNSTREAM

i Q Pipe L
Pipe 

So

Pipe

Dia.

DEVELOPMENT          Tullamore Secondary Plan Area                      

CONSULTANT             The Jones Consulting Group Ltd.                   

MAJOR DRAINAGE AREA             Western Portion of Site                  

ENGINEERING SERVICES - STORM DRAINAGE DESIGN SHEET

FOR CIRCULAR DRAINS FLOWING FULL

SWMF OUTLETS - 2-YEAR DESIGN STORM

SHEET No. _____ OF _____ DATE        Jan. 2025         

DESIGNED BY          M.G.          

CHECKED BY            J.P.          

LOCATION DRAINAGE AREA RUNOFF PIPE SELECTION

Minor 

Losses

PROFILE

Cumul. 

Tc

Actual 

Capacity 

(full)

V 

(Average)

∆ V 

(Max 0.6)

Time 

of 

Flow

Fall in 

Sewer

UPSTREAM

G:\Active\CAL-13304(Caledon-Tullamore Sec Plan)\50-Eng Design\STM\CAL-13304-STM Design Sheet 2025-01-15.xlsx Page 1



NOTES / DESCRIPTIONS

MH No. Sta. MH No. Sta.
Surface 

Elev.

Inv. 

Elev.
Cover

Surface 

Elev.

Inv. 

Elev.
Cover

Ha min. min. mm/h m3/s m m/m mm m3/s m/s m/s min. m m m m m m m m

Davis Lane (lot level control) 1 0.98 0.176

Davis Lane (rooftop control) 1 0.42 0.017

Davis Lane STM1 STM2 2 0.31 0.76 0.24 0.24 10.00 10.00 197 0.324 88.3 0.005 525 0.304 1.40 1.05 236.51 234.87 1.11 236.99 234.43 2.04 106.5%

Street 'A' (lot level control) 3 0.95 0.172

Street 'A' (rooftop control) 3 0.41 0.016

Street 'A' (lot level control) 4 0.22 0.039

Street 'A' (rooftop control) 4 0.09 0.004

Street 'A' STM2 STM3 5 0.27 0.72 0.20 0.44 11.05 189 0.654 116.5 0.007 675 0.703 1.97 0.561 0.99 0.08 236.99 234.28 2.04 236.20 233.46 2.06 92.9%

Street 'A' STM3 STM4 0.44 12.04 183 0.646 20.0 0.006 675 0.651 1.82 -0.146 0.18 0.05 236.20 233.41 2.11 236.06 233.29 2.10 99.2%

Street 'A' STM4 STM5 6 0.29 0.72 0.21 0.64 12.22 182 0.749 120.0 0.008 675 0.752 2.10 0.281 0.95 0.08 236.06 233.21 2.17 235.17 232.25 2.24 99.6%

Street 'A' STM5 STM6 7 0.31 0.76 0.24 0.88 13.17 177 0.855 120.0 0.010 675 0.841 2.35 0.248 0.85 0.02 235.17 232.23 2.26 233.39 231.03 1.68 101.7%

Street 'A' STM6 STM7 8 0.31 0.76 0.24 1.12 14.02 172 0.957 120.0 0.010 675 0.841 2.35 0.000 0.85 0.02 233.39 231.01 1.70 232.38 229.81 1.89 113.8%

Street 'A' (lot level control) 9 2.65 0.477

Street 'A' (rooftop control) 9 1.77 0.071

Street 'A' (lot level control) 10 2.29 0.411

Street 'A' (rooftop control) 10 2.16 0.086

Street 'A'* STM7 STM8 11 0.31 0.76 0.24 1.35 14.87 168 2.098 109.9 0.005 1200 2.757 2.44 0.09 0.75 0.02 232.38 229.52 1.90 231.47 228.97 1.54 76.1%

Street 'A'* STM8 STM9 12 2.05 0.87 1.79 3.14 15.62 164 2.898 12.3 0.005 1200 2.757 2.44 0.00 0.08 0.08 231.47 228.89 1.61 231.34 228.83 1.54 105.1%

Street 'A'* STM9 STM10 13 0.35 0.77 0.27 3.41 15.71 163 3.015 101.6 0.005 1200 2.757 2.44 0.00 0.69 0.05 231.34 228.78 1.60 230.47 228.27 1.23 109.4%

Street 'A' (lot level control) 14 0.89 0.161

Street 'A' (rooftop control) 14 0.89 0.036

Street 'A'* STM10 STM11 15 0.50 0.78 0.39 3.79 16.40 160 3.352 150.0 0.006 1200 3.020 2.67 0.23 0.94 0.02 230.47 228.25 1.26 229.23 227.35 0.91 111.0%

Street 'A'* STM11 STM12 3.79 17.34 156 3.308 18.6 0.008 1200 3.487 3.08 0.41 0.10 0.08 229.23 227.27 1.00 229.25 227.12 1.16 94.9%

Street 'A'* (SWMF1 N Inlet) STM12 HW1 3.79 17.44 155 3.303 10.0 0.010 1200 3.899 3.45 0.36 0.05 0.02 229.25 227.10 1.19 228.39 227.00 0.42 84.7%

Mayfield Road (lot level control) 16 2.33 0.419

Mayfield Road (rooftop control) 16 2.33 0.093

Mayfield Road STM13 STM14 16 4.65 10.00 10.00 0.512 110.6 0.008 675 0.752 2.10 0.88 230.86 229.09 1.09 231.01 228.21 2.13 68.1%

Mayfield Road (lot level control) 17 2.07 0.372

Mayfield Road (rooftop control) 17 2.07 0.083

Mayfield Road STM14 STM15 17 4.13 10.88 0.966 64.9 0.009 825 1.362 2.55 0.45 0.42 0.02 231.01 228.06 2.13 229.96 227.47 1.66 71.0%

Mayfield Road* STM15 STM16 11.30 0.966 14.2 0.010 825 1.435 2.69 0.14 0.09 0.05 229.96 227.42 1.71 229.82 227.28 1.72 67.3%

Mayfield Road* (SWMF1 S Inlet) STM16 HW2 18 2.02 0.78 1.57 1.57 11.39 187 1.783 20.0 0.010 900 1.810 2.85 0.16 0.12 0.08 229.82 227.20 1.72 228.04 227.00 0.13 98.5%

Street 'B' (lot level control) 22 3.45 0.621

Street 'B' (lot level control) 23 1.60 0.288

DEVELOPMENT          Tullamore Secondary Plan Area                      

CONSULTANT             The Jones Consulting Group Ltd.                   

MAJOR DRAINAGE AREA             Western Portion of Site                  

ENGINEERING SERVICES - STORM DRAINAGE DESIGN CHART

FOR CIRCULAR DRAINS FLOWING FULL

100-YEAR DESIGN STORM INCLUDING ALLOWABLE RELEASE RATE

SHEET No. _____ OF _____ DATE        Jan. 2025         

DESIGNED BY          M.G.          

CHECKED BY            J.P.          

LOCATION DRAINAGE AREA RUNOFF PIPE SELECTION

Minor 

Losses

PROFILE

Cumul. 

Tc

Actual 

Capacity 

(full)

V 

(Average)

∆ V 

(Max 0.6)

Time 

of 

Flow

Fall in 

Sewer

UPSTREAM

STREET

FROM TO

AREA  ID # A C A*C
Cumul.

A*C

Tc 

External

DOWNSTREAM

i Q Pipe L
Pipe 

So

Pipe

Dia.
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NOTES / DESCRIPTIONS

MH No. Sta. MH No. Sta.
Surface 

Elev.

Inv. 

Elev.
Cover

Surface 

Elev.

Inv. 

Elev.
Cover

Ha min. min. mm/h m3/s m m/m mm m3/s m/s m/s min. m m m m m m m m

DEVELOPMENT          Tullamore Secondary Plan Area                      

CONSULTANT             The Jones Consulting Group Ltd.                   

MAJOR DRAINAGE AREA             Western Portion of Site                  

ENGINEERING SERVICES - STORM DRAINAGE DESIGN CHART

FOR CIRCULAR DRAINS FLOWING FULL

100-YEAR DESIGN STORM INCLUDING ALLOWABLE RELEASE RATE

SHEET No. _____ OF _____ DATE        Jan. 2025         

DESIGNED BY          M.G.          

CHECKED BY            J.P.          

LOCATION DRAINAGE AREA RUNOFF PIPE SELECTION

Minor 

Losses

PROFILE

Cumul. 

Tc

Actual 

Capacity 

(full)

V 

(Average)

∆ V 

(Max 0.6)

Time 

of 

Flow

Fall in 

Sewer

UPSTREAM

STREET

FROM TO

AREA  ID # A C A*C
Cumul.

A*C

Tc 

External

DOWNSTREAM

i Q Pipe L
Pipe 

So

Pipe

Dia.

Street 'B' (lot level control) 24 0.39 0.070

Street 'B' STM17 STM18 25 0.52 0.64 0.33 0.33 10.00 10.00 197 1.160 125.8 0.005 900 1.280 2.01 1.04 231.44 228.87 1.67 230.17 228.24 1.03 90.6%

SWMF2 Easement STM18 STM19 0.33 11.04 190 1.153 121.6 0.005 900 1.280 2.01 0.00 1.01 0.08 230.17 228.16 1.11 229.00 227.55 0.55 90.1%

SWMF2 Easement STM19 STM20 0.33 12.05 183 1.148 42.8 0.007 900 1.515 2.38 0.37 0.30 0.08 229.00 227.47 0.63 228.95 227.17 0.88 75.8%

SWMF2 Easement (SWMF2 N Inlet) STM20 HW3 0.33 12.35 181 1.146 8.8 0.01 900 1.810 2.85 0.46 0.05 0.08 228.95 227.09 0.96 228.04 227.00 0.13 63.3%

* Asteric indicates that the provided run is using an equivalently sized elliptical pipe. TOWN STANDARD No. 104

Areas with lot level controls are assumed to be releasing at the 180L/s/ha targeted release rate.

Areas with rooftop controls are assumed to be releasing at the 40L/s/ha targeted release rate.

To Be Submitted on 11x17 Paper

G:\Active\CAL-13304(Caledon-Tullamore Sec Plan)\50-Eng Design\STM\CAL-13304-STM Design Sheet 2025-01-15.xlsx Page 2



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, Feb 3 2025

CAL-13304 - 26m ROW Conveyance Capacity 100Yr 4Hr CHI

User-defined
Invert Elev (m) =  229.1610
Slope (%) =  0.0850
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cms) =  0.3320

(Sta, El, n)-(Sta, El, n)...
( 0.0000, 229.4220)-(0.5000, 229.4120, 0.035)-(2.0000, 229.3820, 0.013)-(4.5500, 229.3310, 0.035)-(5.5500, 229.3110, 0.013)-(5.7000, 229.3100, 0.013)-(5.7500, 229.1610, 0.013)
-(6.0500, 229.1910, 0.013)-(13.0000, 229.3300, 0.013)-(19.9500, 229.1910, 0.013)-(20.2500, 229.1610, 0.013)-(20.3000, 229.3100, 0.013)-(20.4500, 229.3110, 0.013)
-(24.0000, 229.3820, 0.035)-(25.5000, 229.4120, 0.013)-(26.0000, 229.4220, 0.035)

Highlighted
Depth (m) =  0.1615
Q (cms) =  0.3320
Area (sqm) =  0.9721
Velocity (m/s) =  0.3415
Wetted Perim (m) =  15.5288
Crit Depth, Yc (m) =  0.1219
Top Width (m) =  15.3086
EGL (m) =  0.1675

-3 0 3 6 9 12 15 18 21 24 27 30 33

Elev (m) Depth (m)
Section

228.9000 -0.2610

229.0500 -0.1110

229.2000 0.0390

229.3500 0.1890

229.5000 0.3390

229.6500 0.4890

Sta (m)
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CAL-13304 - 26m ROW Maximum Conveyance Capacity

User-defined
Invert Elev (m) =  229.1610
Slope (%) =  0.0850
N-Value =  0.019

Calculations
Compute by: Known Depth
Known Depth (m) =  0.2610

(Sta, El, n)-(Sta, El, n)...
( 0.0000, 229.4220)-(0.5000, 229.4120, 0.035)-(2.0000, 229.3820, 0.013)-(4.5500, 229.3310, 0.035)-(5.5500, 229.3110, 0.013)-(5.7000, 229.3100, 0.013)-(5.7500, 229.1610, 0.013)
-(6.0500, 229.1910, 0.013)-(13.0000, 229.3300, 0.013)-(19.9500, 229.1910, 0.013)-(20.2500, 229.1610, 0.013)-(20.3000, 229.3100, 0.013)-(20.4500, 229.3110, 0.013)
-(24.0000, 229.3820, 0.035)-(25.5000, 229.4120, 0.013)-(26.0000, 229.4220, 0.035)

Highlighted
Depth (m) =  0.2610
Q (cms) =  1.1117
Area (sqm) =  3.0605
Velocity (m/s) =  0.3632
Wetted Perim (m) =  26.2224
Crit Depth, Yc (m) =  0.1829
Top Width (m) =  26.0000
EGL (m) =  0.2677

-3 0 3 6 9 12 15 18 21 24 27 30 33

Elev (m) Depth (m)
Section

228.9000 -0.2610

229.0500 -0.1110

229.2000 0.0390

229.3500 0.1890

229.5000 0.3390

229.6500 0.4890

Sta (m)
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