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1. INTRODUCTION 

This revised Functional Servicing Report has been prepared by GM BluePlan Engineering Limited in support of 

the Draft Plans of Subdivision and Zoning By-Law Amendments for the proposed residential developments 

referred to as the Marsville North Subdivision (the east half of Lot 6, Concession 13 within the Township of East 

Garafraxa, in the County of Dufferin) and the Marsville South Subdivision (the east half of Lot 5, Concession 13 

within the Township of East Garafraxa, in the County of Dufferin).  

 

This report documents the proposed site grading, site servicing, stormwater management system and outlet 

design for the Marsville North Subdivision and Marsville South Subdivision within the Study Area as shown on 

Figure 1. 

 

The site grading, site servicing and stormwater management techniques for the Study Area Including the 

Marsville North and South Subdivisions were derived from the recommendations presented in the following 

plans and reports: 

• Draft Plan of Subdivision for Marsville North Subdivision prepared by GSP Group (dated August 12, 

2024) 

• Draft Plan of Subdivision for Marsville South Subdivision prepared by GSP Group (dated June 7, 2024) 

• Topographic Survey completed by GM BluePlan Engineering Limited (dated December 2019 and 

February 2021) 

• Geotechnical Investigation Report (WSP Canada Inc., dated May 2014) 

• Geotechnical Investigation Marsville North (Marsville Thunderbird) Subdivision, Township of East 

Garafraxa (Marsville) Ontario (V.A. Wood (Guelph) Incorporated, dated February 2020) 

• Foundation Recommendations Marsville North Subdivision (JLP Services Inc., dated April 4, 2022) 

• Geotechnical Investigation, Blackwell Subdivision, Part of Lot 5, Concession 13, Township of East 

Garafraxa (Marsville) (V.A. Wood (Guelph) Inc., dated February 2020) 

• Foundation Recommendations Marsville South Subdivision (JLP Services Inc., dated April 4, 2022) 

• Marsville Well #2 Well Performance Assessment prepared by Geo Kamp Limited (dated May 2020) 
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• Marsville Water Supply System Small Municipal Residential Drinking Water System Schedule 22 

Summary Report (Dufferin Water Co. Ltd., dated January 1, 2019 to December 31, 2019) 

• Thunderbird Drainage Works (Uderstadt Burnside Ltd., dated April 28, 1981) 

• Brouwer Drainage Works (E.H Uderstadt Inc. dated August 10, 1979) 

• Township of East Garafraxa Official Plan (dated October 26, 2005) 

• Technical Memo - Hydrogeology Executive Summary of Past Reports (GM BluePlan Engineering 

Limited, dated August 2020)  

• Proposed Marsville Heritage Estate Development Hydrogeological Assessment – WSP Canada Inc. 

(2014) 

• Additional Shallow Groundwater Investigation Proposed Marsville Estate Development – WSP Canada 

Inc. (2016) 

• Marsville Heritage Estate – Nitrate Isotope Testing BH3, BH5, and BH9 Memo #1 – GEO KAMP Limited 

(2018) 

• Marsville Heritage Estates Development MEMO #3 – Water Table Slope & Deep BH Performance 

Testing (BH1D, BH8, and BH12) - GEO KAMP Limited (2018) 

• Marsville Heritage Estates Development Regarding Additional Hand Auger Holes MEMO #4 – GEO 

KAMP Limited (2018) 

• Groundwater Impacts Considerations proposed Subdivision Design Marsville, Ontario – Rural 

Developments Consultants Limited (2018) 

• Servicing Options Report, Marsville North, South & Estates Subdivisions, Township of East Garafraxa 

(Marsville), - GM BluePlan Engineering Limited (Revised November 12, 2021) 

• Marsville Servicing Options Report Memo to Council – R.J. Burnside & Associates Limited (November 

18, 2021) 

• Hydrogeological Study for the Marsville South Subdivision – Part Lot 5, Concession 13, Geographic 

Township of East Garafraxa (GM BluePlan Engineering Limited, dated May 2022) 

• Marsville Water System Expansion Municipal Class Environmental Assessment (Schedule B) Project 

File Report (R.J. Burnside & Associates Limited, dated September 2023) 

• Groundwater Level Monitoring Report (GEI Consultants Canada Ltd., dated August 2024) 

2. STUDY AREA INFORMATION 

The 135.8-hectare Study Area, as shown on Figure 1, consists of the following components: 

• Marsville North Subdivision: a proposed 9.73-hectare development bounded by existing agricultural 

lands to the north, 13th Line to the east, existing residential development (commonly referred to as the 

Thunderbird Subdivision) to the south, and existing agricultural lands to the west. The site is currently 

zoned for Agricultural (A) use. The site is grass covered with a portion of the site being cultivated for 

agricultural use. 
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In February of 2020 a supplementary investigation was completed. V.A. Wood (Guelph) Inc. advanced 

six (6) boreholes, identifying a topsoil layer underlain by intermittent layers of sand silt till, sand and 

silt, silt clay and sand deposits.  The supplementary groundwater elevations across the site were found 

to range from 0.6m to 5.9m below original ground surface.  

• Marsville South Subdivision: In January of 2020, V.A. Wood (Guelph) Inc. advanced eighteen (18) 

boreholes and identified a thin layer of topsoil underlain by intermittent layers of silt and sand, and 

sandy clayey silt till and sand deposits. The groundwater elevations across the site were found to range 

from 0.3m to 10.5m below original ground surface.  

 

For the Study Area, the reports for the Geotechnical Investigations are attached in the Appendices as follows: 

• Appendix A: Marsville North Subdivision - Geotechnical Investigation Report (WSP Canada Inc., dated 

May 2014). 

• Appendix B: Marsville North Subdivision - Geotechnical Investigation Marsville North (Marsville 

Thunderbird) Subdivision, Township of East Garafraxa (Marsville) Ontario (V.A. Wood (Guelph) 

Incorporated, dated February 2020) and the Foundation Recommendations Marsville North Subdivision 

(JLP Services Inc., dated April 4, 2022) 

• Appendix C: Marsville South Subdivision - Geotechnical Investigation Report (V.A. Wood (Guelph) Inc. 

dated January 2020) and the Foundation Recommendations Marsville South Subdivision (JLP Services 

Inc., dated April 4, 2022) 

 

Groundwater 

As part of the February 2020 Geotechnical Investigations, monitoring wells with data loggers were installed by 

GM Blueplan Engineering Limited across the proposed development sites to establish the seasonal groundwater 

trends. Groundwater elevations across the proposed development sites recorded to date were as follows: 

• Marsville North Subdivision: Groundwater elevations recorded to date have ranged from 0m to 8.7m 

below original ground surface and have been summarized in Appendix D. 

• Marsville South Subdivision: Groundwater elevations recorded to date have ranged from 0m to 6.5m 

below original ground surface and have been summarized in Appendix D. 

 

Existing Site Access and Right-of-Way Cross-Section 

Within the Study Area, the existing site access to the proposed development sites and the existing right-of-way 

cross-section is as follows: 

• Marsville North Subdivision: Access is provided via 13th Line, as well as from Grand Crescent and Maple 

Street located within the existing Thunderbird Subdivision. 

• Marsville South Subdivision: Access is provided via Dufferin County Road 3 and 13th Line. 

• Existing Development: A 20m wide rural right-of-way cross-section provides site access (Grand Crescent 

and Maple Street) and elsewhere in Marsville.  The existing right-of-way cross-section generally consists 

of two asphalt lanes for vehicular travel, gravel shoulders along each side of the asphalt lanes and 

vegetated roadside ditches for the conveyance of storm drainage.  Driveway culverts have also been 

installed within the rural right-of-way to provide driveway access to each of the existing lots. 
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Sanitary Servicing 

Sanitary servicing for all existing residential, commercial and institutional lots within the Marsville Urban 

Boundary is currently provided by individual private on-site septic systems. 

 

Water Servicing 

Water servicing for all existing residential, commercial and institutional lots in Marsville is provided by individual 

private on-site wells, with the exception of the Thunderbird Subdivision. 

 

Water supply for the existing Thunderbird Subdivision (Grand Crescent, Maple Street and Victoria Boulevard) is 

provided from a municipal well (Well No. 1) and pumping station located within the existing park on Grand 

Crescent (north of Dufferin County Road 3). The Permit to Take Water issued for Well No. 1 has an approved 

daily volume of 182m3 and an approved flow rate of 364 L/minute (Dufferin Water Co. Ltd., December 2019). 

 

Well No. 1, which was installed in 1971 to a depth of 91.7m below ground level in bedrock, currently services 

the 33 existing residential lots within the Thunderbird Subdivision (Geo Kamp, May 2020). Well No. 1 provides 

adequate water supply to the Thunderbird Subdivision for domestic / potable use.  Well No. 1 does not provide 

adequate volume or pressure for fire flow protection within the Thunderbird Subdivision. 

 

The water distribution system for the existing Thunderbird Subdivision consists of a 150mm diameter 

watermain extended from the well house and then along Grand Crescent, Victoria Boulevard and Maple Street. 

Fire hydrants have also been provided on the existing water distribution system for flushing of the water 

distribution system. 

 

Storm Drainage 

Storm drainage for all residential, commercial, and institutional lots in Marsville, with the exception of the 

existing Thunderbird Subdivision, is provided by overland sheetflow or surface flow to the existing roadside 

ditches and swales. 

 

For the 33 existing lots within the Thunderbird Subdivision, storm drainage is conveyed via side yard and rear 

yard swales to roadside ditches, ultimately existing Thunderbird drainage works. Following the development 

and construction of the existing Thunderbird Subdivision, improvements to the overland drainage system and 

outlet were identified as being required. 

 

In the early 1980’s, a petition for drainage improvements under The Drainage Act was filed with the Township 

of East Garafraxa. The drainage improvement petition resulted in the creation of the Thunderbird Drainage 

Works (Uderstadt Burnside Ltd., dated April 28, 1981), which provided storm drainage for approximately 

153.36-hectares of contributing drainage area (see Figure No. 2). 

 

The Thunderbird Drainage Works included the extension of a tile drain from the south limit of Dufferin County 

Road 3 downstream to the center of southwest half of Lot 7, Concession 13, Township of East Garafraxa. The 

tile drain is approximately 1336m in length, with tile sizes ranging from 300mm diameter at the north limit of 

Dufferin County Road 3 to 450mm diameter at the open drain outlet in the center of southwest half of Lot 7, 
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Concession 13, Township of East Garafraxa. A surface overflow system above the buried tile drain also conveys 

flows exceeding capacity of the closed drain to the open drain outlet. An open drain (i.e. drainage ditch) then 

conveys discharge from the tile drain and surface overflow system at the center of southwest half of Lot 7, 

Concession 13 to the ultimate outlet on Lot 6, Concession 12. 

 

Under existing conditions, approximately 5.5 hectares of the proposed Marsville North Subdivision is captured 

and conveyed via the Thunderbird Drainage Works. The remainder of the proposed Marsville North Subdivision 

lands (approximately 4.2 hectares) sheetflows overland to Branch C of the Brouwer Drainage Works (E.H 

Uderstadt Inc. dated August 10, 1979), which provides a storm drainage outlet for approximately 781.29-

hectares of contributing drainage area (see Figure No. 3).  

 

Under existing conditions, approximately 10.38ha of the proposed Marsville South Subdivision flows are 

conveyed to the West Watershed Catchment Area which discharges into the Thunderbird Drainage Works 

downstream of the Marsville North Subdivision lands and approximately 18.24 ha of the proposed Marsville 

South Subdivision flows through the existing Thunderbird Subdivision and eventually discharges into the 

Thunderbird Drainage Works.  

 

A copy of both the Thunderbird Drainage Works (Uderstadt Burnside Ltd., dated April 28, 1981) and the Brouwer 

Drainage Works (E.H Uderstadt Inc. dated August 10, 1979) has been appended (see Appendix E). 
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3. SERVICING OPTIONS REPORT 

Through discussion with R.J. Burnside & Associates (Township Engineers), The Sunray Group (Marsville Estates 

Subdivision) and Thomasfield Homes (Marsville North and Marsville South Subdivisions) retained GM Blueplan 

Engineering Limited to prepare a Servicing Options Report to address the requirements of Section 8.7 b) of the 

Township of East Garafraxa Official Plan (dated October 26, 2005). The purpose of the Servicing Options Report 

was to investigate, review and confirm the water and sanitary sewage servicing approach for the lands within 

the Marsville Urban Boundary in the Township of East Garafraxa. 

 

The Servicing Options Report considers the following servicing options: 

• Full Municipal Services 

• Communal Services 

• Individual Private Services 

• Partial Services 

Full Municipal Services is not a viable servicing option due to the lack of available receiving outlet for sanitary 

services and the prohibitive cost based on the achievable lot density within the Marsville Urban Boundary. 

 

Communal Services are not a viable due to the regular refusal by municipalities to enter into 

responsibility/liability agreements which is the expected position of the Township of East Garafraxa. The 

prohibitive cost based on available lot density make individual communal services on the Marsville North, 

Marsville South and Marsville Estates Subdivisions an unviable option. 

 

Individual Private Services are not viable due to the potential impacts on the municipal supply aquifer by the 

installation of 200 or more additional individual private wells.  There is consensus with the Township Engineer 

that individual private septic systems are the only means available to provide sanitary servicing within the 

Marsville Urban Boundary. 

 

Partial Services consisting of individual private septic systems and an expanded municipal potable water system 

with fire protection is a viable and achievable servicing option. The investigation and review of a Partial Services 

approach concluded the following: 

a) Using Partial Services consisting of individual private septic systems with tertiary treatment and an 

expanded municipal potable water system with fire reservoirs is an economical and achievable servicing 

option for full buildout within the Marsville urban boundary. 

 

b) Under either the Full Construction or Phased Construction of an expanded municipal potable water 

system with fire reservoirs, the fire protection provided meets the Ministry of Environment, 

Conservation and Parks and Ontario Building Code criteria. For the Marsville North, Marsville South and 

Marsville Estates Subdivisions, the Phased Construction of an expanded municipal potable water 

system with fire reservoirs is the most economical and achievable servicing option for the buildout of 

the Marsville Urban Boundary. 
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c) Using Partial Services consisting of individual private septic systems with tertiary treatment and an 

expanded municipal potable water system with fire hydrants is not considered an economical or 

achievable servicing option for the buildout within the Marsville Urban Boundary from an economic 

and fire protection perspective. 

 

d) Under either the Full Construction or Phased Construction of an expanded municipal potable water 

system with fire hydrants, the fire protection provided does not meet the Ministry of Environment, 

Conservation and Parks criteria. 

 

For the Marsville North, Marsville South and Marsville Estates Subdivisions, the Phased Construction of an 

expanded municipal potable water system with fire hydrants is not an economical or achievable servicing 

option. The investigation and review of the Partial Services approach recommends the following: 

a) The recommended servicing approach for the Marsville Urban Boundary is the use of Partial Services 

consisting of individual private wells with tertiary treatment and an expanded municipal potable water 

system with fire reservoirs. 

 

b) For the Marsville North, Marsville South and Marsville Estates Subdivisions, the use of Partial Services 

consisting of individual private septic systems and the partial construction of an expanded municipal 

potable water system with fire reservoirs is the preferred servicing option, as it is the only economical 

viable servicing approach. 

 

c) It is recommended that the Township of East Garafraxa develop a guaranteed cost recovery mechanism 

for the construction of the balance of an expanded municipal water system with fire reservoirs for the 

full buildout of the Marsville Urban Boundary and for future operation and maintenance of the 

expanded municipal water supply system. 

At the Special Electronic Meeting of Council held on November 23, 2021, Council for the Township of East 

Garafraxa passed the following resolution with respect to the Servicing Options Report: 

Be it resolved that council hereby receives the GM Blue Plan Engineering Servicing Options 

Report dated November 12, 2021 (revised); 

AND FURTHER THAT Council hereby receives the R.J. Burnside & Associates Report dated 

November 18, 2021 in response to the above noted GM Blue Plan Engineering Servicing 

Options Report, and concur with the recommendations contained within the Burnside’s 

Report; 

AND THAT the Township Development Review Team be authorized to proceed accordingly. 

CARRIED 

Detailed review and confirmation of the preferred servicing approach for the Marsville North and Marsville 

South Subdivision requires the commencement of a Municipal Class Environmental Assessment (EA) by the 

Township of East Garafraxa. Commencement of the Municipal Class EA is currently under review with the 

Township of East Garafraxa and the developers for the Marsville North and Marsville South Subdivisions.  
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4. PROPOSED DEVELOPMENT CONDITIONS 

Draft Plans of Subdivision 

The Draft Plan of Subdivision prepared by GSP Group (see Figure No. 4) illustrates the proposed lot layout for 

the Marsville North Subdivision. The Draft Plan of Subdivision consists of 30 single detached residential lots, 

one (1) park block, two (2) blocks for stormwater management and a 20m wide right-of-way. 

 

The Draft Plan of Subdivision prepared by GSP Group (see Figure No. 5) illustrates the proposed lot layout for 

the Marsville South Subdivision. The Draft Plan of Subdivision consists of 91 single detached residential lots, 

one (1) park block, two (2) blocks for stormwater management and a 20m wide right-of-way. 

 

Proposed Right-of-Way Alignment 

The Marsville North Subdivision includes the extension of Maple Street, from the northern limit of the existing 

Thunderbird Subdivision to 13th Line, and the extension of Grand Crescent, from the north limit of the existing 

Thunderbird Subdivision to the extension of Maple Street. Maple Street and Grand Crescent will be constructed 

with a minimum grade of 0.5% to a maximum grade of 5.0%.  

 

The Marsville South Subdivision includes accesses to 13th Line and Dufferin County Road 3. The right-of-way will 

be constructed with a minimum grade of 0.5% to a maximum grade of 5.0%. The 20m right-of-way to be used 

for the internal roadways.  

 

Proposed Right-of-Way Cross-Section 

The 20m urban right-of-way cross-section is proposed for the Marsville North Subdivision (see Figure No. 6A) 

consisting of the following: 

• Two (2) 4.0m wide asphalt lanes for vehicular travel, 

• Concrete curb and gutter along both sides of the roadway, 

• Municipal storm sewer 1.5m off the centreline of the roadway, 

• 150mm diameter subdrains, wrapped in filter cloth with a clearstone jacket, beneath the curbs on 

both sides of the roadway, and, 

• The required streetlighting and utilities. 

 

The 20m rural right-of-way cross-section is proposed for the Marsville South Subdivision (see Figure No. 6B) 

consisting of the following: 

• Two (2) 3.35m wide asphalt lanes for vehicular travel, 

• 1.5m asphalt pathway along one side of the roadway and 1.5m gravel shoulder along the other side, 

• Roadside ditches with 3.5:1 side slopes, 1.1m depth, swale subdrain with 150mm perforated pipe, 

wrapped in filter cloth with a clearstone jacket,  

• 450mm diameter (minimum) driveway culverts 

• The required streetlighting and utilities. 
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Proposed Sanitary Servicing 

The Marsville North and Marsville South Subdivisions will be serviced with individual private onsite septic 

systems to provide sewage treatment and disposal. The private onsite septic systems will provide tertiary 

treatment prior to discharge to the disposal bed. See Figures No. 7 to 13 for conceptual lot layouts with septic 

bed locations. 

 

Proposed Water Servicing 

Water supply and services for both the Marsville North and Marsville South Subdivisions will be provided by 

the expansion of the existing municipal water system as per the Marsville Water System Expansion Municipal 

Class Environmental Assessment.  

 

The domestic water demand for the expansion of the existing municipal water distribution system has been 

calculated based on the following criteria:  

 

Table No. 1: Proposed Water Demand 

Criteria 

Marsville 

North 

Subdivision 

Marsville South 

Subdivision 
Reference 

Residential 

Dwellings 
30 91 Per Draft Plan of Subdivision 

Population 96 people 291 people Using 3.2 people/dwelling 

Average Daily 

Demand 
43,200 L/day 130,950 L/day 450 L/capita/day 

Maximum Day 

Demand 
155,520 L/day 471,420 L/day 

3.6 per MECP Design Guidelines for Drinking 

Water Systems 

Peak Day Demand 233,280 L/day 707,130 L/day 
5.4 per MECP Design Guidelines for Drinking 

Water Systems 

 

The water distribution system for the Marsville North Subdivision will include a 150mm diameter watermain 

extended along the internal roadway with individual service laterals to each lot.  This will include the extension 

of a 150mm diameter watermain along Maple Street to 13th Line, to the existing watermain on Grand Crescent 

and to the existing watermain on Maple Street within the Thunderbird Subdivision for looping of the watermain 

system. Fire hydrants will be provided along the 150mm diameter watermain for flushing of the looped water 

distribution system in the Marsville North and Thunderbird Subdivisions. 

 

The water distribution system for the Marsville South Subdivision will include a 150mm diameter watermain 

along the internal roadway with individual service laterals to each lot.  This will include the extension of a 

150mm diameter watermain to the 13th Line and Dufferin County Road 3 for future looping and connection to 

the expanded municipal water supply system as per the preferred alternative from the Municipal Class 

Environmental Assessment process. Fire hydrants will be provided along the 150mm diameter watermain for 

flushing of the water distribution system in the Marsville South Subdivisions. 
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• The need to consider alternate drainage paths and outlets for stormwater runoff generated from the 

lands to the south of Dufferin County Road 3 to reduce the stormwater flow rates and volumes being 

directed and conveyed through the existing Thunderbird Subdivision. 

 

To address the above concerns and needs, the Draft Plan of Subdivision for the Marsville North Subdivision has 

provided a 0.91-hectare block for use as a stormwater management facility, along with a 0.06-hectare block for 

a stormwater management conveyance channel to convey and route the stormwater flows from the existing 

Thunderbird Subdivision and other upstream lands to the stormwater management facility for the full range of 

design storm events (25 mm to 100 year design storm event) and the Regional Storm. 

 

The Draft Plan of Subdivision for the Marsville South Subdivision has provided a 2.36-hectare block for use as a 

stormwater management facility for the full range of design storm events (25 mm to 100 year design storm 

event) and the Regional Storm. The proposed stormwater management facility is proposed to collect, attenuate 

and divert the storm runoff from the lands to the south of Dufferin County Road 3 to the west away from the 

existing Thunderbird Subdivision to the proposed extension of the new branch of the Thunderbird Drainage 

Works. A petition under the Drainage Act has been filed for improvements and new branch of the Thunderbird 

Drainage Works. 

 

The stormwater management facilities will be designed to provide the required quality and quantity controls to 

meet the current standards for the Township of East Garafraxa, the Province of Ontario and the Grand River 

Conservation Authority.  

 

Further details and discussion related to the stormwater management facility have been provided in Section 5. 

 

Drainage Outlet Improvements 

The Thunderbird Drainage Works is the legal drainage outlet for the proposed Marsville North Subdivision, the 

proposed Marsville South Subdivision, the existing Thunderbird Subdivision and surrounding existing 

agricultural lands located to the south of Dufferin County Road 3. 

 

Development of the Marsville North and the Marsville South Subdivisions will increase stormwater flowrates 

and runoff volumes to the receiving outlet.  

 

The existing Thunderbird Drainage Works, which consists of both tile drain and open drain (i.e. drainage ditch), 

was designed as an agricultural drain and does not have capacity to accommodate the additional stormwater 

runoff generated from the development of the Marsville North and Marsville South Subdivisions. 

 

A petition has been filed under The Drainage Act for drainage improvements which may consiste of a dedicated 

storm sewer system routed parallel to the existing Thunderbird Drainage Works (closed tile drain). The Township 

has retained a Drainage Engineer per the Drainage Act to review the proposed works and determine a final 

design. To provide sufficient capacity to accommodate and convey the stormwater generated from the Marsville 

North and Marsville South Subdivisions to the receiving outlet, the following drainage outlet improvements are 

may be considered, however the final design of the improvements is the responsibility of the Drainage Engineer: 
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• A dedicated storm sewer to be designed to provide sufficient capacity to convey the attenuated 

stormwater flowrates and volumes from the Marsville North and Marsville South Subdivision 

stormwater management facilities to a sufficient outlet.   

• A dedicated storm sewer system to be installed parallel to the existing tile drain and extended from the 

centre of southwest half of Lot 7, Concession 13, Township of East Garafraxa to the outlet of the 

proposed Marsville North Subdivision stormwater management facility (approximately 1,010m in 

length). 

• A dedicated storm sewer branch drain to the west to capture, convey and re-direct flows generated 

from the Marsville South Subdivision stormwater management facility to the south of Dufferin County 

Road 3 around the existing Thunderbird Subdivision (approximately 555m in length). 

• The existing tile drain will be maintained from the centre of southwest half of Lot 7, Concession 13, 

Township of East Garafraxa to the south limit of Dufferin County Road 3 to maintain existing drainage 

conveyance from the Thunderbird Subdivision and to service the agricultural lands including the 

existing farm field tile drain systems.   

• A portion of the existing tile drain from the Thunderbird Subdivision, which currently extends through 

the limits of the Marsville North Subdivision, will be re-routed through the development based on the 

internal right-of-way and lot layout for the subdivision. This will be maintained for routing and drainage. 

• The open drain (i.e. drainage ditch) portion of the Thunderbird Drainage Works will be assessed to 

ensure the conveyance capacity and to ensure that flows from the upstream lands (both agricultural 

and urban development) are conveyed to a sufficient outlet. 

 

A conceptual layout for the proposed drainage outlet improvements have been illustrated on Figure No. 14 and 

Figure No. 15. The design will be finalized by the Drainage Engineer per the Drainage Act process.  

 

Further details and discussion related to the drainage outlet improvements have been provided in Section 5.4. 

 

  



FUNCTIONAL SERVICING REPORT 

MARSVILLE NORTH & MARSVILLE SOUTH SUBDIVISIONS 

GMBP FILE: 2401738 / 418153 & 420004 

REVISED NOVEMBER 2024 

 

 PAGE 14  

5. STORMWATER MANAGEMENT AND DRAINAGE OUTLET IMPROVEMENTS 

5.1 Stormwater Management Design Criteria 

The studies, policies and guidelines used to develop the stormwater management plan for the Marsville North 

and South Subdivisions are as follows: 

1. The Stormwater Management Practices Planning and Design Manual, 1994 

2. Stormwater Management Planning and Design Manual, 2003 

3. The Interim Stormwater Quality Control Guidelines, 1991 

4. The Stormwater Quality Best Management Practices Manual, 1991 

5. The MTO Drainage Management Technical Guidelines, 1989 

6. The Ontario Urban Drainage Design Guidelines, 1987 

 

The stormwater management design criteria for Marsville North and Marsville South Subdivisions, are as 

follows: 

1. Post-development runoff generated from the Marsville North Subdivision is to be attenuated in the on-

site stormwater management facility, for the full range of design storm events (25mm to 100-year 

design storm event) to the capacity of the dedicated storm sewer system proposed as part of the 

drainage outlet improvements for the Thunderbird Drainage Works (closed tile drain). The allowable 

release rate from the Marsville North Subdivision stormwater management facility to the 675 mm 

diameter storm sewer is 0.750 m3/s for the full range of design storm events. 

2. Post-development runoff generated from the Marsville South Subdivision is to be attenuated in the on-

site stormwater management facility, for the full range of design storm events (25mm to 100-year 

design storm event), to the capacity of the storm sewer proposed as the drainage outlet for the pond. 

The storm sewer will drain into the West Watershed catchment area and eventually into the 

Thunderbird Drainage Works (closed tile drain). The allowable release rate from the Marsville South 

Subdivision stormwater management facility to the 525 mm diameter storm sewer is 0.390 m3/s for 

the full range of design storm events. 

3. Ensure that sufficient major systems will convey the anticipated flow rates and runoff volumes 

generated during the Regional Storm.  

4. Provide Enhanced (80% TSS) quality control treatment for runoff generated from the Marsville North 

and Marsville South Subdivisions, prior to discharge from the site. 

5. Major storm flows exceeding the capacity of the proposed dedicated storm sewer are to be routed 

overland to a sufficient outlet. 

6. Ensure the flow conveyance capacity of the open drain portion of the Thunderbird Drainage Works to 

provide sufficient capacity to convey the flowrate and volume generated from the upstream lands 

(agricultural and urban) to a sufficient outlet. 

The Fergus Shand Dam rainfall parameters presented in the Stormwater Management Master Plan for Centre 

Wellington (Elora, Salem and Fergus) (wsp Group, dated April 9, 2024) were used to generate the mass rainfall 

data for a 4-hour duration rainfall event for the full range of design storms (2 to 100-year). The 25mm storm for 
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a 2-hour duration is also included within the table below. The Chicago storm parameters and the total depth of 

rainfall for each storm are as follows: 

Table No. 2: Fergus Shand Dam - Chicago Storm Parameters 

Parameter 25mm 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 

a = 367.000 414.876 544.711 627.308 746.059 820.361 901.088 

b = 5.000 0.0268 0.0206 0.0136 0.0851 0.0100 0.0426 

c = 0.700 0.682 0.686 0.687 0.692 0.691 0.692 

r = 0.394 0.375 0.375 0.375 0.375 0.375 0.375 

td = 120.00 240.00 240.00 240.00 240.00 240.00 240.00 

Rainfall 

depth (mm) 
24.995 39.504 50.743 58.119 67.239 74.358 81.221 

 

The Horton infiltration method was used in the MIDUSS model. The following parameters summarized in the 

following Table No. 3 were used according to the MTO Drainage Management Manual for a Type ‘BC’ Soil 

Classification (Design Chart 1.13) as it was interpolated between the Type ‘B’ and ‘C’ soils. 

 

Table No. 3: MIDUSS – Horton Infiltration Parameters 

Parameter Impervious Areas Pervious Areas 

Maximum Infiltration (mm/hr) 0.0 125.0 

Minimum Infiltration (mm/hr) 0.0 5.0 

Lag Constant (hr) 0.0 0.25 

Depression Storage (mm) 1.5 5.0 

 

The Hurricane Hazel (Regional Storm) and a 100-year design storm event with a 24-hour SCS distribution were 

also utilized to model the function of the stormwater management system under extreme conditions.  The 

Regional Storm rainfall distribution is presented in Table No. 4 below: 

 

Table No. 4: Regional Storm Rainfall Distribution (O.Reg 160/06, Schedule 1, Table 1) 

Time 

(min) 

60 120 180 240 300 360 420 480 540 600 

2.028 2.028 2.028 2.028 2.028 2.028 2.028 2.028 2.028 2.028 

600 2.028 2.028 2.028 2.028 2.028 2.028 2.028 2.028 2.028 2.028 

1200 2.028 2.028 2.028 2.028 2.028 2.028 2.028 2.028 2.028 2.028 

1800 2.028 2.026 2.026 2.026 2.028 2.026 6.000 4.000 6.000 13.000 

2400 17.000 13.000 23.000 13.000 13.000 53.000 38.000 13.000 Depth = 285.0mm 
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5.2 Pre-Development Conditions 

The 135.8-hectare Study Area is comprised of three (3) pre-development condition watershed areas split into 

sixteen (16) pre-development condition drainage catchment areas as shown on Figure No. 16 and described 

below: 

 

West Watershed Catchment Area 

Catchment 110 (10.38 hectares, 2% impervious) represents a portion of the existing lands located to the south 

of Dufferin County Road 3. Runoff generated from Catchment 110 is currently conveyed via the existing 

1050mm diameter culvert on Dufferin County Road 3 to the Thunderbird Drainage Works. 

 

Catchment 120 (9.94 hectares, 5% impervious) represents the existing agricultural lands located to the south 

of Dufferin County Road 3. Runoff generated from Catchment 120 is conveyed via the existing 1050mm 

diameter culvert on Dufferin County Road 3 to the Thunderbird Drainage Works. 

 

Catchment 130 (15.59 hectares, 3% impervious) represents the existing agricultural lands located on the north 

side of Dufferin County Road 3. Runoff generated from Catchment 130 is conveyed overland to the Thunderbird 

Drainage Works. 

 

Central Watershed Catchment Area 

Catchment 210 (3.66 hectares, 3% impervious) represents the existing agricultural lands located to the south 

of Dufferin County Road 3. Runoff generated from Catchment 210 sheetflows overland to the existing 1200mm 

diameter culvert on Dufferin Country Road 3, ultimately discharging through the existing Thunderbird 

Subdivision to the Thunderbird Drainage Works. 

 

Catchment 220 (18.86 hectares, 3% impervious) represents a portion of the existing lands located to the south 

of Dufferin Country Road 3. Runoff generated from Catchment 220 sheetflows overland to the existing 1200mm 

diameter culvert on Dufferin Country Road 3, ultimately discharging through the existing Thunderbird 

Subdivision to the Thunderbird Drainage Works. 

 

Catchment 230 (2.86 hectares, 35% impervious) represents the existing residential, commercial and municipal 

lands located at the southwest corner of Dufferin County Road 3 and 13th Line. Runoff generated from 

Catchment 230 sheetflows overland to the existing 1200mm diameter culvert on Dufferin Country Road 3, 

ultimately discharging through the existing Thunderbird Subdivision to the Thunderbird Drainage Works. 

 

Catchment 240 (7.92 hectares, 35% impervious) represents the existing Thunderbird Subdivision. Runoff 

generated from Catchment 240 is conveyed via roadside ditches, subdrains and surface swales through the 

Marsville North Subdivision lands, ultimately discharging to the Thunderbird Drainage Works.  

 

Catchment 250 (5.68 hectares, 0% impervious) represents the westerly portion of the Marsville North 

Subdivision. Runoff generated from Catchment 250 sheetflows overland and is captured and conveyed by the 

Thunderbird Drainage Works to the existing outlet. 
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Catchment 260 (12.06 hectares, 0% impervious) represents the existing agricultural lands located to the north 

of the Marsville North Subdivision. Runoff generated from Catchment 260 sheetflows overland and is captured 

and conveyed by the Thunderbird Drainage Works to the existing outlet. 

 

Catchment 270 (14.96 hectares, 0% impervious) represents the existing agricultural lands immediately 

upstream of the open drain (i.e. drainage ditch) portion of the Thunderbird Drainage Works. Runoff generated 

from Catchment 270 sheetflows overland and is captured and conveyed by the Thunderbird Drainage Works to 

the existing outlet. 

 

East Watershed Catchment Area 

Catchment 310 (20.36 hectares, 5% impervious) represents the existing commercial and agricultural lands 

located at the southeast corner of Dufferin County Road 3 and 13th Line.  Runoff generated from Catchment 310 

sheetflows overland to the existing roadside ditches on 13th Line, ultimately sheetflowing overland to Branch C 

of the Brouwer Drainage Works. 

 

Catchment 320 (5.06 hectares, 35% impervious) represents the existing residential and agricultural lands 

located at the northeast corner of Dufferin County Road 3 and 13th Line. Runoff generated from Catchment 320 

sheetflows overland to the existing roadside ditches on 13th Line, ultimately sheetflowing overland to Branch C 

of the Brouwer Drainage Works. 

 

Catchment 330 (0.75 hectares, 35% impervious) represents the existing residential lands fronting on to 13th 

Line. Runoff generated from Catchment 330 is conveyed via roadside ditches and overland sheetflow to Branch 

C of the Brouwer Drainage Works. 

 

Catchment 340 (1.91 hectares, 35% impervious) represents the land located the east of the Thunderbird 

Subdivision. Runoff generated from Catchment 340 sheetflows overland to the Marsville North Subdivision, 

ultimately sheetflowing overland to the Branch C of the Brouwer Drainage Works.  

 

Catchment 350 (1.26 hectares, 5% impervious) represents the existing agricultural lands located on the east 

side of the 13th Line. Runoff generated from Catchment 350 is conveyed via roadside ditches and overland 

sheetflow to Branch C of the Brouwer Drainage Works. 

 

Catchment 360 (4.05 hectares, 2% impervious) represents the easterly portion of the Marsville North 

Subdivision. Runoff generated from Catchment 360 sheetflows overland to Branch C of the Brouwer Drainage 

Works. 

 

A summary of the MIDUSS parameters used to model these catchments are as follows: 

 

Table No. 5: MIDUSS Catchment Parameters – Pre-Development Conditions 

Catchment Area 
Percent 

Imperviousness 
Slope (%) Flow Length (m) 

West Watershed 
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Catchment Area 
Percent 

Imperviousness 
Slope (%) Flow Length (m) 

110 10.38 2 1.40 275 

120 9.94 5 1.75 174 

130 15.59 3 1.60 198 

Central Watershed 

210 3.66 3 0.75 135 

220 18.86 3 1.50 351 

230 2.86 35 1.50 45 

240 7.92 35 1.00 76 

250 5.68 0 1.00 140 

260 12.06 0 1.00 287 

270 14.96 0 1.00 307 

East Watershed 

310 20.36 5 1.00 323 

320 5.06 35 1.00 89 

330 0.75 35 0.50 50 

340 1.91 35 0.50 100 

350 1.26 5 1.25 93 

360 4.05 2 1.50 296 

 

5.3 Routing 

The hydrologic model MIDUSS was used to create the design storm hydrographs and to route the flows. 
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Table No. 6 summarizes the peak flow rates and volumes generated from the sixteen (16) pre-development condition drainage catchment areas. 

Table No. 6: PRE-DEVELOPMENT CONDITIONS – Peak Flow Rates and Volumes 

Catchment ID 

25 mm 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year Regional 
100-Year 

SCS (24-hr) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

West Watershed Catchment Areas                   

110 0.025 48.6 0.042 78.6 0.098 475.4 0.248 1,101.9 0.463 2,020.4 0.615 2,746.9 0.794 3,445.6 1.043 15,498 0.544 2,082.9 

120 0.078 116.2 0.113 187.2 0.171 589.5 0.326 1,193.3 0.626 2,073.0 0.788 2,771.3 0.976 3,436.6 1.074 15,076 0.679 2,171.8 

1050 Dia. Culvert at County Road 3 0.103 164.8 0.156 265.8 0.244 1,064.9 0.532 2,295.2 1.004 4,093.3 1.306 5,518.2 1.659 6,882.2 2.117 30,574 1.162 4,254.7 

130 0.066 109.7 0.108 177.0 0.187 783.6 0.463 1,726.8 0.856 3,105.4 1.136 4,198.5 1.465 5,243.2 1.666 23,444 0.999 3,223.5 

West Watershed Catchment Areas 0.169 274.5 0.263 442.8 0.418 1,848.5 0.995 4,022.0 1.859 7,198.8 2.442 9,716.7 3.112 12,125.4 3.783 54,018.3 2.162 7,478.2 

Central Watershed Catchment Areas                  

210 0.017 25.8 0.025 41.6 0.044 183.9 0.109 405.4 0.202 729.0 0.268 985.7 0.344 1,231.1 0.391 5,503.6 0.235 756.7 

220 0.066 132.6 0.109 214.5 0.170 949.1 0.402 2,090.4 0.770 3,759.4 1.017 5,079.9 1.256 6,352.1 1.806 28,294.0 0.884 3,900.7 

230 0.147 230.4 0.247 372.6 0.333 544.1 0.401 739.8 0.495 995.9 0.567 1,197.1 0.641 1,388.7 0.305 5,186.6 0.378 1,138.4 

1200mm dia. Culvert at  

County Road 3 
0.224 388.8 0.334 628.7 0.471 1,687.1 0.608 3,235.7 0.998 5,484.3 1.318 7,262.6 1.640 8,971.8 2.480 38,984.7 1.118 5,795.9 

240 0.427 648.3 0.606 1,049.4 0.830 1,543.9 0.990 2,049.6 1.209 2,742.7 1.376 3,288.0 1.546 3,821.7 0.804 14,580.0 0.927 3,175.6 

North End of Existing Thunderbird 

Subdivision (via Stormwater Block) 
0.651 1,037.1 0.941 1,678.1 1.300 3,230.9 1.580 5,285.3 1.972 8,226.9 2.326 10,550.6 2.706 12,793.5 3.283 53,564.5 1.655 8,971.5 

250 0.000 0.00 0.00 0.00 0.066 208.5 0.180 549.8 0.352 1,052.4 0.445 1,448.9 0.554 1,832.0 0.615 8,304.7 0.388 1,071.6 

Outlet Location for Future Marsville 

North Subdivision 
0.651 1,037.1 0.941 1,678.1 1.305 3,439.4 1.597 5,835.1 2.076 9,279.3 2.488 11,999.5 2.923 14,625.5 3.899 61,869.2 1.888 10,043.0 

260 0.000 0.00 0.00 0.00 0.097 442.8 0.251 1,167.6 0.488 2,234.0 0.649 3,077.9 0.805 3,891.0 1.151 17,619.0 0.572 2,274.9 

270 0.000 0.00 0.00 0.00 0.114 549.3 0.307 1,448.4 0.576 2,770.4 0.766 3,817.5 0.978 4,824.0 1.406 21,837.0 0.679 2,821.4 

Central Watershed Catchment 

Areas 
0.651 1,037.1 0.941 1,678.1 1.316 4,431.5 1.633 8,451.0 2.640 14,283.7 3.467 18,894.8 4.383 23,340.5 6.455 101,324.3 2.965 15,139.3 

Total Combined Flow to 

Thunderbird Drain (West and 

Central Watershed) 

0.820 1,311.5 1.136 2,120.9 1.623 6,279.9 2.371 12,473.0 4.415 21,482.5 5.768 28,611.5 7.359 35,465.9 10.238 155,342.6 5.031 22,617.5 

East Watershed Catchments Areas                 

310 0.118 238.2 0.188 385.8 0.278 1,210.0 0.431 2,445.8 0.783 4,250.6 1.012 5,676.1 1.308 7,049.2 1.918 31,139 0.886 4,460.0 

320 0.272 414.0 0.381 670.4 0.511 989.3 0.611 1,315.6 0.746 1,761.6 0.849 2,114.0 0.952 2,448.5 0.516 9,325.1 0.584 2,029.5 

525 dia. Culvert at 13 Line 0.371 652.2 0.569 1,056.2 0.758 2,199.3 0.945 3,761.4 1.223 6,012.2 1.421 7,790.1 1.635 9,497.7 2.434 40,464.1 1.073 6,489.5 

330 0.040 61.3 0.058 99.3 0.080 145.8 0.095 193.5 0.116 258.8 0.132 311.5 0.149 361.6 0.076 1,379.9 0.088 300.3 

340 0.104 156.6 0.153 252.2 0.200 372.2 0.234 495.4 0.282 666.9 0.315 801.6 0.349 931.5 0.198 3,608.0 0.209 762.1 
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Catchment ID 

25 mm 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year Regional 
100-Year 

SCS (24-hr) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Northeast of Existing Thunderbird 

Subdivision 
0.516 870.1 0.774 1,407.7 1.024 2,717.3 1.260 4,450.2 1.605 6,937.9 1.851 8,903.2 2.112 10,790.8 2.709 45,451.8 1.255 7,551.8 

350 0.010 14.7 0.013 23.9 0.022 74.8 0.051 151.2 0.101 262.6 0.128 350.3 0.158 435.1 0.137 1,887.1 0.108 275.5 

Downstream of 525 dia. Culvert at 

13 Line 
0.525 884.8 0.778 1,431.5 1.046 2,792.1 1.297 4,601.4 1.668 7,200.5 1.932 9,253.5 2.214 11,225.9 2.846 47,338.9 1.327 7,827.3 

360 0.010 19.0 0.016 30.65 0.038 185.5 0.096 430.0 0.180 788.4 0.233 1,071.7 0.306 1,343.7 0.404 6,037.1 0.207 813.0 

Total to Brouwer Municipal Drain 0.535 903.8 0.804 1462.2 1.074 2,977.6 1.345 5,031.4 1.746 7,988.9 2.030 10,325.2 2.337 12,569.6 3.249 53,376.0 1.441 8,640.3 
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5.4 Stormwater Management Approach 

The stormwater management approach for the Marsville North and Marsville South Subdivisions is a “treatment 

train” using lot level, conveyance and end-of-pipe management practices, along with the proposed drainage 

outlet improvements to the Thunderbird Drainage Works, to provide the required quality and quantity control 

treatment for runoff generated from the development. The stormwater management system for the Marsville 

North and Marsville South Subdivisions is designed to convey and attenuate the complete range of design storm 

events, up to and including the 100-year design storm. 

Lot Level Controls 

Stormwater management practices recommended for providing lot level controls are as follows: 

a) Rear Yard Swales 

The grading of the residential lots will be to current Township of East Garafraxa standards. The length of 

the rear lot swales will be maximized to utilize the contact time with the grassed surfaces to promote 

settling and filtration of runoff. To promote infiltration on the lots and in the swales, it is recommended 

that the average depth of graded topsoil be 300mm. 

b) Foundation Drainage 

Foundation drainage will be provided by sump pump discharging to the proposed storm sewers along 

the roadways for conveyance to the onsite stormwater management facilities in the Marsville North and 

South Subdivisions, ultimately discharging directly to the improved Thunderbird Drainage Works. 

Conveyance Controls 

Conveyance controls for the Marsville North and Marsville South Subdivisions are as follows: 

• Municipal storm sewers within the rights-of-way of the subdivision lands to collect and convey 

stormwater to the respective stormwater management facilities in the Marsville North and Marsville 

South Subdivisions. 

• Stormwater management conveyance channel to convey stormwater runoff from the Thunderbird 

Subdivision to the Marsville North Subdivision stormwater management facility.   

End-of-Pipe Controls 

The end-of-pipe controls for the Marsville North and Marsville South Subdivisions will consist of a stormwater 

management facility within each development. The stormwater management facilities are designed to 

attenuate the peak flow rated generated from the development area for the full range of design storm events 

(25mm to 100-year design storm event) prior to discharge to the dedicated storm sewer outlet proposed as 

part of the drainage outlet improvements for the Thunderbird Drainage Works (closed tile drain). Enhanced 

(80% TSS) water quality control treatment will also be provided within each of the stormwater management 

facility. 

 

Thunderbird Drainage Work Improvements and Allowable Release Rates 
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The Thunderbird Drainage Works is the legal drainage outlet for proposed Marsville North and Marsville South 

Subdivisions, the existing Thunderbird Subdivision and existing agricultural lands located to the south of 

Dufferin County Road 3. 

 

Development of the Marsville North and Marsville South Subdivisions will increase stormwater flowrates and 

volumes to the receiving outlet. 

  

The existing Thunderbird Drainage Works, which consists of both tile drain and open drain (i.e. drainage ditch), 

was designed as an agricultural drain and does not have capacity to accommodate the additional stormwater 

runoff generated from the development of the Marsville North and Marsville South Subdivisions.  

 

Based on the criteria used to design the Thunderbird Drainage Works, the allowable release rate to the closed 

tile drain from the Marsville North Subdivision lands is 0.01 m3/s.  With an allowable release rate of 0.01 m3/s, 

the standard 24 to 48 hour draindown time for the stormwater management facility cannot be achieved. Also, 

the concerns identified through the pre-consultation process related to increased volumes of runoff cannot be 

mitigated through the use of the existing Thunderbird Drainage Works. 

 

To provide sufficient capacity to accommodate and convey the stormwater flows generated from the Marsville 

North and Marsville South Subdivisions to the receiving outlet, the following drainage outlet improvements are 

proposed (Figure No. 14 and Figure No. 15): 

• Construct a parallel dedicated storm sewer with sufficient capacity to convey the attenuated 

stormwater flowrates and volumes from the Marsville North and Marsville South Subdivision 

stormwater management ponds to a sufficient outlet.   

• The parallel dedicated storm sewer will consist of a 750 mm diameter storm sewer extending 

approximately 759 m from the open channel and a 675 mm diameter storm sewer extending 

approximately 191 m to the Marsville North Subdivision stormwater management pond to service 

Marsville North Subdivision.  

• At the junction point of the 750 mm diameter storm sewer and the 675 mm diameter storm sewer to 

the Marsville North Subdivision, a 525 mm diameter storm sewer will be extended approximately 546 

m in a westerly direction to re-direct flows from the Marsville South Subdivision stormwater 

management pond, routing the lands south of Dufferin County Road 3 away from the existing 

Thunderbird Subdivision. 

• The allowable release rate from the Marsville North Subdivision stormwater management facility to the 

675 mm diameter storm sewer is 0.750 m3/s for the full range of design storm events. 

• The allowable release rate from the Marsville South Subdivision stormwater management facility to the 

525 mm diameter storm sewer extended to the re-direct flows away from the existing Thunderbird 

Subdivision is 0.390 m3/s for the full range of design storm events. 

• Upgrade the flow conveyance capacity of the open drain portion of the Thunderbird Drainage Works to 

provide sufficient capacity to convey the flowrate and volume generated from the upstream lands 

(agricultural and urban) to a sufficient outlet. 
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5.5 Post-Development Conditions 

The post-development conditions of the proposed subdivisions were assumed to be 35% imperviousness, based 

on our preliminary imperviousness calculations as detailed in Table No. 7.  

Table No. 7: Post-Development Imperviousness 

Proposed Land Use 

Marsville North 

Subdivision 

Marsville South 

Subdivision 
Assumptions 

Impervious Area 

(ha) 

Impervious Area 

(ha) 

Residential Lots 1.33 3.91 Assumed 20% lot coverage 

Roads 0.89 2.61 
9m of asphalt road, 1.5m of sidewalk 

and 6m driveway aprons 

Park 0.00 0.00 Assumed as all pervious.  

SWM Block 0.42 1.22 Assumed as 50% impervious.  

Total Impervious Area 2.64 7.74  

Total Site Area  9.729 28.10  

Total Percent 

Imperviousness 
27% 27.5% 

Use 35% to be conservative and to 

account for any additional residential 

imperviousness – patios, walkways, etc.  

 

The 135.8-hectare Study Area is comprised of three (3) pre-development condition watershed catchment areas 

and seventeen (17) post-development condition drainage catchment areas as shown on Figure No. 17. The 

catchments are further described below:  

West Watershed Catchment Areas 

Catchment 1100 (3.66 hectares, 3% impervious) represents the existing agricultural lands located to the south 

of the proposed Marsville South Subdivision. Runoff generated from Catchment 1100 sheetflows overland 

through the proposed development to the Marsville South stormwater management facility located to the 

south of Dufferin County Road 3, prior to discharging to the 525mm diameter storm sewer extended west to 

re-direct flows away from the existing Thunderbird Subdivision. 

Catchment 1300 (27.06 hectares, 35% impervious) represents the lands located to the south of Dufferin 

Country Road 3 which will be developed as the Marsville South Subdivision. Runoff generated from Catchment 

1300 will be conveyed via roadside ditches and culverts to the proposed Marsville South stormwater 

management facility located to the south of Dufferin County Road 3, prior to discharging to the 525mm 

diameter storm sewer extended west to re-direct flows away from the existing Thunderbird Subdivision. 

Catchment 1400 (9.94 hectares, 5% impervious) represents the existing agricultural lands located to the south 

of Dufferin County Road 3 and west of the proposed Marsville South Subdivision. Runoff generated from 

Catchment 1400 will continue to be conveyed via the existing 1050mm diameter culvert on Dufferin County 

Road 3 to the Thunderbird Drainage Works. 

Catchment 1500 (15.59 hectares, 3% impervious) represents the existing agricultural lands located on the north 

side of Dufferin County Road 3 and west of the proposed Marsville North Subdivision. Runoff generated from 

Catchment 1500 will continue to be conveyed overland to the Thunderbird Drainage Works. 
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Catchment 4000 (1.10 hectares, 35% impervious) represents the rear yards of proposed walkout lots in the 

southwest corner of the Marsville South Subdivision lands. Runoff generated from Catchment 4000 will 

sheetflow uncontrolled towards the wetland south of the subdivision.  

Central Watershed Catchment Areas 

Catchment 2100 (1.14 hectares, 50% impervious) represents the southern portion of Dufferin County Road 3 

right-of-way. Runoff generated from Catchment 2100 is directed to the existing 1200 mm diameter culvert on 

Dufferin Country Road 3, discharging through the existing Thunderbird Subdivision to the stormwater 

management facility for the Marsville North Subdivision. 

Catchment 2200 (2.86 hectares, 35% impervious) represents the existing residential, commercial and municipal 

lands located at the southwest corner of Dufferin County Road 3 and 13th Line. Runoff generated from 

Catchment 1200 sheetflows overland through the proposed development to the Marsville South stormwater 

management facility located to the south of Dufferin County Road 3, prior to discharging to the 525mm 

diameter storm sewer extended to re-direct flows away from the existing Thunderbird Subdivision. 

Catchment 2300 (7.92 hectares, 35% impervious) represents the existing Thunderbird Subdivision. Runoff 

generated from Catchment 2300 sheetflows overland to the Marsville North Subdivision stormwater 

management facility. 

Catchment 2400 (9.13 hectares, 35% impervious) represents the majority of the Marsville North Subdivision. 

Runoff generated from Catchment 2400 will be conveyed via on-site storm sewers and swales to the Marsville 

North Subdivision stormwater management facility. 

Catchment 2450 (0.36 hectares, 15% impervious) represents the Marsville North Subdivision lots after the 

pond outlet. Minor runoff generated from Catchment 2450 will be collected and conveyed to the proposed 

675mm diameter storm sewer bypassing the Marsville North Subdivision stormwater management facility. 

Major runoff generated from Catchment 2450 will sheetflow overland and contribute to the existing 

Thunderbird Drain and bypassing the Marsville North Subdivision stormwater management facility. 

Catchment 2500 (12.06 hectares, 0% impervious) represents the existing agricultural lands located to the 

northwest of the Marsville North Subdivision. Runoff generated from Catchment 2500 sheetflows overland and 

is captured and conveyed by the existing Thunderbird Drainage Works to the existing outlet. 

Catchment 2600 (14.96 hectares, 0% impervious) represents the existing agricultural lands immediately 

upstream of the open drain (i.e. drainage ditch) portion of the existing Thunderbird Drainage Works. Runoff 

generated from Catchment 2600 sheetflows overland and is captured and conveyed by the Thunderbird 

Drainage Works to the existing outlet. 

East Watershed Catchment Areas 

Catchment 3000 (20.36 hectares, 5% impervious) represents the existing commercial and agricultural lands 

located at the southeast corner of Dufferin County Road 3 and 13th Line.  Runoff generated from Catchment 

3000 sheetflows overland to the existing roadside ditches on 13th Line, ultimately sheetflowing overland to 

Branch C of the Brouwer Drainage Works. 

Catchment 3100 (2.05 hectares, 35% impervious) represents the land located the east of the Thunderbird 

Subdivision. Runoff generated from Catchment 3100 sheetflows overland to the existing roadside ditches on 

13th Line, ultimately sheetflowing overland to Branch C of the Brouwer Drainage Works. 
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Catchment 3200 (0.84 hectares, 35% impervious) represents the existing residential lands fronting on to 13th 

Line. Runoff generated from Catchment 3200 sheetflows overland to the existing roadside ditches on 13th Line, 

ultimately sheetflowing overland to Branch C of the Brouwer Drainage Works. 

Catchment 3300 (5.06 hectares, 35% impervious) represents the existing residential and agricultural lands 

located at the northeast corner of Dufferin County Road 3 and 13th Line. Runoff generated from Catchment 

3300 sheetflows overland to the existing roadside ditches on 13th Line, ultimately sheetflowing overland to 

Branch C of the Brouwer Drainage Works. 

Catchment 3400 (1.26 hectares, 5% impervious) represents the existing agricultural lands located on the east 

side of the 13th Line. Runoff generated from Catchment 3400 sheetflows overland to the existing roadside 

ditches on 13th Line, ultimately sheetflowing overland to Branch C of the Brouwer Drainage Works. 

 

A summary of the MIDUSS parameters used to model these catchments are as follows: 

 

Table No. 8: MIDUSS Catchment Parameters – Post-Development Conditions 

Catchment Area 
Percent 

Imperviousness 
Slope (%) Flow Length (m) 

West Watershed 

1100 3.66 3 0.75 135 

1300 27.06 35 1.50 600 

1400 9.94 5 0.75 174 

1500 15.59 3 1.60 198 

4000 1.10 35 7 50 

Central Watershed 

2100 1.14 50 0.50 51 

2200 2.86 35 1.00 45 

2300 7.92 35 1.00 76 

2400 9.13 35 1.00 65 

2450 0.36 15 1.00 40 

2500 12.06 0 1.00 287 

2600 14.96 0 1.00 307 

East Watershed 

3000 20.36 5 1.00 323 

3100 2.05 35 0.50 100 
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Catchment Area 
Percent 

Imperviousness 
Slope (%) Flow Length (m) 

3200 0.84 35 0.50 50 

3300 5.06 35 1.00 89 

3400 1.26 5 1.25 93 

5.6 Routing 

The hydrologic model MIDUSS was used to create the design storm hydrographs and to route the flows. 

Table No. 9 summarizes the uncontrolled post-development peak flow rates and volumes generated from the 

seventeen (17) post-development condition drainage catchment areas.
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Table No. 9: POST-DEVELOPMENT CONDITIONS – Uncontrolled Peak Flow Rates and Volumes 

 

Catchment ID 

25 mm 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year Regional 
100-Year  

SCS (24-hr) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

West Watershed Catchment Areas          

1100 0.017 25.8 0.025 41.6 0.044 183.9 0.109 405.4 0.202 729.0 0.268 985.7 0.344 1,231.1 0.391 5,503.6 0.235 756.7 

1300 (Marsville South 

Subdivision) 
0.996 2,219.5 1.561 3,595.4 2.062 5,295.1 2.482 7,054.5 3.079 9,475.2 3.522 11,370.0 3.963 13,203.0 2.589 52,464.0 2.446 10,865.0 

1400 0.064 116.0 0.104 188.2 0.166 590.8 0.272 1,194.0 0.509 2,072.1 0.640 2,769.0 0.790 3,439.3 1.026 15,259.0 0.557 2,177.5 

1500 0.066 109.7 0.108 177.0 0.187 783.6 0.463 1,726.8 0.856 3,105.4 1.136 4,198.5 1.465 5,243.2 1.666 23,444.0 0.999 3,223.5 

4000 0.061 88.9 0.099 144.7 0.133 213.2 0.164 284.1 0.207 380.6 0.241 457.8 0.277 532.0 0.124 1,980.7 0.185 439.0 

Total - West Watershed 1.154 2,559.8 1.731 4,146.8 2.504 7,066.5 3.181 10,664.8 4.159 15,762.3 4.867 19,781.4 5.613 23,648.9 5.776 98,650.7 3.525 17,461.7 

Central Watershed Catchment Areas                  

2100 0.088 133.2 0.126 215.7 0.172 298.9 0.203 373.3 0.245 472.1 0.277 551.6 0.308 628.0 0.121 2,288.0 0.177 560.2 

2200 0.157 363.5 0.271 656.7 0.393 943.7 0.484 1,139.4 0.607 1,393.3 0.709 1,590.7 0.824 1,780.6 0.300 5,216.0 0.475 1,310.9 

2300 0.427 648.3 0.606 1,049.4 0.830 1,543.9 0.990 2,049.6 1.209 2,742.7 1.376 3,288.0 1.546 3,821.7 0.804 14,580.0 0.927 3,175.6 

2400 (Marsville North 

Subdivision) 
0.493 745.1 0.725 1,206.1 0.985 1,767.5 1.177 2,344.7 1.440 3,153.6 1.639 3,787.3 1.842 4,401.5 0.927 16,776.0 1.079 3,646.3 

2450 0.008 12.4 0.013 20.1 0.019 37.4 0.024 59.7 0.039 91.6 0.049 117.0 0.061 141.3 0.037 580.6 0.040 100.0 

2500 0.000 0.0 0.000 0.0 0.097 442.9 0.251 1,167.6 0.488 2,234.0 0.649 3,077.9 0.805 3,891.0 1.151 17,619.0 0.572 2,274.9 

2600 0.000 0.0 0.000 0.0 0.114 549.5 0.307 1,448.4 0.576 2,770.4 0.766 3,817.5 0.978 4,824.0 1.406 21,837.0 0.679 2,821.4 

Total – Central 

Watershed Area 
1.173 1,902.5 1.741 3,148.0 2.408 5,583.7 2.913 8,582.6 3.609 12,857.8 4.139 16,230.0 4.670 19,488.0 4.722 78,895.9 2.860 13,889.3 

Total – Central and 

West Watershed Areas 
1.960 4,462.3 3.211 7,294.8 4.584 12,650.2 5.773 19,247.5 7.521 28,620.1 8.768 36,011.3 10.114 43,136.9 10.498 177,546.5 6.239 31,351.0 

East Watershed Catchment Areas                 

3000 0.118 238.2 0.188 385.8 0.278 1,209.9 0.431 2,445.7 0.783 4,250.6 1.012 5,676.1 1.308 7,049.2 1.918 31,139.0 0.886 4,460.0 

3100 0.112 168.1 0.164 270.7 0.214 399.4 0.251 531.7 0.302 715.7 0.338 860.3 0.375 999.8 0.212 3,872.5 0.225 818.0 

3200 0.045 68.6 0.065 111.2 0.089 163.3 0.106 216.7 0.130 289.9 0.148 348.8 0.167 405.0 0.085 1,545.4 0.099 336.3 

3300 0.272 414.0 0.381 670.4 0.511 989.3 0.611 1,315.6 0.746 1,761.6 0.849 2,114.0 0.952 2,448.5 0.516 9,325.1 0.584 2,029.5 

3400 0.010 14.7 0.013 23.9 0.022 74.8 0.051 151.2 0.101 262.6 0.128 350.3 0.158 435.1 0.137 1,887.1 0.108 275.5 

Total – East Watershed 

Areas 
0.538 903.6 0.805 1,461.9 1.069 2,836.8 1.324 4,660.9 1.701 7,280.4 1.968 9,349.6 2.255 11,337.5 2.869 47,768.9 1.350 7,919.2 
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5.7 Post-Development Quantity and Quality Control Analysis 

Marsville North Subdivision 

Runoff generated from Catchments 2100, 2200, 2300, and 2400 will be captured and conveyed by on-site storm 

sewers to the proposed Marsville North Subdivision stormwater management facility. The stormwater 

management facility is a wetland type facility which will provide both quantity control to attenuate flows to the 

allowable release rate and enhanced quality control treatment prior to discharge.  

 

From Table 3.2 of the Stormwater Management Design Manual (MOE, 2003) a wetland facility with a 

contributing area that is 36% impervious requires 81.5 m3/ha of storage volume to provide enhanced water 

quality control treatment (80% TSS removal). 40 m3/ha of the required volume is extended detention, the 

remaining 41.5 m3/ha is required as permanent pool. Based on the contributing drainage area of 21.05 ha, 

approximately 842 m3 is required in extended detention, and 873.6 m3 is required in the permanent pool 

volume. The proposed facility has been designed to provide approximately 1,056.5 m3 of extended detention 

and 1,581.2 m3 of permanent pool, forebay, and outlet pool. 

 

The stormwater management pond forebay has been designed to provide quality treatment of runoff prior to 

entering the main cell of the facility. The forebay (47m Top Length x 10m Top Width x 1.3m Depth) will receive 

runoff from the road storm sewer system and provide settling and dispersion. The cleanout frequency for the 

proposed forebay and outlet pool for this pond has been calculated to be 12 years based on the sediment 

loading and volume of the forebay and outlet pool. 

 

Thermal impacts of the stormwater management facility will be mitigated with tree planting to shade and cool 

the open water. 

 

Details of the quantity and quality control components for the Marsville North Subdivision stormwater 

management facility are shown on Figure No. 18 and Figure No. 19. 
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Table No. 10 summarizes the stage/storage/discharge capacities for the Marsville North Subdivision stormwater 

management facility. 

 

Table No. 10: MARSVILLE NORTH SUBDIVISION – Stormwater Management Facility Stage / Storage / 

Discharge Capacity 

Storage and 

Control 

Available Capacity Actual Capacity Used 

Peak Flow 

m³/s 

Storage 

Volume 

m³ 

Storage 

Elevation 

m 

Peak Flow 

m³/s 

Storage 

Volume 

m³ 

Storage 

Elevation 

m 

Knockout Invert  0.000 0 482.35 --- --- --- 

CB Lip 0.040 1,056.5 482.80 --- --- --- 

25mm --- --- --- 0.129 1,420.8 482.93 

2-Year --- --- --- 0.352 1,745.9 483.05 

5-Year --- --- --- 0.655 2,209.4 483.20 

10-Year --- --- --- 0.669 2,926.6 483.42 

25-Year --- --- --- 0.691 3,977.7 483.71 

24-Hour SCS Type 

II  

(100-Year) 

--- --- --- 0.695 4,228.8 483.77 

50-Year --- --- --- 0.703 4,803.2 483.91 

100-Year --- --- --- 0.713 5,694.5 484.12 

Weir 0.749 9,625.1 484.90 --- --- --- 

Regional Storm --- --- --- 3.785 10,794.9 485.10 

Top of Pond  6.484 11,390.1 485.20 --- --- --- 

 

Marsville South Subdivision 

Runoff generated from Catchments 1100 and 1300 will be captured and conveyed by on-site storm sewers to 

the Marsville South Subdivision stormwater management facility prior to discharge to the 525mm diameter 

storm sewer. The stormwater management facility is a wetland which will provide both quantity control to 

attenuate flows to the allowable release rate and enhanced quality control treatment prior to discharge. 

 

From Table 3.2 of the Stormwater Management Design Manual (MOE, 2003) a wetland type facility with a 

contributing area that is 31% impervious requires 80 m3/ha of storage volume to provide enhanced water 

quality control treatment (80% TSS removal). 40m3/ha of the required volume is extended detention, the 

remaining 40 m3/ha is required as permanent pool. Based on the contributing drainage area of 30.72 ha to the 

pond, approximately 1,229 m3 is required in extended detention, and 1,229 m3 is required in the permanent 

pool volume. The proposed facility has been designed to provide approximately 1,316.6 m3 of extended 

detention and 2,795.2 m3 of permanent pool and forebay. 
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The west forebay (25m Top Length x 14.4m Top Width x 1.0m Depth) and east forebay (38m Top Length x 8m 

Top Width x 1.0m Depth) will receive runoff from the road storm sewer system and provide settling and 

dispersion. The cleanout frequency for the proposed forebays for this pond has been calculated to be 6 years 

based on the sediment loading and volume of the forebay. 

 

Thermal impacts of the stormwater management facility will be mitigated with tree planting to shade and cool 

the open water. 

 

Details of the quantity and quality control components for the Marsville South Subdivision stormwater 

management facility are shown on Figure No. 21 and Figure No. 22. 
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Table No. 11 summarizes the stage/storage/discharge capacities for the future stormwater management facility 

to be designed, approved and constructed on the south side of Dufferin County Road to service the Marsville 

South Subdivision. 

 

Table No. 11: MARSVILLE SOUTH SUBDIVISION – Stormwater Management Facility Stage / Storage / 

Discharge Capacity 

Storage and 

Control 

Available Capacity Actual Capacity Used 

Peak Flow 

m³/s 

Storage 

Volume 

m³ 

Storage 

Elevation 

m 

Peak Flow 

m³/s 

Storage 

Volume 

m³ 

Storage 

Elevation 

m 

Knockout Invert 0.000 0.00 484.90 --- --- --- 

DICB Lip 0.023 1,314.3 485.10 --- --- --- 

25mm --- --- --- 0.091 1,814.8 485.17 

2-Year --- --- --- 0.189 2,286.6 485.24 

5-Year --- --- --- 0.314 2,779.6 485.30 

10-Year --- --- --- 0.317 4,287.8 485.50 

25-Year --- --- --- 0.321 6,123.0 485.71 

24-Hour SCS 

(100-Year) 
--- --- --- 0.323 6,699.7 485.78 

50-Year --- --- --- 0.324 6,915.2 485.80 

100-Year --- --- --- 0.329 9,416.3 486.06 

Weir 0.345 20,076.7 487.00 --- --- --- 

Regional Storm --- --- --- 2.415 22,493.9 487.17 

Top of Pond 3.328 22,738.1 487.20 --- --- --- 

 

Table No. 12 summarizes the peak flow rates and volumes at various key discharge locations under the pre-

development and post-development conditions while illustrating the percent change between each condition. 
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Table No. 12: POST-DEVELOPMENT CONDITIONS – Controlled Peak Flow Rates and Volumes 

Catchment ID 

25 mm 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year Regional 
100-Year  

SCS (24-hr) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

To Proposed Thunderbird Drain Improvements         

1100, 1300 

(Controlled, Marsville South 

Subdivision SWMF) 

0.091 2,245.3 0.189 3,636.9 0.314 5,479.0 0.317 7,459.9 0.321 10,204.2 0.324 12,356.1 0.329 14,434.4 2.415 57,967.6 0.323 11,621.8 

Thunderbird Drain Improvements 

– Marsville South 
0.091 2,245.3 0.189 3,636.9 0.314 5,479.0 0.317 7,459.9 0.321 10,204.2 0.324 12,356.1 0.329 14,434.4 2.415 57,967.6 0.323 11,621.8 

Overflow from Marsville South 

Subdivision SWMF (1300) 
0.000 0.0 0.000 0.0 0.000 0.0 0.000 0.0 0.000 0.0 0.000 0.0 0.000 0.0 2.070 19,451.7 0.000 0.0 

2100  0.088 133.2 0.126 215.7 0.172 298.9 0.203 373.3 0.245 472.1 0.277 551.6 0.308 628.0 0.121 2,288.0 0.177 560.2 

2200  0.157 363.5 0.271 656.7 0.393 943.7 0.484 1,139.4 0.607 1,393.3 0.709 1,590.7 0.824 1,780.6 0.300 5,216.0 0.475 1,310.9 

To 1200mm dia. Culvert crossing 

County Road 3 (Overflow from 

Marsville South, 2100, 2200) 

0.245 496.6 0.397 872.4 0.565 1,242.6 0.687 1,512.6 0.848 1,865.4 0.970 2,142.3 1.074 2,408.6 2.289 26,955.7 0.651 1,871.1 

2300 0.427 648.3 0.606 1,049.4 0.830 1,543.9 0.990 2,049.6 1.209 2,742.7 1.376 3,288.0 1.546 3,821.7 0.804 14,580.0 0.927 3,175.6 

North End of Thunderbird 

Subdivision (2100, 2200, 2300 via 

Stormwater Block) 

0.672 1,144.9 1.004 1,921.8 1.394 2,786.4 1.677 3,562.2 2.056 4,608.1 2.346 5,430.3 2.621 6,230.3 3.092 41,535.5 1.579 5,046.8 

2100, 2200, 2300, 2400 

(Controlled, Marsville North 

Subdivision SWMF) 

0.129 1,890.0 0.352 3,127.9 0.655 4,554.0 0.669 5,906.9 0.691 7,761.8 0.703 9,217.6 0.713 10,631.8 3.791 58,312.1 0.695 8,693.0 

2450 (minor) (to Marsville North 

Thunderbird Drain Improvements) 
0.008 12.4 0.013 20.1 0.018 37.1 0.018 55.3 0.018 71.6 0.018 85.0 0.018 96.4 0.018 448.0 0.018 75.9 

Thunderbird Drain Improvements 

– Marsville North 
0.130 1,902.3 0.354 3,149.0 0.662 4,584.4 0.681 5,968.7 0.699 7,826.0 0.715 9,294.7 0.726 10,740.5 0.747 39,142.0 0.695 8,698.5 

Junction Between Marsville 

North and South Thunderbird 

Drain Improvements (MIDUSS – 

5000) 

0.211 4,144.8 0.489 6,782.5 0.972 10,060.9 0.995 13,424.7 1.016 18,028.6 1.032 21,641.4 1.046 25,166.6 1.110 79,476.3 1.025 20,393.7 

To Existing Thunderbird Municipal Drain             

1400 0.064 116.0 0.104 188.2 0.166 590.8 0.272 1,194.1 0.509 2,072.1 0.640 2,769.0 0.790 3,439.3 1.026 15,259.0 0.557 2,177.5 

To 1050 dia. culvert at County Rd 3 0.064 116.0 0.104 188.2 0.166 590.8 0.272 1,194.1 0.509 2,072.1 0.640 2,769.0 0.790 3,439.3 1.026 15,259.0 0.557 2,177.5 

1500 0.066 109.7 0.108 177.0 0.187 783.6 0.463 1,726.8 0.856 3,105.4 1.136 4,198.5 1.465 5,243.2 1.666 23,444.0 0.999 3,223.5 

West Watershed Catchment 

Areas to Existing Thunderbird 

Municipal Drain 

0.130 225.7 0.212 365.2 0.340 1,374.3 0.711 2,920.8 1.342 5,177.5 1.717 6,967.5 2.228 8,682.5 2.692 38,702.4 1.537 5,401.0 

2500 0.000 0.0 0.000 0.0 0.097 442.9 0.251 1,167.6 0.488 2,234.0 0.649 3,077.9 0.805 3,891.0 1.151 17,619.0 0.572 2,274.9 
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Catchment ID 

25 mm 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year Regional 
100-Year  

SCS (24-hr) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

2600 0.000 0.0 0.000 0.0 0.114 549.5 0.307 1,448.4 0.576 2,770.4 0.766 3,817.5 0.978 4,824.0 1.406 21,837.0 0.679 2,821.4 

2450 (major) (to Existing 

Thunderbird Drain) 
0.000 0.0 0.000 0.0 0.001 0.2 0.006 4.4 0.021 20.0 0.031 32.0 0.043 44.9 0.019 132.6 0.022 24.1 

Overflow from Marsville North 

Subdivision SWMF (2400) 
0.000 0.0 0.000 0.0 0.000 0.0 0.000 0.0 0.000 0.0 0.000 0.0 0.000 0.0 3.132 22,535.9 0.000 0.0 

Central Watershed Catchment 

Areas to Existing Thunderbird 

Municipal Drain 

0.000 0.0 0.000 0.0 0.211 992.5 0.559 2,620.4 1.057 5,024.4 1.415 6,927.3 1.783 8,759.9 5.584 61,448.6 1.251 5,120.4 

Total – Existing Thunderbird 

Municipal Drain (Central + West) 
0.130 225.7 0.212 365.2 0.454 2,366.9 1.175 5,541.3 2.242 10,201.9 2.932 13,894.8 3.751 17,442.4 8.305 100,428.0 2.632 10,521.4 

Junction – Existing Thunderbird Municipal Drain and Marsville North and South Drain Improvements     

Open Channel Portion of 

Thunderbird Municipal Drain 
0.222 4,370.4 0.512 7,147.7 1.383 12,427.7 2.164 18,966.0 3.257 28,230.5 3.964 35,536.2 4.794 42,608.9 9.421 179,935.7 3.651 30,915.1 

To Wetland South of Site                   

4000 0.061 88.9 0.099 144.7 0.133 213.2 0.164 284.1 0.207 380.6 0.241 457.8 0.277 532.0 0.124 1,980.7 0.185 439.0 

Total – to Wetland South of 

Marsville South Subdivision 
0.061 88.9 0.099 144.7 0.133 213.2 0.164 284.1 0.207 380.6 0.241 457.8 0.277 532.0 0.124 1,980.7 0.185 439.0 

To Brouwer Municipal Drain                   

3000 0.118 238.2 0.188 385.8 0.278 1,210.0 0.431 2,445.8 0.783 4,250.6 1.012 5,676.1 1.308 7,049.2 1.918 31,139.0 0.886 4,460.0 

3100 0.112 168.1 0.164 270.7 0.214 399.4 0.251 531.7 0.302 715.7 0.338 860.3 0.375 999.8 0.212 3,872.5 0.225 818.0 

3200 0.045 68.6 0.065 111.2 0.089 163.3 0.106 216.7 0.130 289.9 0.148 348.8 0.167 405.0 0.085 1,545.4 0.099 336.3 

3300 0.272 414.0 0.381 970.4 0.511 989.3 0.611 1,315.6 0.746 1,761.6 0.849 2,114.0 0.952 2,448.5 0.516 9,325.1 0.584 2,029.5 

3400 0.010 14.7 0.013 23.9 0.022 74.8 0.051 151.2 0.101 262.6 0.128 350.3 0.158 435.1 0.137 1,887.1 0.108 275.5 

Total – to Brouwer Municipal 

Drain 
0.538 903.6 0.805 1,762.0 1.069 2,836.8 1.324 4,661.0 1.701 7,280.4 1.968 9,349.5 2.255 11,337.6 2.869 47,769.1 1.350 7,919.3 
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Table No. 13: PRE-DEVELOPMENT AND POST-DEVELOPMENT CONDITIONS – Peak Flow Rates and Volumes at Various Key Discharge Locations Comparison 

Condition 

25 mm 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year Regional 
100-Year  

SCS (24-hr) 

Peak 

Flow 
Volume 

Peak 

Flow 
Volume 

Peak 

Flow 
Volume Peak Flow Volume 

Peak 

Flow 
Volume 

Peak 

Flow 
Volume 

Peak 

Flow 
Volume 

Peak 

Flow 
Volume 

Peak 

Flow 
Volume 

(m3/s) (m3) (m3/s) (m3) (m3/s) (m3) (m3/s) (m3) (m3/s) (m3) (m3/s) (m3) (m3/s) (m3) (m3/s) (m3) (m3/s) (m3) 

West Watershed Catchment Areas                       

Pre-Dev Flow to 1050 dia. Culvert at 

County Road 3 
0.103 164.8 0.156 265.8 0.244 1,064.9 0.532 2,295.2 1.004 4,093.3 1.306 5,518.2 1.659 6,882.2 2.117 30,574 1.162 4,254.7 

Post-Dev Flow to 1050 dia. Culvert 

at County Road 3 
0.064 116.0 0.104 188.2 0.166 590.8 0.272 1,194.1 0.509 2,072.1 0.640 2,769.0 0.790 3,439.3 1.026 15,259.0 0.557 2,177.5 

% Change -37.9% -29.6% -33.3% -29.2% -32.0% -44.5% -48.9% -48.0% -49.3% -49.4% -51.0% -49.8% -52.4% -50.0% -51.5% -50.1% -52.1% -48.8% 

Pre-Dev Flows to Wetland from 

Marsville Subdivision 
       N/A           

Post-Dev Flow to Wetland south of 

Marsville South Subdivision  

(Catchment 4000) 

0.061 88.9 0.099 144.7 0.133 213.2 0.164 284.1 0.207 380.6 0.241 457.8 0.277 532.0 0.124 1,980.7 0.185 439.0 

Pre-Dev Flows to Thunderbird Drain 

Improvements - South Branch 
       N/A           

Post-Dev Piped Flow to Thunderbird 

Drain – Marsville South Branch  
0.091 2,245.3 0.189 3,636.9 0.314 5,479.0 0.317 7,459.9 0.321 10,204.2 0.324 12,356.1 0.329 14,434.4 2.415 57,967.6 0.323 11,619.4 

Central Watershed Catchment Areas                               

Pre-Dev 1200 dia. Culvert at County 

Road 3 
0.224 388.8 0.334 628.7 0.471 1,687.1 0.608 3,235.7 0.998 5,484.3 1.318 7,262.6 1.640 8,971.8 2.480 38,984.7 1.118 5,795.9 

Post-Dev 1200 dia. Culvert at County 

Road 3 
0.245 496.6 0.397 872.4 0.565 1,242.6 0.687 1,512.6 0.848 1,865.4 0.970 2,142.3 1.074 2,408.6 2.282 26,922.4 0.651 1,871.1 

% Change 9.4% 27.7% 18.9% 38.8% 20.0% -26.3% 13.0% -53.3% -15.0% -66.0% -26.4% -70.5% -34.5% -73.2% -8.0% -30.9% -41.8% -67.7% 

Pre-Dev 

North of Thunderbird Subdivision 

via Stormwater Block 

0.651 1,037.1 0.941 1,678.1 1.300 3,230.9 1.580 5,285.3 1.972 8,226.9 2.326 10,550.6 2.706 12,793.5 3.283 53,564.5 1.655 8,971.5 

Post-Dev  

North of Thunderbird Subdivision 

via Stormwater Block 

0.672 1,144.9 1.004 1,921.8 1.394 2,786.4 1.677 3,562.2 2.056 4,608.1 2.346 5,430.3 2.621 6,230.3 3.092 41,535.5 1.579 5,046.8 

% Change 3.2% 10.4% 6.7% 14.5% 7.2% -13.8% 6.1% -32.6% 4.3% -44.0% 0.9% -48.5% -3.1% -51.3% -5.8% -22.5% -4.6% -43.7% 

Pre-Dev Marsville North – North 

Boundary 
0.651 1,037.1 0.941 1,678.1 1.305 3,439.4 1.597 5,835.1 2.076 9,279.3 2.488 11,999.5 2.923 14,625.5 3.899 61,869.2 1.888 10,043.0 

Post- Dev Marsville North – North 

Boundary  
0.000 0.0 0.000 0.0 0.001 0.2 0.006 4.4 0.021 20.0 0.031 32.0 0.043 44.9 3.044 22,169.3 0.022 24.1 

% Change 

  
-100.0% -100.0% -100.0% -100.0% -99.9% -100.0% -99.6% -99.9% -99.0% -99.8% -98.8% -99.7% -98.5% -99.7% -21.9% -64.2% -98.8% -99.8% 

Pre-Dev  0.820 1,311.5 1.136 2,120.9 1.623 6,279.9 2.371 12,473.0 4.415 21,482.5 5.768 28,611.5 7.359 35,465.9 10.238 155,342.6 5.031 22,617.5 



FUNCTIONAL SERVICING REPORT 

MARSVILLE NORTH & MARSVILLE SOUTH SUBDIVISIONS 

GMBP FILE: 2401738 / 418153 & 420004 

REVISED NOVEMBER 2024 

  PAGE 35  

Existing Agricultural Thunderbird 

Municipal Drain 

Post-Dev 

Existing Agricultural Thunderbird 

Municipal Drain (MIDUSS – 5005) 

0.130 225.7 0.212 365.2 0.454 2,366.9 1.175 5,541.3 2.242 10,201.9 2.932 13,894.8 3.751 17,442.4 8.305 100,428.0 2.632 10,521.4 

% Change -84.1% -82.8% -81.3% -82.8% -72.0% -62.3% -50.4% -55.6% -49.2% -52.5% -49.2% -51.4% -49.0% -50.8% -18.9% -35.4% -47.7% -53.5% 

Junction of Marsville North and 

South (MIDUSS – 5000) 
0.211 4,144.8 0.489 6,782.5 0.972 10,060.9 0.995 13,424.7 1.016 18,028.6 1.032 21,641.4 1.046 25,166.6 1.110 79,476.3 1.025 20,393.7 

Pre-Development 

Thunderbird Drain Overland 

Channel (MIDUSS – 6000) 

0.820 1,311.5 1.136 2,120.9 1.623 6,279.9 2.371 12,473.0 4.415 21,482.5 5.768 28,611.5 7.359 35,465.9 10.238 155,342.6 5.031 22,617.5 

Post-Dev 

Junction of Thunderbird Drain – 

Existing and Proposed 

Improvements at Overland Channel 

(MIDUSS – 5002) 

0.222 4,370.4 0.512 7,147.7 1.383 12,427.7 2.164 18,966.0 3.257 28,230.5 3.964 35,536.2 4.794 42,608.9 9.421 179,935.7 3.651 30,915.1 

% Change -72.9% 233.2% -54.9% 237.0% -14.8% 97.9% -8.7% 52.1% -26.2% 31.4% -31.3% 24.2% -34.9% 20.1% -8.0% 15.8% -27.4% 36.7% 

East Watershed Catchment Areas                  

Pre-Dev  

Total to Brouwer Municipal Drain 
0.535 903.8 0.804 1,462.2 1.074 2,977.6 1.345 5,031.4 1.746 7,988.9 2.030 10,325.2 2.337 12,569.6 3.249 53,376.0 1.441 8,640.3 

Post-Dev 

Total to Brouwer Municipal Drain 
0.538 903.6 0.805 1,762.0 1.069 2,836.8 1.324 4,661.0 1.701 7,280.4 1.968 9,349.5 2.255 11,337.6 2.869 47,769.1 1.350 7,919.3 

% Change 0.6% 0.0% 0.1% 20.5% -0.5% -4.7% -1.6% -7.4% -2.6% -8.9% -3.1% -9.4% -3.5% -9.8% -11.7% -10.5% -6.3% -8.3% 
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The Pre-Development and Post-Development Conditions Analysis, including MIDUSS modeling files are included 

within Appendix F and Appendix G, respectively. 

6. CONVEYANCE ANALYSIS 

6.1 Marsville South Right-of-Way 

The 20-metre right-of-way in Marsville South can convey the proposed runoff into the stormwater management 

facility. The proposed roadside ditches (1.1m depth, 7m width, 1-2%) in the rural right-of-way cross-section can 

convey 9.232 m3/s. The anticipated major storm flow (100-year design storm) along the right-of-way to the 

pond from Catchment 1100 and 1300 is 4.134 m3/s. Therefore, the 20-metre right-of-way can convey the flows 

along the right-of-way to the stormwater management pond. The major overland flow routes in Marsville South 

Subdivision are shown in Figure No. 23. 

6.2 Marsville South – Street A overflow to Stormwater Management Facility 

The maintenance access path to the stormwater management facility (minimum channel depth of 0.3m, 1.4% 

slope, 5m base width) can convey approximately 5.286 m3/s and the underlying 750mm diameter storm 

sewer has a capacity of approximately 1.161 m3/s (at a grade of 1%). Therefore, the channel and storm sewer 

have sufficient capacity for the major storm flow (100-year design storm) of 4.134 m3/s. 

6.3 Block 33 Stormwater Management Block Channel 

The conveyance capacity of the Block 33 channel upstream of the stormwater management facility has been 

reviewed to ensure it can convey the anticipated major storm flows. Based on the shallowest section of the 

swale (0.85 m deep with 3:1 side slopes at a slope of 1.5%), the Block 33 channel has a conveyance capacity of 

3.622 m3/s. The anticipated flow into the Block 33 channel from Catchments 2100, 2200 and 7.01 ha of 

Catchment 2300 under the 100-year design storm is 2.295 m3/s. Therefore, the channel in Block 33 has 

capacity to convey the 100-year storm without any overtopping.  

6.4 Marsville North Right-of-Way 

Additionally, the 20-metre urban right-of-way cross-section can convey the major overland flow into the 

stormwater management facility. The proposed right-of-way can convey 3.452 m3/s if using the entire 20m 

width. The 5-year design storm flows of 2.105 m3/s will be conveyed in the road storm sewer. Therefore, the 

20-metre right-of-way can convey the difference of 1.347 m3/s. The major overland flow routes in Marsville 

North Subdivision are shown in Figure No. 20. 

6.5 Overland Channel (Existing Thunderbird Municipal Drain) 

The results at the overland channel after the Thunderbird Municipal Drain sewer outlet was compared 

between pre-development and post-development conditions during all design storm events in the following 

table. The overland channel is estimated to have a 1m base width, 1.5:1 side slopes, 2m depth, and a 1% 

grade. As the peak flow rate directed to the overland channel is proposed to decrease during all design storm 

events, the velocity and depth of flow are also less than the pre-development conditions. The channel 

capacity and proposed and existing flow rates will all be reviewed/verified/confirmed as part of the Drainage 

Act works. 
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Table No. 14: PRE-DEVELOPMENT AND POST-DEVELOPMENT CONDITIONS - Comparison of Overland Channel 

Flow Rates  

Storm Event 

Pre-Development Conditions Post-Development Conditions 

Flow Rate 

(m3/s) 
Velocity (m/s) 

Depth of 

Flow (m) 

Flow Rate 

(m3/s) 
Velocity (m/s) 

Depth of 

Flow (m) 

25mm 0.820 0.771 0.191 0.222 0.750 0.222 

2-Year 1.136 1.188 0.532 0.511 0.955 0.351 

5-Year 1.620 1.305 0.636 1.383 1.252 0.587 

10-Year 2.371 1.441 0.766 2.164 1.407 0.733 

25-Year 4.415 1.689 1.028 3.257 1.563 0.891 

24-Hour SCS 

(100-Year) 
5.031 1.746 1.092 3.651 1.609 0.941 

50-Year 5.768 1.807 1.163 3.964 1.643 0.978 

100-Year 7.359 1.922 1.299 4.794 1.725 1.068 

Regional Storm 9.887 2.069 1.482 9.415 2.044 1.450 
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6.6 Overland Channel (13th Line Roadside Ditch) 

The roadside ditch on 13th Line, east of Marsville North Subdivision, is proposed to be reconstructed to have a 

2m base width, 3:1 side slopes, 1m depth, and a 0.3% grade and a 675mm diameter driveway culvert at a 

0.3% grade. The conveyance capacity of the proposed roadside ditch was assessed for all design storm events. 

The capacity of the entrance culvert is 0.480 m3/s and runoff exceeding the 5-year design storm event will 

overtop into the right-of-way, ultimately being conveyed by the roadside ditch north of the entrance.  

Table No. 15: PRE-DEVELOPMENT AND POST-DEVELOPMENT CONDITIONS - Comparison of 13th Line Roadside 

Ditch Flow Rates  

Storm Event 

Pre-Development 

Conditions  

(Catchments 310 – 360) 

Post-Development Conditions  

(Catchments 3000 – 3400) 

Flow Rate (m3/s) Flow Rate (m3/s) Velocity (m/s) Depth of Flow (m) 

25mm 0.535 0.538 0.535 0.335 

2-Year 0.804 0.805 0.600 0.414 

5-Year 1.074 1.069 0.650 0.479 

10-Year 1.345 1.324 0.690 0.533 

24-Hour SCS 

(100-Year) 
1.441 1.350 0.693 0.539 

25-Year 1.746 1.701 0.738 0.604 

50-Year 2.030 1.968 0.768 0.649 

100-Year 2.337 2.255 0.796 0.694 

Regional Storm 3.249 2.869 0.849 0.779 
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8. FEATURE-BASED WATER BALANCE ANALYSIS TO OFF-SITE WETLAND 

A monthly water balance analysis was completed for the offsite wetland to the south of the proposed 

Marsville South Subdivision. Details of the water balance have been included in Appendix H. The existing 

contributing drainage area to the wetland is approximately 15.32 ha at 2% imperviousness and does not 

include the site. Under post-development conditions, an additional 1.10 ha of the site at 35% imperviousness 

is directed to the offsite wetland for a total contributing area of 16.42 ha at 4% imperviousness. 

Based on the Canadian Climate Normals for the Fergus Shand Dam Station from 1981 to 2010, the average 

annual precipitation for the area in which the site is located is estimated to be 945.9 mm.  

It has been estimated that the potential annual evapotranspiration for this area is 539.5 mm. Therefore, 404 

mm remains available for infiltration and runoff.  

Based on the clayey silt till soils throughout the site, the potential infiltration across the site has been 

estimated as 87.1 mm annually, with the remaining 316.8 mm being runoff. 

Groundwater patterns appear to flow parallel to the site boundary or slightly in from the boundary, and those 

contour patterns are not proposed to be changed (i.e. via cutting into the existing grade). Therefore, the 

recharge rates to the offsite wetland will not be changed under post-development conditions by the 

additional 1.10 ha sloped towards the wetland. 

Therefore, under existing conditions the annual average groundwater recharge to the wetland is estimated to 

be 13,340 m3. Under post-development conditions, the annual natural groundwater recharge will remain the 

same.  

Under existing conditions, the annual average runoff to the wetland is estimated to be 48,535 m3.  As a result 

of the proposed development the additional area increases the runoff volume to 53,499 m3 per year.   

The comparison between existing conditions and post-development recharge and runoff volumes to the 

offsite wetland are summarized in Table 16 below.  

Table No. 16: Summary of Recharge and Runoff Volume – to Offsite Wetland  

 Total Estimated Recharge  Total Estimate Runoff 

Existing Conditions 13,340 m3 48,535 m3 

Post-Development Conditions  13,340 m3 53,499 m3 

Change from Existing Conditions  0% 10.2% 
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9. EROSION AND SEDIMENT CONTROL PLAN 

Based on the Erosion and Sediment Control Guideline for Urban Construction (December 2006), the following 

sediment and erosion control plan has been prepared for the Marsville North and Marsville South 

Subdivisions. 

Heavy duty (i.e. Type II) silt fence will be installed in all other locations where the potential for runoff to 

transport sediment off site exists.  The silt fence will serve two (2) purposes.  The first will be to prevent water 

borne sediments from being washed onto the adjacent properties.  The second will be to delineate the limits 

of construction. 

Heavy duty (i.e. Type II) silt fence will also be installed around any temporary topsoil stockpile located on-site. 

The proposed stormwater management facility will be rough graded and used as a temporary sediment pond 

during the servicing and building construction. 

Temporary rock check dams will be installed in rear-yard swales after the initial grading has been completed 

to slow the flow rates and promote the settlement of water borne sediments before discharging to the 

stormwater management facility.   

Upon completion of the grading, any area not subject to active construction within 30 days will be top soiled 

and seeded as per OPSS 572. 

Inspection and maintenance of all silt fencing and rock check dams will start after installation is complete. 

These features will be inspected on a weekly basis during active construction or after a rainfall event of 

13 mm or greater. Maintenance will be carried out, within 48 hours, on any part of the facility found to need 

repair. 

Once construction and landscaping within the limits of the subdivision has been substantially completed, the 

silt fence and rock check dams will be removed and any accumulated sediment will be collected. 

After construction of the complete development, erosion will not occur and the sediment transport will be 

minimal.  
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10. CONCLUSIONS 

In summary, the features of the design for the Marsville North and Marsville South Subdivisions are as follows:  

1. As outlined in Section 3.3 of this Functional Servicing Report, the Marsville North and Marsville South 

Subdivision will be serviced with individual private onsite septic systems with tertiary treatment to 

provide sewage treatment and disposal. 

2. Based on the recommendations presented in the Technical Memo - Hydrogeology Executive Summary of 

Past Reports (GM BluePlan Engineering Limited, dated August 2020), the use of tertiary treatment systems 

for all 30 lots within the Marsville North Subdivision is recommended to mitigate any potential impacts 

related to septic system effluent and to provide a cleaner effluent for discharge to the shallow 

groundwater system. 

3. It is recommended that the Marsville South Subdivision also be serviced by private on-site septic systems 

with tertiary treatment for the 91 lots to provide a cleaner effluent for discharge to the shallow 

groundwater system.  

4. Water supply for the Marsville North and the Marsville South Subdivision will be provided by the upgrades 

and expansions of the existing municipal water system, as per the Municipal Class Environmental 

Assessment process. 

5. Water services for each lot in the Marsville North and Marsville South Subdivisions, will be provided by 

the expansion of the existing municipal water distribution system via the extension of a 150mm diameter 

watermain along the subdivision roads. 

6. Foundation drainage within the Marsville North and Marsville South Subdivisions will be provided by a 

sump pumps discharging to either the storm sewer system or grade and ultimately the stormwater 

management facilities for conveyance to the improved Thunderbird Drainage Works. 

7. Quantity and quality control treatment for runoff generated from the Marsville North Subdivision has 

been provided by the stormwater management facility, prior to discharge to the improved Thunderbird 

Drainage Works. 

8. Quantity and quality control treatment for runoff generated from the Marsville South Subdivision has 

been provided by the stormwater management facility, prior to discharge to the improved Thunderbird 

Drainage Works. 

9. To provide sufficient capacity to accommodate and convey the stormwater generated from the Marsville 

North and Marsville South Subdivisions to the receiving outlet, a petition has been filed under the 

Drainage Act for improvements to the existing Thunderbird Drainage Works. The final design of the 

improvements will be the responsibility of the Drainage Engineer. 

10. The stormwater management design for the Marsville North Subdivision and Marsville South Subdivision 

provide a reduction of flow when comparing pre-development and post-development conditions for all 

key locations and storm events.  
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