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1.0 Introduction 
 

CF Crozier & Associates Inc. (Crozier) has been retained by 271 Main Street East Inc. (Developer) to 

prepare a Functional Servicing, Preliminary Stormwater Management Report to support the Site Plan 

Application and Zoning By-law Amendment for a townhouse development located at 271 Main Street 

East in the Village of Dundalk, within the Township of Southgate (Township) and Grey County (County). 

The development block will herein be referred to as the Subject Property.  Refer to Figure 1 for the Site 

Location Plan.  

 

The Subject Property is approximately 0.26 ha (0.65 ac) in size and is legally described as Plan 480 

Block of Part of Lot 50, Registered Plan 16R11367 Part 3. The proposed development is comprised of 

twelve (12) townhouses with a 6m drive aisle. Refer to Figure 2 for the proposed Site Plan prepared by 

Orchard Design Studio Inc. (June 12, 2026).   

 

The Owners of the Subject Property have assembled a multi-disciplinary team, whose consultants 

have prepared studies/plans to support the planning application. This report should be read in 

conjunction with the work of the other team members, who include:  

 

• MHBC Planning Ltd. (Planning) 

• C.F. Crozier & Associates (Engineering, Transportation, Hydrogeological, Landscape 

Architecture)  

• Green Geotechnical (Geotechnical) 

• Orchard Design Studio Inc. (Architect) 

• Great Lake Archaeology (Archeological) 

 

In addition to this report, Crozier has also prepared a Traffic Opinion Letter (June 2026) to support the 

various planning applications, which should be read in conjunction with this report.  

 

2.0 Site Description 
 

The Subject Property covers an area of approximately 0.26 ha and currently consists of vacant land, 

sparse coniferous trees, and overgrown vegetation. The property is designated as a Residential Area 

Type 3 per the Township of Southgate Official Plan, located in a fully serviced urban settlement area. 

It is bounded by Main Street (County Road 9) to the north, a funeral home to the east, and single-

family homes to the west and south. 

 

The Subject Property is located within the jurisdiction of the Grand River Conservation Authority 

(GRCA). Through a review of the GRCA regulation mapping, the Subject Property is outside of the 

regulation limit of the two constructed municipal drains which are tributaries of the James Foley Drain. 

According to Ontario Geological Survey (OGS) mapping, the surficial geology in the region of the 

Subject Property is mapped as Till consisting of stone-poor, sandy silt to silty sand-textured till on 

Paleozoic terrain. As per the Grey County Official GIS, the general soil type found on the Subject 

Property is classified as Parkhill Loam and a part of Soil Group C. 

 

A geotechnical investigation was completed by Green Geotechnical in November 2023 in which 4 

total boreholes were advanced across the site. The investigations determined on site soils can be 

classified as sandy silt across most of the site, which falls into the parent Hydrological Soil Group C. 

Please refer to Appendix A for the geotechnical report. 
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3.0 Background 
 

The report is based on pre-consultation meetings and discussions as well as review of material 

acquired from the Township of Southgate. In addition, several documents/plans were reviewed 

during this engineering assessment which include:  

 

• Township of Southgate Dundalk Water Supply and Sewage Treatment Systems 2025 Reserve 

Capacity Calculations (Triton Engineering, May 20, 2025) 

• Township of Southgate Official Plan (October 27, 2022) 

• Township of Southgate Municipal Servicing Standards (June 2022) 

 

4.0 Proposed Servicing Strategy 
 

The following subsections provide an analysis of the servicing strategy for the proposed sanitary 

sewage system, potable water supply and utilities for the Subject Property.  

 

4.1 Sanitary Sewage System 

 

4.1.1 Existing External Sanitary Infrastructure 

 

The existing Dundalk Wastewater Treatment Facility (WWTF) is located on Eco Parkway at the south 

end of Dundalk. The facility treats sewage and discharges the treated effluent to the Foley Drain/ 

Grand River. The existing Dundalk WWTF has a design capacity of 1,832 m3/day and a three-year 

(2025) average daily sewage flow of 1,215 m3/day. The uncommitted reserve capacity for the WWTF 

is 429 new development equivalent residential units (ERUs) 

 

The municipality is currently in the process of upgrading the WWTF to increase capacity from 1,832 

m3/day to 3,025 m3/day to support growth. Based on this information we believe there will be sufficient 

capacity available in the municipal sanitary infrastructure system for the Subject Property.    

 

To evaluate the existing municipal wastewater infrastructure adjacent the Subject Property, the as-

constructed drawings from Triton were utilized. From the evaluation of the as-constructed drawings 

there exists a 250 mm diameter sanitary sewer along Main Street in which the Subject Property is 

proposed to connect to. To evaluate the available capacity in the 250 mm diameter sanitary sewer 

the Dundalk Sanitary Infrastructure Map provided in Appendix B was consulted.   

 

4.1.2 Proposed Sanitary Servicing Strategy 

 

Sanitary servicing to the Subject Property will be provided by a single connection point to the 250 mm 

diameter sanitary sewer on Main Street. Each unit is proposed to have a sanitary service lateral that 

connects to a 200 mm diameter sanitary sewer that runs beneath the private laneway of the Subject 

Property. The existing sewer at Main Street is approximately 4 m deep and can be extended to the 

site with the required cover.  

Preliminary sanitary flows for the site were estimated using the Ministry of Environment, Conservation 

and Parks (MECP) criteria and Township of Southgate Engineering Standards: 

 

• Average Residential Flow Rate – 350 L/cap/day 

• Infiltration – 0.15 L/s/ha 

• Residential Peaking Factor – 4.35 (Harmon) 

• Population Density – 2.758 persons/unit 
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Based on these values it is estimated that peak sanitary flow from the site will be 0.64 L/s. There is 

sufficient capacity in the downstream sanitary sewer network to service the Subject Property when 

evaluating the existing sewer network in the Dundalk Sanitary Infrastructure Map. Refer to Appendix 

C for the sanitary demand calculations.  

4.2 Potable Water Supply  

 

4.2.1 Existing External Water Infrastructure 

 

As-constructed drawings from Triton were utilized to determine the existing municipal water 

infrastructure adjacent to the Subject Property. The existing municipal water infrastructure near the 

Subject Property include: 

 

• 250 mm PVC watermain at the northern limits of Main Street. 

• Available water service stub terminating at Subject Property.  

Potable water for the Subject Property will be supplied by the Township’s municipal water distribution 

system. The existing water treatment system in Dundalk includes three existing production wells, one 

on-grade reservoir and one elevated water tower. Per the 2025 Reserve Capacity Calculations, the 

water supply system has an available uncommitted reserve capacity of 1,091 ERU’s. Based on this 

information we believe there will be sufficient capacity available in the municipal water system for 

the Subject Property.    

 

4.2.2 Proposed Water Servicing Strategy 

 

The proposed servicing solution for the Subject Property will be to connect to the existing 250 mm 

water main on Main Street. The existing watermain stub at the property is anticipated not to have 

sufficient capacity or pressures to service the Subject Property. As such, a 150 mm watermain is 

proposed to be extended to the site, such that service connections can be provided to all 12 

townhouse units. 

 

To confirm that external municipal infrastructure can sufficiently accommodate the proposed 

development, the Dundalk’s water distribution model will need to be revised to include the proposed 

development.  

 

Preliminary domestic water demands for the Subject Property have been estimated in conjunction 

with Township of Southgate Engineering Standards as follows:  

 

• Average Residential Flow Rate - 350 L/cap/day 

• Peak Factors: Peak Day/ Peak Hour – 9.27/13.96 

• Population Density – 2.758 persons/unit 

 

Based on these values it is estimated that water demands for the site are as follows: 

 

• Average Day – 0.14 L/s 

• Maximum Day – 1.28 L/s 

• Peak Hour – 1.92 L/s 

 

Fire flows required to service the Subject Property were calculated using the Fire Underwriters Survey 

and were the highest for Block B which were 166.7 L/s. The required domestic water flow (fire flow + 

max day) was calculated to be 167.98 L/s. Correspondence with the Township’s Engineer on March 

27, 2025 noted an available fire flow of 215 L/s. Refer to Appendix D for potable water servicing 
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demand calculations and fire flow demand calculations.  

 

4.3 Utilities 

 

There are both aerial and buried utility servicing within the Subject Property that includes Hydro One, 

Bell, Enbridge Gas and EH!tel. Street lighting is on hydro poles where provided. From our previous 

experiences in the area, we are aware that Enbridge Gas has limited supply of natural gas and are in 

the process of upgrading pipeline in the area. The remaining utility capacity will be confirmed at a 

later date with input from the utility providers. 

 

5.0 Stormwater Management and Site Drainage 
 

The management of stormwater from the Subject Property must comply with the policies and 

standards of:  

 

• Township of Southgate; 

• The Grand River Conservation Authority (GRCA); and, 

• The Ministry of the Environment, Conservation and Parks (MECP);  

 

The stormwater management strategy recommended for the proposed development has been 

included below: 

 

• Water Quantity Control  

o Control of the post development peak flows to pre-development levels for all storms 

up to and including the 100-yr generated by the Subject Property (on-site ‘post-to-pre’ 

control). 

 

• Water Quality Control 

o “Enhanced Protection” given the Grand River as ultimate receiver. 

 

• Development Standard 

o Lot Grading at 2% optimum 

o Minor and major drainage systems to convey runoff from frequent and infrequent 

rainfall events to a suitable outlet. 

 

5.1 Existing Storm Servicing 

 

To determine the existing municipal stormwater infrastructure adjacent the Subject Property, the as-

constructed drawings for the “Reconstruction of Main Street East/Grey Road 9” (Triton, August 2018) 

were utilized. The nearby municipal stormwater infrastructure includes: 

 

• 200 mm diameter storm sewer on the south side of Main Street running west at 1.3%. 

• 200 mm diameter storm sewer on the south side of Main Street running east at 1.12%. 

• 100 mm diameter stormwater service stub terminating towards Subject Property. 

The capacity of the sewers was determined to be 37.4 L/s and 34.7 L/s for the west and east sewers, 

respectively. The capacity calculation considers the storm service flows shown on the as-constructed 

drawings and provided in Appendix E. 
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5.2 Existing Drainage Conditions 

 

To accurately determine onsite drainage flow routes and pre-development drainage conditions, a 

topographical survey was completed December 11, 2023, by Schaeffer Dzaldov Purcell Ltd. To 

facilitate the pre-development stormwater analysis, the following  internal catchments have been 

delineate based on the existing drainage conditions. The pre-development drainage catchments are 

illustrated in Drawing C103 and summarized below: 

 

• Catchment PRE-1 (0.12 ha): This catchment area is located on the northwest side of the site. It 

consists of primarily lawn and some impervious driveway area. Flows sheet northwest and are 

collected by a catch basin that drains to a municipal drain which is a tributary of the Grand 

River. 

 

• Catchment PRE-2 (0.08 ha): This catchment area is located on the northeast side of the site. It 

consists of primarily lawn and some impervious driveway area. Flows sheet northeast and are 

collected by a catch basin that drains to a municipal drain which is a tributary of the Grand 

River. 

 

• Catchment PRE-3 (0.03 ha): This catchment area is located on the southwest side of the site. It 

consists of primarily lawn and some impervious driveway area. Flows sheet southwest and are 

collected on adjacent properties that eventually drain to a municipal drain which is a tributary 

of the Grand River. 

 

• Catchment PRE-4 (0.03 ha): This catchment area is located on the southeast side of the site. It 

consists of primarily lawn and some impervious area. Flows sheet southeast and are collected 

on adjacent properties that eventually drain to a municipal drain which is a tributary of the 

Grand River. 

 

• Catchment EXT-1 (0.01 ha): This catchment area is located on the northwest side of the site. It 

primarily consists of a small road catchment on Main Street and part of the sidewalk. It drains 

directly to the existing catchbasin at the entrance of our site. 

 

5.3 Proposed Drainage Conditions 

 

The Subject Property will consist of one 6.0 m wide entranceway, townhouses, and landscaped 

amenity space. The site has been separated into the different drainage areas shown on Drawing C104 

and summarized below:  

 

• Catchment POST-1: This catchment is approximately 0.18 ha. It consists primarily consists of 

impervious areas such as rooftops, sidewalks, parking areas, and the site entrance laneway. 

Runoff will be collected via catch basins and controlled beyond pre-development levels via 

multi-stage outlet control structure. Controlled stormwater runoff from this area will be treated 

by an Oil Grit Separator providing 80% total suspended solids removal prior to discharging to 

the catch basin north of the Subject Property.  

 

• Catchment POST-2: This catchment is approximately 0.04 ha. It consists of primarily landscaped 

areas at the west of the site. Runoff from this drainage area will be considered clean. 

Uncontrolled stormwater runoff will be conveyed overland using a swale which discharges 

towards Main Street. 

 

• Catchment POST-3: This catchment is approximately 0.04 ha. It consists of primarily landscaped 

areas at the east side of the site. Runoff from this drainage area will be considered clean. 
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Uncontrolled stormwater runoff will be conveyed overland using a swale which discharges 

towards Main Street. 

 

• Catchment EXT-1 (0.01 ha): This catchment will remain unchanged from the pre-development 

conditions. 

 

The Subject Property has been designed and graded to capture and retain minor storm events (up 

to the 100-year storm) in underground pipe storage. The underground pipe storage is achieved using 

610 mm x 965 mm elliptical concrete pipes, where the associated stage storage discharge tables for 

the superpipe system have been provided in Appendix F. Insulation for storm pipes located at a depth 

of less than 1.5 m will be required and must be installed where cover requirements are not met. 

Ponding areas graded throughout the parking lot will be utilized to provide above-ground storage to 

a maximum ponding depth of 0.15m. Flows discharging from the underground stormwater storage 

system will be controlled by a multi-stage orifice control structure, consisting of a 90 mm diameter 

lower orifice and 90 mm diameter upper orifice within the outlet control structure, located at the 

northern boundary of the site. Downstream of the orifices, flows will pass through an Oil/Grit Separator 

(OGS) for quality treatment prior to discharging to the proposed catch basin manhole which will 

replace the existing catch basin 7B, found in Drawing 03 in the as-constructed drawings from Triton. 

From the catch basin, flows will discharge through the east and west 200 mm storm sewers to their 

respective tributaries of the Grand River. Flows will be controlled to not surpass the capacity of the 

two existing storm sewers.  

 

Snow storage areas have been indicated on the Site Plan which are located at the front of the 

townhouse units and on both sides of the garbage bin area at the south end of the site. Snow melt 

from these areas are directed to the storm sewer system where it will be treated prior to exiting the 

site. More details regarding snow storage and snow melt are included within the Salt Management 

Plan (Crozier, June 2026) provided under separate cover with this submission.  

 

5.4 Stormwater Quantity Control Analysis 

 

Given the relatively small area of the proposed development property, the analysis of onsite quantity 

control requirements was performed using the Modified Rational Method. Runoff coefficients for the 

existing and proposed site condition were calculated per the Township of Southgate Municipal 

Servicing Standards and the MECP. Appendix G illustrates the determination of pre- and post-

development runoff coefficients & calculations for required storage using the Modified Rational 

Method. 

 

The proposed 610 mm x 965 mm elliptical concrete pipes, manholes, and catch basin structures 

provide stormwater storage to contain the 2-year to 100-year storm events to provide quantity control. 

Internal paved areas will be graded with varying slopes to promote stormwater drainage towards 

proposed catch basins throughout the parking area as reflected on Drawing C101. Once max 

ponding depth is surpassed, overland drainage above the 100-year event will be safely conveyed 

towards Main Street. Safe conveyance was determined using FlowMaster to confirm adequate 

floodproofing assuming a worst-case scenario where the entirety of the 100-year flow of 0.08 m3/sec 

is discharged through the laneway. The depth of flow was determined to be 0.07 m and completely 

contained within the laneway. For the FlowMaster output, please refer to Appendix H. 

 

All post-development release rates account for the uncontrolled catchment (POST-2 and POST-3) 

peak flows. The calculations to determine the uncontrolled peak flow are found in Appendix G. The 

target flows and actual release rates are summarized below in Table 1. 
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6.0 Erosion & Sediment Controls 
 

Erosion & Sediment Controls will be implemented prior to any on-site construction works. An Erosion & 

Sediment Control Plan is shown on Drawings C105 and C106. Below is a description of the various 

measures that may be implemented.  

 

• Silt fencing 

 

Silt fencing will be installed along the perimeter of the development to define the limits of the disturbed 

area including site clearing, topsoil stripping, fill operations, temporary drainage swales, as well as in 

areas to intercept any flows leaving the site. Silt fencing will play a crucial role in preventing sediment 

from migrating off site. Locations for the fences are shown on Drawings C105, but additional fencing 

may be added as necessary based on decisions by Crozier and the Developer prior to and during 

the placement of fill. 

 

• Silt Sacks 

 

Silt sacks will be placed in catch basins adjacent to the development to prevent silt and sediment 

from entering the catch basins. The silt sacks will trap silt/sediment while allowing water to pass through 

into the storm sewer. Locations for the silt sacks are shown on Drawings C105, but additional silt sacks 

may be added as necessary based on decisions by Crozier and the Developer prior to and during 

the placement of fill.  

 

• Mud Mat 

 

A mud mat has been proposed at the entrance to the development from Main Street.  This mud mat 

will be maintained at the site until base asphalt is placed to limit mud tracking from the site onto Main 

Street and the surrounding Municipal roadway network. The Contractor shall ensure mud mat 

maintenance (cleaning / additional stone) is completed on an as needed basis to ensure proper 

operation. 

 

• Flow Check Dams 

 

A temporary straw bale dam will be utilized on-site in order to prevent any silt mitigation off site during 

and after construction activities. This dam will promote settling of suspended solids and will reduce 

flow velocities. Sediment accumulation will be monitored and removed as necessary. 

 

• Dust Control 

 

During earthwork activities, the Developer and Contractor will be responsible for ensuring that 

measures are taken to suppress dust generated from the construction activities. The extent of the dust 

control measures that are required will vary depending on factors such as construction staging, 

weather, and construction activities. Given the variability of the control measures necessary, the 

scheduling and application rates required will be determined by the contractor to meet their 

preferred dust mitigation strategy. Furthermore, it will be the responsibility of the contractor to 

implement dust control measures on as needed basis to the satisfaction of the Township.  
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7.0 Conclusions & Recommendations 
 

The analysis presented in this report provides a comprehensive stormwater management and 

servicing assessment as well as design for the proposed residential development. Our conclusions and 

recommendations include the following: 

 

• Access to the Subject Property will be provided by one entrance along Main Street East. 

The internal laneway will access for residents and other service vehicles/trucks.  

 

• Gravity sanitary services for the Subject Property will be provided via combined services 

with two connections to the Main Street sanitary sewer.  

 

• An internal watermain system with individual services to each unit will be provided through 

the Subject Property with one connection to the watermain along Main Street.  

 

• The development will be fully serviced by hydro, natural gas, cable, and 

telecommunications. 

 

• The proposed superpipe network and OGS unit will provide quantity and quality control 

which are adequately sized to provide “enhanced protection” level treatment while 

controlling post-development flows to pre-development levels for all storms up to the 100-

year storm event.  

 

Given the above noted conclusions, we support the development of the Subject Property from the 

perspective of engineering servicing and stormwater management requirements. 

 

Respectfully submitted, 

C.F. CROZIER & ASSOCIATES INC. C.F. CROZIER & ASSOCIATES INC. 

  

Adrian Mysliwiec, P.Eng.  Jonathon Kerschbaumer, P.Eng. 

Project Engineer Project Engineer 
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APPENDIX  A 
 

Geotechnical Investigation 
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File: 2514-6796

Date: May 28, 2026

By: AM

Check By: JL'A

Developed Site Area 0.26           ha

Number of Residential Units 12              units

2.76           persons/unit

Residential Population 34              persons

Unit Sewage flows

Residential (Per New Development Unit Flow Rates, Triton Engineering (2025)) 350 L/C/day

Infiltration (typical) 0.15 L/s/ha

Total Design Sewage Flows

Infiltration/Inflow Residential  0.04           L/sec

Average Daily Residential Flow 0.14           L/sec

Residential Peak Factor (Harmon Formula) 4.35           

Total Peak Daily Flow 0.64          L/sec

271 Main Street - Sanitary Design Criteria
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Project Name: 271 Main St

Project No: 2514-6796

Prepared By: AM

Checked By: JL'A

Date: 6/10/2026

Water Supply for Public Fire Protection - 2020

Fire Underwriters Survey
Part II  -  Guide for Determination of Required Fire Flows for Public Fire Protection in Canada

An estimate of fire flow required for a given area may be determined by the formula:

RFF = 220 * C * sqrt A

where:

RFF = the required fire flow in litres per minute (L/min)

C = the construction coefficient is related to the type of construction of the building

= 1.5 for Type V Wood Frame Construction

= 0.8 for Type IV-A Mass Timber Construction

= 0.9 for Type IV-B Mass Timber Construction

= 1.0 for Type IV-C Mass Timber Construction

= 1.5 for Type IV-D Mass Timber Construction

= 1.0 for Type III Ordinary Construction

= 0.8 for Type II Non-combustible Construction

= 0.6 for Type I Fire Resistive Construction

A = 

Step A. Construction Coefficient (C) 1.0

Yes/No/Unknown

Is basement at least 50% below grade? Yes If yes, basement floor area excluded

Vertical openings protected? Unknown *For consideration for effective area calculations

Step B. Proposed Building Block A

Calculate Effective Floor Area based on the highlighted cell

-C value from 1.0 to 1.5: 100% of all floor areas are used

Floors Above 

Grade

Total Floor Area 

(m
2
)

% of Area 

Considered

Effective Floor Area 

(m
2
)

Basement NA NA

Ground Floor 400.0 100% 400.0

Level 2 450.0 100% 450.0

Level 3 100% 0.0

Level 4 0.0

Level 5 0.0

Level 6 0.0

Level 7 0.0

Level 8 0.0

Total 850.0 850.0

Total Effective Floor Area 850.0 m
2

Step C. Therefore RFF = 6,000 L/min (rounded to nearest 1000 L/min)

Step D.

Adjustment Factor

Combustible 0% Non-Combustible -25%

Limited Combustible -15%

0 L/min surcharge Combustible 0%

Free Burning 15%

RFF = 6,000 L/min (not rounded) Rapid Burning 25%

-C value below 1 and vertical openings are not protected: Consider two largest 

floors plus 50% of all floor above to a max of eight 

-C value below 1 and vertical openings are protected: Consider single largest floor 

plus 25% of the two immediately adjoining floors

= 1.0 for Type III Ordinary Construction

the total effective floor area (effective building area) in square metres (excluding basements at 

least 50 percent below grade) in the building considered

The required fire flow may be reduced by as much as -25% for occupancies having contents with very low fire 

hazard or may be increased by up to 25% surcharge for occupancies having a high fire hazard.

*A building may be subdivided if there is a vertical firewall with a 

fire-resistance rating greater than 2 hours, and meets the 

requirements of the National Building Code. 

Type of Occupancy

Townhouse Row

Occupancy and Contents Adjustment Factor
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Step E. Sprinklers - The required fire flow may be reduced by up to 50% for complete automatic sprinkler protection depending upon adequacy of system.

Yes/No/Unknown Possible Reduction 

Available

Actual 

Reduction 

Provided

Automatic sprinkler protection designed and installed in accordance with NFPA 13? Unknown -30% 0%

Water supply is standard for both the system and Fire Department hose lines? Unknown -10% 0%

Fully supervised system? No -10% 0%

*Reduction available assumes complete building coverage

Total Reduction % 0% (reduction) *30% reduction typical for building requiring sprinkler system 

Total Reduced Flow 0 L/min (reduction, not rounded)

Step F.

Separation 

Distance

Maximum Exposure 

Adjustment Charge

 0 to 3m 25%

 3.1 to 10m 20%

 10.1 to 20m 15%

 20.1 to 30m 10%

Greater than 30m 0%

Exposed buildings

Name Distance Surcharge

North Dundalk Herald 30 10% 600

East Adjacent Dwelling 11 15% 900

South 304 Victoria St House 25 10% 600

West Block B 13 15% 900

3,000 L/min Surcharge (not rounded)

Step G. Final Required Fire Flow

Step D - Occupancy Adjusted Fire Flow Demand 6,000 L/min

Step E - Sprinkler (Reduction) 0 L/min 

Step F - Exposure Charge 3,000 L/min 

Final Required Fire Flow: 9,000 L/min

9,000 1000L/min) or 150.0 L/s

2,378 USGPM

Determine Required Fire Storage Volume

 

Flow from above 9,000 L/min

Required duration 2.00 hours Refer to Table 1 for Duration

Therefore: 1,080,000 Litres or

1,080 m
3 

is the required fire storage volume.

Table 1 - FUS 2020

Required Duration of Fire Flow

Flow Required Duration

L/min (hours)

2,000 or less2000 1.0

3,000 1.25

4,000 1.5

5,000 1.75

6,000 2.0

8,000 2.0

10,000 2.0

12,000 2.5

14,000 3.0

16,000 3.5

18,000 4.0

20,000 4.5

22,000 5.0

24,000 5.5

26,000 6.0

28,000 6.5

30,000 7.0

32,000 7.5

34,000 8.0

36,000 8.5

38,000 9.0

40,000 and over40,000 9.5

*Interpolate for intermediate figures

Exposure - A percentage of water for the exposures should be added to the required fire flow for the subject building to provide adequate flow rates for hose streams 

used to reduce the spreading of fire from the subject building to exposed risks. The required fire flow of a subject building may be increased depending on the 

severity of exposed risks to the subject building and the distance between the exposed risks and the subject building. This charge considers the usage of water 

supplies to prevent exposed risks from igniting or being damaged during a major fire incident in the subject building.

*The maximum exposure adjustment charge to 

be applied to a subject building is 75%

*If a vertical fire wall is properly constructed and 

has a rating of no less than 2 hours, then the 

boundary can be treated as protected with no 

exposure charge
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Project Name: 271 Main St

Project No: 2514-6796

Prepared By: JGB/AM

Checked By: JL'A

Date: 6/10/2026

Water Supply for Public Fire Protection - 2020

Fire Underwriters Survey
Part II  -  Guide for Determination of Required Fire Flows for Public Fire Protection in Canada

An estimate of fire flow required for a given area may be determined by the formula:

RFF = 220 * C * sqrt A

where:

RFF = the required fire flow in litres per minute (L/min)

C = the construction coefficient is related to the type of construction of the building

= 1.5 for Type V Wood Frame Construction

= 0.8 for Type IV-A Mass Timber Construction

= 0.9 for Type IV-B Mass Timber Construction

= 1.0 for Type IV-C Mass Timber Construction

= 1.5 for Type IV-D Mass Timber Construction

= 1.0 for Type III Ordinary Construction

= 0.8 for Type II Non-combustible Construction

= 0.6 for Type I Fire Resistive Construction

A = 

Step A. Construction Coefficient (C) 1.0

Yes/No/Unknown

Is basement at least 50% below grade? No If yes, basement floor area excluded

Vertical openings protected? Unknown *For consideration for effective area calculations

Step B. Proposed Building Block B

Calculate Effective Floor Area based on the highlighted cell

-C value from 1.0 to 1.5: 100% of all floor areas are used

Floors Above 

Grade
Total Floor Area (m

2
) % of Area 

Considered

Effective Floor Area 

(m
2
)

Basement NA NA

Ground Floor 400.0 100% 400.0

Level 2 450.0 100% 450.0

Level 3 0.0

Level 4 0.0

Level 5 0.0

Level 6 0.0

Level 7 0.0

Level 8 0.0

Total 850.0 850.0

Total Effective Floor Area 850.0 m
2

Step C. Therefore RFF = 6,000 L/min (rounded to nearest 1000 L/min)

Step D.

Adjustment Factor

Combustible 0% Non-Combustible -25%

Limited Combustible -15%

0 L/min surcharge Combustible 0%

Free Burning 15%

RFF = 6,000 L/min (not rounded) Rapid Burning 25%

the total effective floor area (effective building area) in square metres (excluding basements at 

least 50 percent below grade) in the building considered

= 1.0 for Type III Ordinary Construction

-C value below 1 and vertical openings are not protected: Consider two largest floors 

plus 50% of all floor above to a max of eight 

-C value below 1 and vertical openings are protected: Consider single largest floor 

plus 25% of the two immediately adjoining floors

*A building may be subdivided if there is a vertical firewall with a 

fire-resistance rating greater than 2 hours, and meets the 

requirements of the National Building Code. 

The required fire flow may be reduced by as much as -25% for occupancies having contents with very low fire 

hazard or may be increased by up to 25% surcharge for occupancies having a high fire hazard.

Type of Occupancy Occupancy and Contents Adjustment Factor

Townhouse Row
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Step E. Sprinklers - The required fire flow may be reduced by up to 50% for complete automatic sprinkler protection depending upon adequacy of system.

Yes/No/Unknown Possible Reduction 

Available

Actual 

Reduction 

Provided

Automatic sprinkler protection designed and installed in accordance with NFPA 13? Unknown -30% 0%

Water supply is standard for both the system and Fire Department hose lines? Unknown -10% 0%

Fully supervised system? No -10% 0%

*Reduction available assumes complete building coverage

Total Reduction % 0% (reduction) *30% reduction typical for building requiring sprinkler system 

Total Reduced Flow 0 L/min (reduction, not rounded)

Step F.

Separation 

Distance

Maximum Exposure 

Adjustment Charge

 0 to 3m 25%

 3.1 to 10m 20%

 10.1 to 20m 15%

 20.1 to 30m 10%

Greater than 30m 0%

Exposed buildings

Name Distance Surcharge

North Dundalk Herald 20 15% 900

East Block A 13 15% 900

South 302 Victoria St House 29 10% 600

West 261 Main St House 8 20% 1200

3,600 L/min Surcharge (not rounded)

Step G. Final Required Fire Flow

Step D - Occupancy Adjusted Fire Flow Demand 6,000 L/min

Step E - Sprinkler (Reduction) 0 L/min 

Step F - Exposure Charge 3,600 L/min 

Final Required Fire Flow: 9,600 L/min

10,000 1000L/min) or 166.7 L/s

2,642 USGPM

Determine Required Fire Storage Volume

 

Flow from above 10,000 L/min

Required duration 2.00 hours Refer to Table 1 for Duration

Therefore: 1,200,000 Litres or

1,200 m
3 

is the required fire storage volume.

Table 1 - FUS 2020

Required Duration of Fire Flow

Flow Required Duration

L/min (hours)

2,000 or less2000 1.0

3,000 1.25

4,000 1.5

5,000 1.75

6,000 2.0

8,000 2.0

10,000 2.0

12,000 2.5

14,000 3.0

16,000 3.5

18,000 4.0

20,000 4.5

22,000 5.0

24,000 5.5

26,000 6.0

28,000 6.5

30,000 7.0

32,000 7.5

34,000 8.0

36,000 8.5

38,000 9.0

40,000 and over40,000 9.5

*Interpolate for intermediate figures

*The maximum exposure adjustment charge to 

be applied to a subject building is 75%

Exposure - A percentage of water for the exposures should be added to the required fire flow for the subject building to provide adequate flow rates for hose streams 

used to reduce the spreading of fire from the subject building to exposed risks. The required fire flow of a subject building may be increased depending on the 

severity of exposed risks to the subject building and the distance between the exposed risks and the subject building. This charge considers the usage of water 

supplies to prevent exposed risks from igniting or being damaged during a major fire incident in the subject building.

*If a vertical fire wall is properly constructed and 

has a rating of no less than 2 hours, then the 

boundary can be treated as protected with no 

exposure charge
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File: 2514-6796

Date: May 28, 2026

By: AM

Check By: JL'A

Number of Individual Residential Units 12 units

Person Per New Equivalent Residential Unit (2024 DC Growth Forecast) 2.76           persons/unit

Residential Population 34              persons

Water Design Flows

Residential Average Day (Per Township of Southgate Standards) 350 L/C-day

Total Domestic Water Design Flows
0.14           L/sec

Max Day Peak Factor (Per MOE Guidelines for Waterworks 2008 Table 3-3) 9.27

Max Day Demand Flow 1.28           L/sec

Fire Flow (FUS) 166.7         L/sec

Peak Hour Factor (Per MOE Guidelines for Waterworks 2008 Table 3-3) 13.96

Peak Hour Flow 1.92           L/sec

Required Domestic Water Flow (Max Day + Fire Flow) 167.98       L/sec

Average Residential Daily Flow 

271 Main Street -  Domestic Water Design Criteria
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2025-04-03

DESIGNED BY:

MATERIAL MANNINGS "n" CHECKED BY:

Coef. A= 30.6 Coef. B= -0.699 Coef. C= Flow = 0.075 L/sec/unit PVC 0.013 DATE:

CONC. 0.013 ISUED FOR:

Coef. A= 51 Coef. B= -0.699 Coef. C= CSP 0.024

INITIAL TIME OF CONCENTRATION (minutes) = 10.00

FROM TO 5 YEAR 100 YEAR TIME 5 YEAR 100 YEAR # OF UNITS PIPE

MH MH AREA (A) A x C CUMUL. CUMUL. OF  CONC. I I CUMUL. Q (RUNOFF) DESIGN FLOW SLOPE DIA. VEL. LENGTH CAPACITY UPPER LOWER UPPER LOWER UPPER LOWER UPPER LOWER

(Ha) (C5) (C100) A x C5 A x C100 (min.) (mm/hr) (mm/hr) (L/sec) (L/sec) (L/sec) (L/sec) (L/sec) (%) (mm) (m/sec) (m) (min) (L/sec) (%) END END END END END END END END

 

External CB7B West Culvert 0.00 0.90 1.00 5 year 0.00 0.00 0.00 10.00 107.07 178.44 30.00 30.00 1 1 0.08 0.67 30.74 1.30% 200 0.013 1.2 52.9 0.74 37.40 82% 517.13 516.44 517.33 516.64 518.42 518.12 1.09 1.48

 

External CB7B East Cuvlert 0.00 5 year 0.00 0.00 0.00 10.00 107.07 178.44 30.00 30.00 1 1 0.08 0.00 30.08 1.12% 200 0.013 1.1 58.7 0.89 34.71 87% 517.02 516.36 517.22 516.56 518.42 517.98 1.20 1.42

 

 
Total 100yr 

Release Rate

 60.00 72.11

 

FOUNDATION SERVICES 

FLOW
# OF UNITS

Foundation Services Flow

271 MAIN ST

STORM SEWER DESIGN SHEET

CATCHMENT

I.D.

COVER

RDM/JGB
NOC

2514-6796

100 YEAR RUN-OFF 

COEFF

5 YEAR RUN-OFF 

COEFF

FREQUENCY - 5 YEAR - MTO LOOKUP TOOL

FREQUENCY - 100 YEAR - MTO LOOKUP TOOL 2025.04.03

2025.04.03

CONTROLLED FLOW
MANNING'S 

"n"

PIPE INV ELEV. PIPE OBV ELEV. GROUND ELEV.CONTROLLED 

FLOW

CUMUL.

DESIGN STORM
TIME OF 

FLOW

PIPE 

CAPACITY

J:\2500\2514 - Countryside Communities Inc\6796 - 271 Main Street East Dundalk\Design\Civil_Water\SWM\Pipe Capacity Calculation\2nd Sub\2025.03.18_200mm dia. Pipe Capacity Calcs.xlsx Page 1 of 1



271 Main Street East Towns   FSR & SWM Report 

271 Main Street East, Dundalk, Ontario  June 2026 

 

 

C.F. Crozier & Associates Inc.  

Project No. 2514-6796 

 

 

 

APPENDIX  F 
 

Superpipe & Structure Storage Calculations 

 
 

Superpipe Volume Calculations 

 

Stage-Storage-Discharge Calculation 

  



Project: 271 Main Street

Project No.: 2514-6796

Design by: AM

Date: 6/10/2026

CB Structures
Area T/G Elevation Inv Elev Volume

Max 

Ponding 

Area

Max Ponding 

Volume

(m
2
) (m) (m) (m

3
) (m

2
) (m

3
)

CBMH200 2.54 519.15 518.03 2.9

CBMH201 2.54 519.10 518.04 2.7

CBMH100 2.54 519.12 517.88 3.2

CBMH101 2.54 519.02 517.40 4.1

STMH102 2.69 519.04 517.38 4.5 - -

17.3 0.0

From MH# To MH# Length Diameter Storage Vol.

(m) (mm) (m
3
)

CB200 CBMH100 14.5 610 4.2

CB201 CBMH100 17.2 610 5.0

CBMH100 CBMH101 43.8 610 12.8

CBMH101 STMH102 6 610 1.8

23.8

Orifice A 517.38 m Orifice A Diameter 0.090 m

Orifice B 518.00 m Orifice B Diameter 0.090 m

Total Pipe 

Storage
Total

CBMH100-

STMH104
CB200 CB201 CBMH100 CBMH101 STMH104 CB200 CB201 CBMH100 CBMH101 STMH102 Storage

(m) (m) (m
3
) (m

3
) (m

3
) (m

3
) (m

3
) (m

3
) (m

3
) (m

3
) (m

3
) (m

3
) (m

3
) ha.m (m

3
/s) (m

3
/s)

517.38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0000 0.0000

517.93 0.55 10.04 0.00 0.00 0.13 1.35 1.48 0.00 0.00 0.00 0.00 0.00 13.0 0.0128 0.0000

2 Year 517.94 0.56 10.33 0.00 0.00 0.15 1.37 1.50 0.00 0.00 0.00 0.00 0.00 13.4 0.0129 0.0000

518.02 0.64 12.69 0.00 0.00 0.36 1.58 1.72 0.00 0.00 0.00 0.00 0.00 16.3 0.0139 0.0000

5 Year 518.06 0.68 13.70 0.08 0.05 0.46 1.68 1.83 0.00 0.00 0.00 0.00 0.00 17.8 0.0144 0.0022

518.08 0.70 14.20 0.13 0.10 0.51 1.73 1.88 0.00 0.00 0.00 0.00 0.00 18.6 0.0146 0.0034

10 Year 518.11 0.73 15.03 0.20 0.18 0.59 1.81 1.96 0.00 0.00 0.00 0.00 0.00 19.8 0.0149 0.0046

518.16 0.78 16.42 0.33 0.31 0.71 1.93 2.09 0.00 0.00 0.00 0.00 0.00 21.8 0.0155 0.0061

25 Year 518.27 0.89 19.30 0.61 0.59 0.99 2.21 2.39 0.00 0.00 0.00 0.00 0.00 26.1 0.0166 0.0086

518.32 0.94 20.25 0.74 0.71 1.12 2.34 2.52 0.00 0.00 0.00 0.00 0.00 27.7 0.0171 0.0095

518.44 1.06 22.27 1.04 1.02 1.43 2.65 2.85 0.00 0.00 0.00 0.00 0.00 31.2 0.0182 0.0113

50 Year 518.45 1.07 22.37 1.07 1.04 1.45 2.67 2.87 0.00 0.00 0.00 0.00 0.00 31.5 0.0183 0.0115

518.55 1.17 23.35 1.32 1.30 1.70 2.93 3.14 0.00 0.00 0.00 0.00 0.00 33.7 0.0191 0.0128

100 Year 518.66 1.28 23.82 1.60 1.58 1.98 3.21 3.44 0.00 0.00 0.00 0.00 0.00 35.6 0.0200 0.0141

518.75 1.37 23.82 1.83 1.81 2.21 3.44 3.68 0.00 0.00 0.00 0.00 0.00 36.8 0.0208 0.0151

518.86 1.48 23.82 2.11 2.09 2.49 3.72 3.97 0.00 0.00 0.00 0.00 0.00 38.2 0.0216 0.0163

Max Ponding 518.87 1.49 23.82 2.14 2.11 2.52 3.74 4.00 0.00 0.00 0.00 0.00 0.00 38.3 0.0217 0.0164

**Please refer to Pipe Volume Calculations Spreadsheet

Stage-Storage-Discharge Table - Conveyance System

Superpipe Storage Data - Conveyance System (W)

Storm Structure Storage Data

Total Structure Storage (m
3
)

Pipe Storage Data

Total Pipe Storage (m
3
) =

Comments

Water Level 

Elevation

Water Depth 

above Lower 

Orifice Invert 

Structure Storage Surface Ponding

Orifice Invert

Orifice Invert

Superpipe Stage-Storage-Discharge Data

0.0265

Orifice A 

Discharge

Orifice B 

Discharge
Total Discharge

(m
3
/s)

0.0000

0.0128

0.0139

0.0180

0.0216

0.0251

0.0129

0.0166

0.0195

0.0381

0.0297

0.0295

0.0319

0.0342

0.0359

0.0379

J:\2500\2514 - Countryside Communities Inc\6796 - 271 Main Street East Dundalk\Design\Civil_Water\SWM\Superpipe SWM Storage\3rd Sub\2026.06.10_ Superpipe Spreadsheet - Final
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APPENDIX  G 
 

Modified Rational Method Calculations  

 
RC Value Calculations 

 

Uncontrolled Area Rational Method Calculation 

 

Modified Rational Method Calculation 

  



PROJECT: 271 Main Street

PROJECT No.: 2514-6796

FILE: Rational Method - Peak Flow

DATE: 6/10/2026 0:00

DESIGN: AM

Rational Method Q=0.0028*C*i*A (cms) Frequency -

Intensity i=A (Tc)^B (mm/hr) Storm Return Coef. A Coef. B

2 23.1 -0.699

5 30.6 -0.699

Pre-Development Peak Flows 10 35.6 -0.699

25 41.8 -0.699

Storm Return Area (ha) Runoff Coef. - C Time of Concentration - Tc Intensity - i Peak Flow - Q 50 46.4 -0.699

2 0.12 0.31 10.0 80.82 0.0084 100 51 -0.699

5 0.12 0.31 10.0 107.07 0.0112

10 0.12 0.31 10.0 124.56 0.0130

25 0.12 0.34 10.0 146.25 0.0168

50 0.12 0.37 10.0 162.35 0.0203 West OUTLET Peak Flow - Q

100 0.12 0.39 10.0 178.44 0.0232 2 0.0110

5 0.0146

Storm Return Area (ha) Runoff Coef. - C Time of Concentration - Tc Intensity - i Peak Flow - Q 10 0.0170

2 0.03 0.38 10.0 80.82 0.0026 25 0.0219

5 0.03 0.38 10.0 107.07 0.0034 50 0.0265

10 0.03 0.38 10.0 124.56 0.0040 100 0.0304

25 0.03 0.42 10.0 146.25 0.0051

50 0.03 0.46 10.0 162.35 0.0062

100 0.03 0.48 10.0 178.44 0.0071 East OUTLET Peak Flow - Q

2 0.0110

Storm Return Area (ha) Runoff Coef. - C Time of Concentration - Tc Intensity - i Peak Flow - Q 5 0.0145

2 0.08 0.37 10.0 80.82 0.0067 10 0.0169

5 0.08 0.37 10.0 107.07 0.0089 25 0.0218

10 0.08 0.37 10.0 124.56 0.0103 50 0.0264

25 0.08 0.41 10.0 146.25 0.0133 100 0.0302

50 0.08 0.44 10.0 162.35 0.0161

100 0.08 0.46 10.0 178.44 0.0185

Storm Return Area (ha) Runoff Coef. - C Time of Concentration - Tc Intensity - i Peak Flow - Q Total Peak Flow - Q

2 0.03 0.36 10.0 80.82 0.0024 2 0.022

5 0.03 0.36 10.0 107.07 0.0032 5 0.029

10 0.03 0.36 10.0 124.56 0.0038 10 0.034

25 0.03 0.40 10.0 146.25 0.0049 25 0.044

50 0.03 0.43 10.0 162.35 0.0059 50 0.053

100 0.03 0.45 10.0 178.44 0.0067 100 0.061

Storm Return Area (ha) Runoff Coef. - C Time of Concentration - Tc Intensity - i Peak Flow - Q

2 0.01 0.80 10.0 80.82 0.0018

5 0.01 0.80 10.0 107.07 0.0024

10 0.01 0.80 10.0 124.56 0.0028

25 0.01 0.88 10.0 146.25 0.0036

50 0.01 0.96 10.0 162.35 0.0044

100 0.01 1.00 10.0 178.44 0.0050

PRE-4 (EAST)

EXT-1 (EAST)

Rational Method for 271 Main Street

Owen Sound IDF 

PRE-1 (WEST)

PRE-3 (WEST)

PRE-2 (EAST)

Page 1J:\2500\2514 - Countryside Communities Inc\6796 - 271 Main Street East Dundalk\Design\Civil_Water\SWM\Modified Rational Method\3rd Sub\2026.06.09_Modified Rational Method



PROJECT: 271 Main Street

PROJECT No.: 2514-6796

DATE: 6/10/2026

DESIGN: AM

CHECK: JK

Pre Development Runoff Coefficient

PRE-1

Drainage Area RC Area (ha) Weighted RC

Pervious 0.14 0.09 0.10

Impervious 0.8 0.03 0.21

TOTAL 0.12 0.31

PRE-2

Drainage Area RC Area (ha) Weighted RC

Pervious 0.14 0.05 0.09

Impervious 0.80 0.03 0.28

TOTAL 0.08 0.37

PRE-3

Drainage Area RC Area (ha) Weighted RC

Pervious 0.14 0.02 0.09

Impervious 0.80 0.01 0.29

TOTAL 0.03 0.38

PRE-4

Drainage Area RC Area (ha) Weighted RC

Pervious 0.14 0.02 0.09

Impervious 0.80 0.01 0.27

TOTAL 0.03 0.36

EXT-1

Drainage Area RC Area (ha) Weighted RC

Pervious 0.14 0.00 0.00

Impervious 0.80 0.01 0.80

TOTAL 0.01 0.80

PRE TOTAL

Drainage Area Weighted RC

Pre-1 0.31

Pre-2 0.37

Pre-3 0.38

Pre-4 0.36

Ext-1 0.80

TOTAL 0.36

Pre Development

Pre Development

Pre Development

Pre Development

Pre Development

0.01

0.27

Pre Development

Area (ha)

0.12

0.08

0.03

0.03
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PROJECT: 271 Main Street

PROJECT No.: 2514-6796

DATE: 6/10/2026

DESIGN: AM

CHECK: JK

Post Development Runoff Coefficient

POST-1

Drainage Area RC Area (ha) Weighted RC

Pervious 0.14 0.02 0.02

Impervious 0.80 0.16 0.71

TOTAL 0.18 0.73

POST-2

Drainage Area RC Area (ha) Weighted RC

Pervious 0.14 0.03 0.11

Impervious 0.80 0.01 0.18

TOTAL 0.04 0.29

POST-3

Drainage Area RC Area (ha) Weighted RC

Pervious 0.14 0.03 0.10

Impervious 0.80 0.01 0.22

TOTAL 0.04 0.32

POST TOTAL

Drainage Area Weighted RC

POST-1 0.73

POST-2 0.29

POST-3 0.32

Ext-1 0.80

TOTAL 0.600.27

Post Development

Post Development

Post Development

Pre Development

Area (ha)

0.18

0.04

0.04

0.01
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PROJECT: 271 Main Street

PROJECT No.: 2514-6796

FILE: Rational Method - Peak Flow

DATE: 6/9/2026

DESIGN: AM

Rational Method Q=0.0028*C*i*A (cms) Frequency -

Intensity i=A (Tc)^B (mm/hr) Storm Return Coef. A Coef. B

2 23.1 -0.699

5 30.6 -0.699

Post-Development Uncontrolled Peak Flows 10 35.6 -0.699

25 41.8 -0.699

Storm Return Area (ha) Runoff Coef. - C Time of Concentration - Tc Intensity - i Peak Flow - Q 50 46.4 -0.699

2 0.04 0.29 10.0 80.82 0.0026 100 51 -0.699

5 0.04 0.29 10.0 107.07 0.0035

10 0.04 0.29 10.0 124.56 0.0040

25 0.04 0.32 10.0 146.25 0.0052

50 0.04 0.35 10.0 162.35 0.0063

100 0.04 0.36 10.0 178.44 0.0072

Storm Return Area (ha) Runoff Coef. - C Time of Concentration - Tc Intensity - i Peak Flow - Q

2 0.04 0.32 10.0 80.82 0.0029

5 0.04 0.32 10.0 107.07 0.0038

10 0.04 0.32 10.0 124.56 0.0045

25 0.04 0.35 10.0 146.25 0.0058

50 0.04 0.38 10.0 162.35 0.0070

100 0.04 0.40 10.0 178.44 0.0080

Storm Return Area (ha) Runoff Coef. - C Time of Concentration - Tc Intensity - i Peak Flow - Q Total Peak Flow - Q

2 0.01 0.80 10.0 80.82 0.0018 2 0.0073

5 0.01 0.80 10.0 107.07 0.0024 5 0.0097

10 0.01 0.80 10.0 124.56 0.0028 10 0.0113

25 0.01 0.88 10.0 146.25 0.0036 25 0.0146

50 0.01 0.96 10.0 162.35 0.0044 50 0.0177

100 0.01 1.00 10.0 178.44 0.0050 100 0.0202

Post-Development Controlled Peak Flows

Storm Return Area (ha) Runoff Coef. - C Time of Concentration - Tc Intensity - i Peak Flow - Q

2 0.18 0.73 10.0 80.82 0.030

5 0.18 0.73 10.0 107.07 0.039

10 0.18 0.73 10.0 124.56 0.046

25 0.18 0.80 10.0 146.25 0.059

50 0.18 0.88 10.0 162.35 0.072

100 0.18 0.91 10.0 178.44 0.082

POST-1

Rational Method for 271 Main Street

Owen Sound IDF 

POST-2

EXT-1

POST-3
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APPENDIX  H 
 

FlowMaster Output 

  



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.50 %

Normal Depth 0.07 m

Discharge 0.08 m³/s

Cross Section Image

Cross Section for Laneway

6/10/2026 3:14:24 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.50 %

Discharge 0.08 m³/s

Section Definitions

Station (m) Elevation (m)

0+00 519.19

0+04 519.07

0+07 519.19

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00, 519.19) (0+07, 519.19) 0.013

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.07 m

Elevation Range 519.07 to 519.19 m

Flow Area 0.14 m²

Wetted Perimeter 4.03 m

Hydraulic Radius 0.03 m

Top Width 4.02 m

Normal Depth 0.07 m

Critical Depth 0.07 m

Critical Slope 0.00510 m/m

Velocity 0.58 m/s

Worksheet for Laneway

6/10/2026 3:15:22 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



Results

Velocity Head 0.02 m

Specific Energy 0.09 m

Froude Number 0.99

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 m

Length 0.00 m

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 m

Profile Description

Profile Headloss 0.00 m

Downstream Velocity Infinity m/s

Upstream Velocity Infinity m/s

Normal Depth 0.07 m

Critical Depth 0.07 m

Channel Slope 0.50 %

Critical Slope 0.00510 m/m

Worksheet for Laneway

6/10/2026 3:15:22 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page
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Treatment Unit Sizing Calculations and Technical 

Specifications 

  





New Dundalk Project

Crozier

Dundalk, ON

Notes:

(1)

(2)

(3)

Weighted Net-Annual 

Removal Efficiency

Project Name:

Consulting Engineer:

Location:

Page 2 of 2

Net Annual Removal Efficiency Summary:  FD-4HC

Fraction of 

Rainfall
(1)Rainfall Intensity

(1)

% %

0.50 10.1% 100.0% 10.1%

1.00 10.7% 100.0% 10.7%

mm/hr %

1.50 10.0% 100.0% 10.0%

2.00 8.4% 100.0% 8.4%

2.50 6.6% 99.4% 6.6%

3.00 6.2% 97.7% 6.1%

3.60 4.1% 96.1% 3.9%

4.10 4.2% 94.9% 4.0%

4.60 3.7% 93.9% 3.5%

5.10 3.8% 93.0% 3.5%

6.40 6.4% 91.1% 5.8%

12.70 1.5% 85.5% 1.3%

15.20 2.1% 84.0% 1.8%

7.60 4.6% 89.6% 4.1%

8.90 3.3% 88.3% 2.9%

10.20 2.4% 87.2% 2.1%

Rainfall data based on 37 years of rainfall data for Canada Station Owen Sound, Owen Sound, Ontario, 

Canada.

Based on third party verified data and appoximating the removal of a PSD similar to the STC Fine 

distribution

Rainfall adjusted to 5 min peak intensity based on hourly average.

>90%Total Runoff Volume Treated:

Total Net Annual Removal Efficiency: 93.6%

38.10 1.4% 77.2% 1.1%

50.80 0.6% 75.1% 0.5%

19.10 2.3% 82.3% 1.9%

25.40 3.9% 80.1% 3.1%

FD-4HC

Removal 

Efficiency
(2)

11.40 2.6% 86.3% 2.2%
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Figure 1: Site Location Plan 

Figure 2: Site Plan 

Drawings 
 

Drawing C100: Title Page 

Drawing C101: Grading Plan  

Drawing C102: General Servicing Plan 

Drawing C102A: Connections to Existing Main St Infrastructure  

Drawing C103: Pre-Development Drainage Plan 

Drawing C104: Post-Development Drainage Plan 

Drawing C105: Erosion and Sediment Control Plan 

Drawing C106: Erosion and Sediment Control Plan Note & Details 

Drawing C107: Construction Notes and Detail 1 Of 3 

Drawing C108:  Construction Notes and Detail 2 Of 3 

Drawing C109:  Construction Notes and Detail 3 Of 3 
  

 






























