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1.0 INTRODUCTION 
Dillon Consulting Limited (Dillon) was retained by J. Rauti Developments Inc. and 2601817 Ontario Limited 

to develop a stormwater management (SWM) strategy for the proposed 0.74 ha future development site at 

3694-3738 Howard Avenue, Windsor, Ontario (the Site). The proposed Site development is to consist of a six 

storey Apartment building, parking lot and landscape area and sits within City of Windsor (the City) Howard 

Future Development Land area. The current site plan is provided in Figure 1. 

The Site is currently occupied by a number of single detached dwellings and is bounded by the existing 

Orchards Subdivision Dry Pond to the east, Howards Avenue to the west, Holburn Street to the north and 

the Lily Mac Residential Development to the south.  

This technical design brief has been developed to support the Zoning By-Law Amendment application for 

the Site. 

1.1 BACKGROUND REVIEW 
The following background documents and relevant design and servicing information were reviewed to 

support this assessment:  

1. Howard Avenue Future Development Area Storm and Sanitary Servicing Feasibility Study (Dillon 

Consulting Ltd, 2020) 

• Review of the approved storm allowable release rate for the Howard Future Development Lands 

between Cabana Road and South Cameron Boulevard. 

2. Orchards Subdivision Stormwater Management Report (R.C. Spencer, June 2021): 

• Review of the final SWM servicing strategy, Dry Pond and Pump Station design for the Orchards 

Subdivision. 

1.2 STORMWATER MANAGEMENT DESIGN CRITERIA 
The SWM Design criteria for the Site is to be based on the following reference documents: 

• Stormwater Management Planning and Design Manual (Ministry of the Environment, 2003). 

• Windsor/Essex Region Stormwater Management Manual (ERCA, June 2024) [WERSM]. 

1.2.1 Design Storms 

The following design storm events, as recommended in the WERSM, are to be used for the purposes of the 

SWM analysis: 

• 2-Year, 4-hour design storm using Chicago distribution with a 15-minute time interval and a total 

rainfall depth of 32 mm. 

• 5-year, 4-hour design storm using the Chicago distribution with a 15-minute time interval and a 

total rainfall depth of 49.5 mm. 
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• 100-year, 4-hour design storm using the Chicago distribution with a 15-minute time interval with a 

total rainfall depth of 81.6 mm. 

• 100-year, 24-hour design storm using the SCS Type-II distribution with a 2-hour time interval and a 

total rainfall depth of 108 mm. 

• Urban Stress Test (UST) storm using the Chicago distribution with a 15-minute time interval with a 

uniform distribution of an additional 42 mm for a total rainfall depth of 150 mm. 

1.2.2 Quantity Control 

Based on approved Howard Avenue Future Development Area Storm and Sanitary Servicing Feasibility Study 

(Dillon, 2020) completed by the City, the Site sits within the East Development Land area. Post-development 

peak flows are to be restricted to a maximum release rate of 35 L/s/ha into the existing Howard Avenue 

storm sewer system.  

Surface ponding within parking lots and roadways are to be maintained below 0.30 m during all storms, up 

to and including the governing 100-year event. During the UST event, ponding depths within parking lots are 

to be maintained below proposed building entrances and fully maintained on the Site. 

It is proposed that the Site utilizes the existing Orchards Subdivision Dry Pond for water quantity control.  

1.2.3 Quality Control 

Post-development runoff is required to be treated to a “Normal” protection level, which is defined as the 

removal of 70% of total suspended solids (TSS) on an average annual basis. Water quality control design is 

to meet requirements set out within the WERSM for particle size distribution and rainfall intensity/rainfall 

volume relationships shown in Table 3.4.1.4 and Table 3.4.1.5 respectively. 

On-site water quality controls are proposed for the Site to treat runoff prior to entering the existing 

Orchards Dry Pond.  

1.2.4 Minor System Conveyance: 

Storm sewers are to be designed to a 5-year level of service where the 5-year Hydraulic Grade Line (HGL) in 

the sewer system is to be 0.30 m below the lowest road elevation. 

1.2.5 Major System Conveyance: 

Major system overland flow depths are to be maintained below 0.30 m in depth during all storms, up to and 

including, the governing 100-year event. During the UST event, flow depths must be maintained below 

proposed building entrances and fully maintained on the Site.  
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2.0 ORCHARDS DEVELOPMENT SWM DESIGN 
The adjacent Orchards Subdivision currently sites along the eastern boundary of the Site encompasses 

approximately 8.46 ha of land, and includes 86 family dwellings, associated roads, and Dry Pond. The SWM 

design was approved by the City of Windsor (City) and considered an additional 1.82 ha of development 

from the future Bragianis lands area to the north, for a total drainage area of 10.28 ha.  

As noted in Section 1.2.2, the 3694-3738 Howard Development Site is proposing to utilize the existing 

Orchards Dry Pond for water quantity control.  

As requested, A detailed existing conditions investigation analysis was completed for the Orchards 

Subdivision. A dual drainage existing condition PCSWMM model has been developed, and quasi calibration 

was completed to replicate the approved SWM design. 

2.1 Original Dry Pond Design 
Based on a review of the Howard Avenue Future Development Area Storm and Sanitary Servicing Feasibility 

Study (Dillon Consulting Ltd., 2020), the maximum allowable release rate for the East Howard Development 

lands is 35 L/s/ha. Review of the ultimate buildout area for the Orchards Dry Pond (Orchards Subdivision + 

Bragianis Lands) identifies a maximum allowable release rate of 360 L/s. 

The existing Orchards Dry Pond is designed to provide water quantity control at a restricted pump out rate 

of 91 L/s into the existing Howard Avenue storm sewer, well below the allowable release rate of 360 L/s 

allocated for the 10.28 ha area. The approved Orchards Subdivision Dry Pond design, showing key design 

water surface elevations (WSEL), is provided in Table 1.  

Table 1: Orchards Subdivision SWM Pond Summary - Approved Design 

1 5-Year Design Storm (Chicago 4-Hour, 49.5mm Depth, 5 min. Time Step) 
2 100-Year Design Storm (Chicago 4-Hour, 81.6mm Depth, 5 min. Time Step) 
3 Urban Stress Test (Chicago 100 -Year 24-Hours,150mm Depth, 15min. Time Step) 

 

The approved hydraulic assessment for the Orchards Subdivision consisted of a dual drainage model to 

consider the proposed storm sewer system and roadway overland flow routing. Based on the review of the 

approved SWM report, during both the 100-year and Urban Stress Test (UST) events, a combination of 

surface and underground pipe storage was utilized. While the report did not provide specific details on the 

on-site surface and pipe storage volumes, it noted that storm sewers between MH-7 and MH-9, MH-4 and 

MH-6, and MH-1 and MH-3 were oversized to 1050 mm in diameter to accommodate future flows from the 

Bragianis lands. 

STORAGE EVENT 
POND ELEVATION 

(M) 

POND DEPTH 

(M) 

STORAGE VOLUME  

(M3) 

Bottom of Pond 184.60 0.00 0 

5-Year1 WSEL 186.33 1.73 2,461 

100-Year2 WSEL 187.25 2.65 4,921 

100-Year (Pump Failure) WSEL 187.51 2.91 5,768 

Urban Stress Test3 WSEL 187.61 3.01 6,111 

Top of Pond 187.80 3.20 6,792 
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Water quality control for the Orchards development is provided through an Oil and Grit Separator to 

achieve a normal level (70% TSS) of treatment. 

The approved Orchards Subdivision SWM report is provided in Appendix A. 

2.2 Orchards Subdivision SWM Model Development and Analysis 
Dillon completed a detailed dual drainage model analysis for the existing Orchards Subdivision to replicate 

the original design conditions of the Orchards Dry Pond. To complete the quasi calibration, a dual drainage 

PCSWMM model was developed as follows: 

• Sixteen (16) sub-catchment (Total area 8.46 ha) representing the existing Orchards Subdivision and 

Bragianis lands at the designed impervious value of 60%; 

• Three (3) sub-catchment (Total area 1.82 ha) representing the future Bragianis lands at the designed 

impervious value of 60%; 

• The storm sewer network (minor system) was developed based on as-constructed drawing provided in 

Appendix A; 

• The roadway overland flow (major system) was developed using road grades and catchbasin locations 

based on as-constructed drawings. The following features were included in the model: 

o Roadway high points (HPs) to represent spillover grades from roadway low points.  

o Roadway low points to represent catchbasins (CBs) set at gutter grades and represented as either 

TCICB OR CICB’s. 

o CICB leads were represented as 200 mm diameter orifices, and the TCICBs were represented as 

250 mm diameter orifices. 

o 150 mm orifices added to the major system to replicate the rearyard CB leads originally built in 

the approved RC Spencer model.  

• One (1) 56 m long, 2 m wide and 0.5 m deep trapezoidal swale with side slopes of 6:1 (H: V) 

representing the overland flow conveyance to the Dry Pond with a spillover elevation at 187.75 m. 

• One (1) storage node representing the Orchards Dry Pond based on the stage-storage information 

provided in Table 1; 

• One (1) hydraulic pump station Dry Pond outlet with a constant pumping rate of 91 L/sec; and 

• One (1) outfall representing the Dry Pond pump outlet into the downstream 675mm diameter Howard 

Avenue storm sewer.  

For the purposes of assessing existing conditions, only the existing Orchards Subdivision and Bragianis Lands 

have been considered. The model schematic for the for existing conditions is shown in Appendix B.  

To replicate the approved design conditions of the Orchards Dry Pond, Dillon completed a quasi-calibration 

for the Orchards Subdivision and Bragianis Lands by adjusting various hydrologic modelling parameters to 

replicate the design WSELs in the Dry Pond for the 100-year and UST events. This included adjusting 

flowpath lengths, as well as pervious depression depths to consider rearyard storage originally simulated in 

the RC Spencer model. 

A summary the existing condition model parameters considered are shown in Table 2. 
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Table 2: Existing Conditions Model Parameters 

SITE 

TOTAL 

DRAINAGE 

AREA (HA) 

IMPERVIOUS 

VALUE (%) 
SUB-CATCHMENT PARAMETERS 

Existing 

Orchards 

Subdivision  

8.46 60% 

Flow Length = varies 

Slope = 0.5 % 

Impervious Depression Storage = 2.5 mm 

Pervious Depression Storage* = 7.5 – 22 mm 

Manning’s N Impervious = 0.013 

Manning’s N Pervious = 0.24 

 

Green-Ampt Infiltration Parameters (Type D Soils): 

Suction Head = 180 mm 

Conductivity = 0.50 mm/hr 

Initial Deficit (normal) = 0.10 

Future 

Bragianis 

Lands 

1.82 60% 

Flow Length = varies 

Slope = 0.5 % 

Impervious Depression Storage = 2.5 mm 

Pervious Depression Storage = 7.5 mm 

Manning’s N Impervious = 0.013 

Manning’s N Pervious = 0.24 

 

Green-Ampt Infiltration Parameters (Type D Soils): 

Suction Head = 180 mm 

Conductivity = 0.50 mm/hr 

Initial Deficit (normal) = 
* Quasi calibrated to represent rear yard storage as approved in the original design for Orchards Subdivision 

 

Based on Dillon’s PCSWMM Dual drainage modelling analysis for the Orchards Subdivision, the following 

tables summarize the Approved Orchards SWM design with Dillon’s model results.  

Table 3: Orchards Subdivision Existing SWM Pond Summary – Approved Design vs 2025 Dillon Model 

 

As shown, the UST WSEL and volumes are slightly above the approved design. However, the 2025 Dillon model 

shows that the WSEL during this event is still maintained in the Dry Pond.  

STORM EVENT 

Approved Dry 

Pond Design  

WSEL 

(m) 

2025 Dillon 

Model  

WSEL  

(m) 

Approved Dry 

Pond Design 

Volume  

(m3) 

2025 Dillon 

Model Storage 

Volume  

(m3) 

Chicago 100-Year, 4-hour 187.25 187.25 4,921 4,908 

UST 187.61 187.70 6,111 6,434 



 

J. RAUTI DEVELOPMENTS INC. AND 2601817 ONTARIO LIMITED | STORMWATER MANAGEMENT TECHNICAL DESIGN BRIEF |OCTOBER 2025| 6 

 

 

Table 4: Orchards Subdivision Existing 100-Year Roadway Ponding Results 

 

 

 

 

 

 

 

 

Based on the re-created dual drainage model of the Orchards Subdivision, the 100-year roadway ponding 

depths along each roadway are maintained to be at, or slightly above 0.21m. This is consistent with the 

approved SWM design. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STREET 

2025 Dillon Model  

100-Year Max. Roadway Ponding Depth 

(m) 

Oakridge Avenue 0.06 

Farrow Avenue 0.22 

Sutton Avenue 0.21 

Holburn Street 0.19 

Orchards Crescent 0.20 
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3.0 PROPOSED DEVELOPMENT CONDITIONS 
The Site is proposed to utilize the existing Orchards SWM Dry Pond for the purposes of water quantity 

control. To assess the feasibility of this SWM strategy, the Site was incorporated into the PCSWMM model 

originally developed to assess the approved design conditions of the Orchards Dry Pond. The proposed 

condition PCSWMM model schematic is provided in Appendix B. 

Modelling parameters for the site under a developed condition are shown below. 

Table 5: 3694-3738 Howard Development - Proposed Conditions Model Parameters 

SITE 
DRAINAGE 

AREA (HA) 

IMPERVIOUS 

VALUE (%) 
SUB-CATCHMENT PARAMETERS 

3694-3738 

Howard 

Avenue 

0.74 80% 

Flow Length = 120 m 

Slope = 1 % 

Impervious Depression Storage = 2.5 mm 

Pervious Depression Storage = 7.5 mm 

Manning’s N Impervious = 0.013 

*Manning’s N Pervious = 0.15 

Green-Ampt Infiltration Parameters (Type D Soils): 

Suction Head = 180 mm 

Conductivity = 0.50 mm/hr 

Initial Deficit (normal) = 0.10 
* Manning’s Roughness for pervious area reflective of well manicured urban lawn 

3.1 Stormwater Management Analysis Results 
Provided below is a comparison of existing verses proposed WSEL’s and storage volumes for the Orchards 

Dry Pond based on a pump out rate of 91 L/s. 

Table 6: Orchards Subdivision SWM Pond Summary – Existing Design vs. Proposed Design 

 

Based on the above, the increased WSEL’s in the Dry Pond under proposed development conditions are 

maintained within the original design top of bank. Despite the increase in runoff from the proposed Site, the 

Dry Pond maintains a freeboard of 0.38 m, confirming that it can handle the additional volume without 

STORM EVENT 

2025 Dillon 

Model Dry 

Pond 

WSEL 

 (m) 

Proposed 

Condition Dillon 

Model 

WSEL  

(m) 

2025 Dillon 

Model Dry Pond 

Storage Volume 

(m3) 

Proposed 2025 

Dillon Model 

Storage Volume 

(m3) 

Chicago 100-Year, 4-hour 187.25 187.42 4,908 5,450 

Chicago 100-Year, 4-hour 

(Pump Failure) 
187.60 187.71 5,768 6,454 

UST 187.70 187.78 6,434 6,740 
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overtopping. The UST WSEL is shown to be maintained below the Orchard Subdivision minimum lowest 

building opening of 188.30 m as shown in the approved Orchards Subdivision Grading Plan. The Dry Pond 

pump outlet of 91 L/s is still considered adequate under proposed design conditions and is well below the 

allowable release rate of 35 L/s/ha. The Dry Pond continues to maintain the design for a zero release 

condition under a pump failure scenario. 

The Dry Pond under proposed conditions is therefore shown to still meet the requirements laid out in the 

WERSM and Approved design completed as part of the Orchards Subdivision. 

Provided below are the updated maximum roadway depths due to the incorporation of the Site 

development. As shown, roadway ponding depths through the Orchards Subdivision are maintained below 

the permissible 0.30m during the 100-year event. This demonstrates that the proposed development has a 

minimal impact on roadway ponding, aligning with the approved design ponding depths for the Orchards 

Subdivision. 

Table 7: Orchards Subdivision 100-Year Roading Ponding Impacts 

 

3.1.1 Water Quality Control 

As discussed in Section 1.2.3, to meet the water quality requirements of the site at a ‘Normal’ protection 

level water quality treatment (70% TSS removal) and requirements set out within he WERSM, on oil and grit 

separator (OGS) unit is proposed. The FD-5HC model supplied by ADS, or approved equivalent is 

recommended for this site which provides a TSS removal efficiency of 73.0%.  

The details of this OGS sizing are provided in Appendix B. 

3.1.2 Conveyance 

The Site is proposed to convey flow into the existing Orchards Dry Pond through a combination of storm 

sewers and overland flow routes. A storm sewer outlet is proposed to convey flows during frequent storm 

events into the Dry Pond. During larger storm events up to and including the UST, curb cuts are proposed 

along the eastern edge of the Site development area to convey major system flow to the Dry Pond. Please 

refer to the Site servicing and grading plan prepared for this design submission. Storm Servicing and 

preliminary grading for the site is provided in Figure 2 and Figure 3. 

Further design of storm sewers design and overland flow routing for the Site is to be completed during 

detail design for Site Plan Control. 

STREET 

2025 Dillon Model  

100-Year Max. Roadway Ponding Depth 

(m) 

Oakridge Avenue 0.06 

Farrow Avenue 0.23  

Sutton Avenue 0.21 

Holburn Street 0.20 

Orchards Crescent 0.20 
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4.0 DEVELOPMENT FLOODPROOFING 
According to the WERSMSM design requirements, the minimum building opening elevation should be the 

higher of the following: 

• 0.30 m above the regulatory flood level for a neighboring watercourse. 

• 0.30 m above the 100-Year water surface elevation (WSEL) on-site; or  

• Climate Change stress test WSEL on-site.  

Hence, for the subject’s site, a minimum building opening elevation of 187.78m (UST Dry Pond WSEL of 

187.78m) will be provided.  

5.0 EROSION AND SEDIMENT CONTROL  
Erosion and sediment control measures are to be implemented during construction in accordance with the 

“Guidelines on Erosion and Sediment Control for Urban Construction Sites” (Government of Ontario, May 

1987) and “Construction Specification for Temporary Erosion and Sediment Control Measures” (OPSS 805)  
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6.0 CONCLUSIONS AND RECOMENDATIONS 
The SWM design proposed for 3694-3738 Howard Avenue Development meets all regional and provincial 

requirements to satisfy the Zoning Bylaw application requirements at this time. 

The proposed SWM design for the Site includes the following:  

• Quantity Control to be provided through the use of the existing Orchards Subdivision Dry Pond; 

• Dry Pond is shown to have sufficient capacity to accommodate quantity control for the Site for all 

storms, up to and including the 100-year and UST events, including during the zero release design 

condition during the 100-year event; 

• Incorporation of the Site into the existing Dry Pond does not adversely impact existing roadway 

ponding through the Orchards Subdivision; 

• Dry Pond pump station capacity of 91 L/s is to be maintained;  

• Water quality control will be achieved on the Site using the OGS Unit FD-5HC sized to achieve a 

Normal (70% TSS) Level of Treatment. 

• A minimum building opening elevation of 187.78m is to be considered during detailed design.  

This report is respectfully submitted for review and approval. Should you have any questions, we would be 

pleased to discuss the results of our evaluation in further detail. 

DILLON CONSULTING LIMITED 

 

 

 

Ryan Langlois, P.Eng.      

Water Resources Engineer     

October 10, 2025
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INTRODUCTION 
 
RC Spencer Associates Inc. was retained by Imperial Developments (Windsor) Inc. and J. Rauti 
Developments Inc. to complete the subdivision design and associated Stormwater Management 
Report for their lands known as “The Orchards” subdivision. 
 
The proposed residential development is located East of Howard Avenue with connection to 
Howard Avenue to the west as well as the Holburn Street / Maguire Street intersection to the 
east.  The subject site is approximately 8.46 hectares in size, which will be servicing 86 single 
family dwellings.  The Site Location Plan is shown on Figure 1. 
 
RC Spencer Associates Inc. was directed by the City of Windsor to oversize the storm sewers as 
required to accommodate the future development of the Bragianis lands (1.82 hectares) to the 
north of the subject site. 
 
This report addresses the hydrologic and hydraulic modelling of both the storm sewer system 
and stormwater management facility for the above noted subdivision.  The allowable release 
rates are in accordance with the findings of the East Howard Development Lands Servicing 
Summary dated 31 July 2020 prepared by Dillon Consulting. 
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1.  GENERAL 
 

1.1 Land Use 
 
The subject site as well as all of the surrounding properties are all existing residential properties 
or designated as future residential for the City of Windsor Official Plan.  
 
1.2   Soil Classification 
 
The general area is characterized as brookston clay and brookston clay sand spot phase, as 
identified by the Ontario Ministry of Natural Resources and Essex Region Conservation 
Authorities, as shown on Figure 2.  These soil types have almost level topography with poor 
natural drainage and assigned as hydrologic soil Group ‘D’ per the Windsor/Essex Region 
Stormwater Management Standards Manual (Dec. 2018). 
 
1.3 Existing Drainage Network 
 
The area lies within the Turkey Creek watershed.  Currently, the drainage of Howard Avenue in 
the study area is provided by roadside catch basins and a storm network which outlets to the 
Grand Marais Drain via South Cameron Boulevard.  The overall map of the regional drainage 
network is demonstrated on Figure 3. 
 
1.4 Existing Storm Sewer Network 
 
The existing storm sewer along Howard Avenue fronting the proposed site is a 675mm diameter 
sewer.  The sewer network flows northerly toward its outlet into the roadside ditch located 
west of South Cameron Boulevard.  As noted above, the drainage ultimately outlets to the 
Grand Marais Drain.  The existing storm sewer network is demonstrated on Figure 4. 
 
The East Howard Development Lands Servicing Summary dated 31 July 2020 prepared by Dillon 
Consulting describes this existing drainage area and sewer network in further detail.  This study 
modelled the capacity of the existing storm sewer network and provides the following 
recommendation: 
 
The allowable release rate to cause no adverse impacts on the downstream system for the East 
Howard Development Lands was therefore calculated to be 35 L/s/ha. 
The maximum required release rate is consistent with approximately a Chicago 1:5 year 4 hour 
pre-development release rate from the undeveloped sites. 
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1.5 Proposed Conditions 
  
The proposed residential development is approximately 8.46 hectares in size, which will be 
servicing 86 single-family dwellings.  The proposed development will consist of: 

 2.33 ha of Right-of-way 
 5.62 ha of Single-family homes (86 residential lots) 
 0.49 ha for Block 87 (dry pond SWM facility) 
 0.02 ha for Block 88 (active transportation pedestrian pathway) 

 
The Bragianis lands (1.82 hectares) to the north of the subject site will also be directed to the 
new Holburn SWM Facility.  The total drainage area for this dry pond will be 10.28 hectares. 
 
The services for the proposed development including storm sewer, sanitary sewer and 
watermain.  Storm and sanitary sewers to be connected to the existing infrastructure provided 
on Howard Avenue.  Watermain to be looped between existing mains on Howard Avenue and 
Maguire Street. 
 
The road layout and lot grading plan is demonstrated on Figure 5. 
 
  













The Orchards Subdivision  Stormwater Management Report 
 

6 
 

2.  STORM SEWER DESIGN 
 

2.1 Design Methodology and Return Period 
 
The new storm sewer was designed using Rational Method.  The 1:5 year return period was 
used for new storm sewer design as standard for urbanized areas in Windsor-Essex Region. 
 
2.2      Rainfall Intensity 
 
The design storm Intensity was calculated using the following Equation:  
 
   𝐼 =  

௔

(்ା௕)೎
 

 
Where: 

I  is rainfall intensity in mm/hr  
T is time of concentration in minutes 

 
Intensity-Duration-Frequency (IDF) curve parameters (a,b,c) are based on 61 years (1946-2007) 
of historical rainfall data from Windsor Airport as summarized in Table 3.2.1.1 of the ERCA SWM 
Manual.  Thus, the Equation for intensity calculation for 1:5 Year return period is: 
  

I = 1259/(T+8.8) 0.838 

 
2.3 Hydraulics 
 
Storm drainage systems are designed based on the assumption of free surface flow.  The 
pressure created for full flow or by surcharge conditions are not considered in the sewer design.  
This approach is commonly employed in the design of shallow municipal storm sewer systems.  
 
Sewer flow velocities based on flow rates, sewer size and slope are limited by the need to 
provide flushing capacity, at the low limit of 0.8 m/s and by the need to prevent excessive 
mechanical corrosion (scour) by soil particles at 3.0 m/s.  
 
2.4     Sizing 
 
The sewers were designed by applying the Rational Method and an IDF relationship curve (as 
discussed in Section 2.2) to provide rainfall intensity for individual sewers. 
 
The sewer design chart is demonstrated in Table 1 (Appendix A).   
 
Design considerations, i.e., velocity, size and sewer depth constraints were satisfied.  The Storm 
Sewer Drainage Area Plan is shown on Figure 7 (Appendix A). 
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3.  HYDROLOGIC AND HYDRAULIC MODELLING 
 
3.1  Modelling Approach and Assumptions 
 
While storm sewers are designed to convey flows from minor (more frequent) storm events,  
the major (less frequent) storm events, in addition to storm sewer networks, are conveyed by 
street overland flow features such as inlets, curbs and gutters, roadside swales, etc. 
A dual drainage network model was created for this development to simulate drainage system 
performance during major storm events. 
 
3.2  Software Application 
 
The hydrologic and hydraulic analysis for this development was completed using the PCSWMM 
Professional 2D software distributed by CHI.  PCSWMM is advanced modelling software for 
stormwater, wastewater and watershed systems.  Surface flows routed overland (major systems 
such as roads, swales, street sags, storage areas) can easily and accurately be combined with 
underground flows (minor system, such as sewer infrastructure). 
 
3.3  Design Storm Distributions 
 
The selection of the design storm distribution was based on the recommendations of the 
current ERCA SWM Manual.  The following storm distributions were used for the model: 
 

 5-Year Design Storm (Chicago 4-Hour, 49.5mm Depth, 5 min. Time Step) 
 100-Year Design Storm (Chicago 4-Hour, 81.6mm Depth, 5 min. Time Step) 
 Urban Stress Test (Chicago 100 -Year 24-Hours,150mm Depth, 15min. Time Step) 

 
The custom rainfall time series were created for each storm distribution based on data 
published in Appendix B of the ERCA SWM Manual.   
 
3.4  Hydrologic Modelling 
 
The Green-Ampt Infiltration method was selected to estimate infiltration losses. This method 
uses model parameters based on soil type. The model input parameters represent Hydrologic 
Soil Group D. 
 
Infiltration Parameters: Suction Head    Su 180mm 
    Conductivity   Ks 0.5mm/hr 
    Initial deficit (normal)  IMD 0.1 
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Physical sub-catchment properties:  
   
  Drainage area (ha)   varies 
  
  Width (m)    varies 
 
  Impervious Area  
   No Depression   25% 
   Manning Roughness  0.013 
   Depression Depth  2.5mm 
  Pervious Area 
   Manning Roughness  0.24 
  Depression Depth  7.5mm 
 
An overall impervious of 60% was used for this single-family residential development. 

 
The contributing drainage area is divided into 85 drainage sub-catchments representing storm 
water management pond, rear yards, and front yards combined with right-of-way drainage, as 
shown on the attached Storm Area Drainage Plan as Figure 6. 
 
3.5  Hydraulic Modelling 
 
3.5.1   General  
 
The input parameters for the model elements are shown on the attached Grading Plan and 
Storm Area Drainage Plan (Figure 5 and Figure 6). 
 
The model is represented by: 
 

1) Junctions representing inlets on grade and road high points. 
2) Storage nodes representing storm water management pond, manholes, road 

catchbasins on sag, and rear yard catchbasins. 
3) Conduits representing underground piping as well as open channels representing  

on-surface roadway drainage. 
4) Orifices representing curb inlet catchbasin openings. 
5) Weirs representing road crown connection to upstream points of the roadway 

drainage.  
6) Outlet is modelled as pump with free outfall conditions.  
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3.5.2   Storage Nodes 
 
A storage curve was created to model the storm water management facility designed as a dry 
pond with pumped outlet.  Additional storage curves were created to model on-surface storage 
above road catchbasins on-sag and for rear yard catchbasins.  
 
3.5.3   Inlets Control 
 
The proposed catchbasins for the development are curb inlet type.  The model assumes the 
road catchbasins inflow is controlled by rectangular orifices of size equal to curb inlet opening 
size.  The rear yard drainage is controlled by 150mm diameter conduits representing private 
drain connections. 
 
3.5.4. Routing Method 
 
Hydrodynamic routing method was chosen in the modelling.  Hydrodynamic routing has the 
capability of modelling backwater effects, flow reversal, surcharging, looped connections, tidal 
outfalls and pressure flow throughout the drainage network. 
 

Model Layout 
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3.6  Model Results 

The models were conducted to analyze four (4) different scenarios for the entire drainage area 
(10.28 hectares) including the future Bragianis lands to the north: 

a) 1:5 year frequency storm event 
b) 1:100 year frequency storm event 
c) Urban Stress Test  
d) 1:100 year storm with zero outflow (pump failure) 

The modelling results are demonstrated in Appendix B and Appendix C. 

Appendix B includes profile plots for the storm drainage systems showing peak flow results and 
maximum hydraulic grade lines for each simulated storm event.   

Appendix C includes profile plots for the roadway storage which represent the maximum depth 
of stormwater runoff for each simulated storm event. 

Below is the analysis summary of the stormwater management facility, based on the specified 
boundary conditions. 

Storm Event Water 
Level 

Pond Storage 
Volume (m3) 

Peak Inflow 
(m3/s) 

Peak Outflow 
(m3/s) 

Detention 
Time (hr.) 

5-Year 186.33 2,461 1.742 0.086 15.7 
100-Year 187.25 4,921 2.690 0.091 25.6 
Urban Stress Test 187.61 6,111 2.399 0.091 48.1 
100-Year (Pump Failure) 187.51 5,768 2.604 0 0 

 
 
The modelling results of the SWM facility considering the Urban Stress Test event and the major 
100-Year storm with pump failure result in a maximum water level of 187.61m.  The proposed 
finished grade (minimum lowest building opening) of 188.30m provides 0.69m freeboard to this 
maximum water level. 
 
The freeboard provided for this development far exceeds the criteria for Floodproofing 
Elevations described in Section 3.2.3.4 of the Windsor/Essex Region Stormwater Management 
Standards Manual (Dec. 2018). 
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4. STORM WATER QUALITY CONTROL 
 
The proposed end-of-pipe storm water management facility receives storm water from the 
conveyance system and discharges the treated water to the existing sewer system and 
ultimately to the Grand Marais Drain.  The dry pond is proposed principally as a storage facility, 
which provides a Basic treatment level (60% long-term suspended solid removal) per the 
Stormwater Management Planning and Design Manual (March 2003).  Therefore, an oil-grit 
separator (OGS) is proposed for additional quality treatment.  
 
The specified OGS unit was selected to provide a Normal Protection Level (70% long-term 
suspended solid removal) in series with the dry pond specified above to provide a combined 
treatment exceeding the Enhanced Protection Level (80% long-term suspended solid removal). 
 
Recommended oil grit separator for this development is model number FD-6HC First Defense by 
Hydro International.  The Hydro First Defense unit is certified by Canada ETV (Environment 
Technology Verification).  The T.S.S. Removal Efficiency Spreadsheet is attached to this report in 
Appendix D. 
 
Inspection of the unit shall occur periodically (once a month) over the first year of the operation 
to determine the rate of sediment and floatables accumulation.  A probe (or dipstick) may be 
used to determine the depth in the collection facility.  The maintenance collection schedule will 
be established based on this inspection information.  A sump vac may be used to remove 
captured floatables and solids. 
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5. SUMMARY 
 
The modelling results show that the proposed storm sewers in combination with the proposed 
roadway conveyance system have sufficient capacity to convey flows generated during the 
minor 1:5 year storm event.  The hydraulic grade line will remain at least 0.80m below the 
finished road grade at all locations within the proposed development.  Therefore, no flooding 
will occur during minor storm events.  This meets the criteria for the Storm Sewer (Minor) 
System described in Section 3.2.2.5 of the Windsor/Essex Region Stormwater Management 
Standards Manual (Dec. 2018). 
 
The results of the major 1:100 year storm event simulation demonstrate the hydraulic grade 
line will remain no more than 0.21m above the proposed catch basins.  This meets the criteria 
for Surface Ponding described in Section 3.2.3.3 of the Windsor/Essex Region Stormwater 
Management Standards Manual (Dec. 2018). 
 
The modelling results of the SWM facility considering the Urban Stress Test event and the major 
100-Year storm with pump failure result in a maximum water level of 187.61m.  The proposed 
finished grade (minimum lowest building opening) of 188.30m provides 0.69m freeboard to this 
maximum water level.  This meets the criteria for Floodproofing Elevations described in Section 
3.2.3.4 of the Windsor/Essex Region Stormwater Management Standards Manual (Dec. 2018). 
 
As directed by the City of Windsor, the storm sewers were oversized to accommodate the 
future development flows from the Bragianis lands (1.82 hectares) to the north of the subject 
site.  In order to maintain the above noted standards for the minor and major storm events, the 
storm sewers along Oakridge Avenue, Farrow Avenue and Sutton Avenue were upsized to 
1050mm diameter north of Holburn Street.  This same sewer size will also need to be 
maintained for the future extension to the north for the Bragianis lands. 
 
The East Howard Development Lands Servicing Summary dated 31 July 2020 prepared by Dillon 
Consulting calculates the allowable release rate of 35 L/s/ha to cause no adverse impacts on the 
downstream system for the East Howard Development Lands.  For this 8.46-hectare 
development, that results in an allowable release rate of 296 L/s.  The peak outflow from this 
site by means of the storm pumping station is equal to 91 L/s (30% of allowable).  Therefore, the 
outflow from this development is restricted to far less than the allowable release rate for all 
storm events. 
 
A dry pond in conjunction with the oil grit separator model FD-6HC First Defense by Hydro 
International has been selected to provide long-term suspended solids removal in accordance 
with the Stormwater Management Planning and Design Manual (March 2003). 
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STORM SEWER DESIGN CHART - METRIC UNITS

TABLE 1

PROJECT NAME: "THE ORCHARDS" SUBDIVISION
PROJECT NO. 17-726
CLIENT:
DATE: 2 JUNE 2021

DESIGN CRITERIA LEGEND:
Oversized to prvide storage for future

STORM CURVE: 5 YEAR - C.O.W. C FACTORS: LAWNS - 0.20 development of Bragianis Lands
ENTRY TIME: 20 MINUTES PAVED - 0.90
MIN. VELOCITY: 0.8m/s ROOF  - 0.95
MAX. VELOCITY: 3.0m/s n FACTOR: 0.013

Q

TOTAL RUNOFF TOTAL TOTAL INTEN- FLOW STOR- FALL
AREA AREA COEFF. INCR. LAT. SEWER FLOW TIME SITY REQ'D PIPE SLOPE CAP. VEL. LENGTH TIME - AGE INV. INV. IN

AREA No. STREET FROM TO ha ha "C" AXC AXC AXC SECT. ACCUM. cm/HR cms DIA. % cms m/s m MINS. CM U.S. D.S. SEWER

A-1 Sutton Ave. MH 1 MH 2 0.63 0.63 0.60 0.378 0.378 1.47 20.00 7.94 0.083 1.050 0.07 0.722 0.83 73.6 1.47 64 185.600 185.550 0.050
A-2 Sutton Ave. MH 2 MH 3 0.73 1.36 0.60 0.438 0.378 0.816 1.48 21.47 7.66 0.174 1.050 0.07 0.722 0.83 74.0 1.48 64 185.540 185.490 0.050

A-3 Holburn St. MH 3 MH 6 0.41 1.77 0.60 0.246 0.816 1.062 1.88 22.95 7.39 0.218 0.600 0.14 0.230 0.81 91.4 1.88 26 185.470 185.340 0.130

A-4 Farrow Ave. MH 4 MH 5 0.64 0.64 0.60 0.384 0.384 1.47 20.00 7.94 0.085 1.050 0.07 0.722 0.83 73.6 1.47 64 185.450 185.400 0.050
A-5 Farrow Ave. MH 5 MH 6 0.65 1.29 0.60 0.390 0.384 0.774 1.48 21.47 7.66 0.165 1.050 0.07 0.722 0.83 74.0 1.48 64 185.390 185.340 0.050

A-6 Holburn St. MH 6 MH 9 0.50 3.56 0.60 0.300 1.836 2.136 1.84 24.82 7.08 0.420 0.825 0.10 0.463 0.87 95.5 1.84 51 185.320 185.220 0.100

A-7 Oakridge Ave. MH 7 MH 8 0.68 0.68 0.60 0.408 0.408 1.55 20.00 7.94 0.090 1.050 0.07 0.722 0.83 77.6 1.55 67 185.335 185.280 0.055
A-8 Oakridge Ave. MH 8 MH 9 0.61 1.29 0.60 0.366 0.408 0.774 1.40 21.55 7.64 0.164 1.050 0.07 0.722 0.83 70.0 1.40 61 185.270 185.220 0.050

A-9 Holburn St. MH 10 MH 9 0.22 0.22 0.60 0.132 0.132 0.53 20.00 7.94 0.029 0.300 0.38 0.059 0.84 26.6 0.53 2 186.200 186.100 0.100

A-10 Orchards Cres. MH 9 MH 13 0.56 5.63 0.60 0.336 3.042 3.378 1.63 26.66 6.80 0.638 0.975 0.10 0.709 0.95 93.0 1.63 69 185.200 185.105 0.095

A-11 Orchards Cres. MH 3 MH 11 0.58 0.58 0.60 0.348 0.348 1.92 20.00 7.94 0.077 0.375 0.26 0.090 0.81 93.6 1.92 10 186.350 186.105 0.245
A-12 Orchards Cres. MH 11 MH 12 0.83 1.41 0.60 0.498 0.348 0.846 1.67 21.92 7.57 0.178 0.525 0.20 0.193 0.89 89.3 1.67 19 185.955 185.775 0.180
A-13 Orchards Cres. MH 12 MH 13 0.90 2.31 0.60 0.540 0.846 1.386 2.02 23.59 7.28 0.280 0.675 0.12 0.289 0.81 97.6 2.02 35 185.625 185.510 0.115

EASEMENT MH 13 MH 14 0.00 7.94 0.60 0.000 4.764 4.764 1.03 28.29 6.57 0.870 1.200 0.08 1.103 0.98 60.0 1.03 68 185.085 185.035 0.050
SWM BLOCK MH 14 POND 0.00 7.94 0.60 0.000 4.764 4.764 0.38 29.32 6.44 0.852 1.200 0.08 1.103 0.98 22.0 0.38 25 185.020 185.000 0.020

LOCATION AREA A X C RAINFALL INTENSITY SEWER DESIGN

17-726 ORCHARDS - STM DESIGN (OVERSIZED)
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Hydrologic and Hydraulic Modelling Reports 

Storm Sewer Profile Plots 
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Hydrologic and Hydraulic Modelling Reports 

Roadway Storage Profile Plots 
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Storm Water Quality Control 

Oil-Grit Separator (OGS) Details 
 
 
 



  
 
 

Rev. 9.9  
Project Name: Report Date: Paste FD-6HC

Street: City:
Province: Country:
Designer: email: (mm/hr) (%) (%) (%)

3.00 13.2% 77.7% 10.3%
Treatment Parameters: 4.00 9.6% 75.7% 7.3%

Structure ID: 5.00 7.5% 74.1% 5.6%
TSS Goal: 70 % Removal Model TSS Volume 6.00 6.0% 72.9% 4.4%

TSS Particle Size: FD-3HC 60.8% 33.2% 7.00 4.8% 71.9% 3.4%
Area: 10.28 ha FD-4HC 64.1% 59.4% 8.00 4.1% 71.0% 2.9%

Percent Impervious: 60% FD-5HC 67.1% 74.5% 9.00 3.6% 70.2% 2.5%
Rational C value: 0.60 FD-6HC 69.1% 85.4% 10.00 3.2% 69.5% 2.2%

Rainfall Station: MAP FD-8HC 72.9% 97.3% 11.00 2.8% 68.9% 1.9%
Peak Storm Flow: 91 L/s 12.00 2.5% 68.3% 1.7%

15.00 6.6% 66.9% 4.4%
Model Specification: 20.00 8.3% 65.2% 5.4%

25.00 5.8% 63.8% 3.7%
Model: 30.00 4.6% 62.8% 2.9%

Diameter: 1800 mm 35.00 3.8% 61.9% 2.4%
40.00 2.9% 61.1% 1.8%

Peak Flow Capacity: 906.00 L/s 45.00 2.4% 60.4% 1.5%
Sediment Storage: 1.22 m3

50.00 1.8% 59.8% 1.1%
Oil Storage: 1878.00 L 65.00 6.6% 58.4% 3.9%

Installation Configuration:
Placement: Online

Outlet Pipe Size: 525 mm OK
Inlet Pipe 1 Size: 450 mm OK 69.1%
Inlet Pipe 2 Size: mm OK 85.4%
Inlet Pipe 3 Size: mm OK

Rim Level: 187.900 m Calc Invs.

Outlet Pipe Invert: 186.115 m Additional cover may be required
Invert Pipe 1: 186.115 m OK 3.   Rainfall adjusted to 5 min peak intensity based on hourly average.

Invert Pipe 2:  m  
Invert Pipe 3:  m  

Designer Notes:

Intensity(1) Fraction of 

Rainfall(1) Removal 

Efficiency(2)

1.   Based on Windsor/Essex Region Stormwater Manual 2018, Table 3.4.1.5

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

Total Annual Runoff Volume Treated:
Total Net Annual Removal Efficiency:

Weighted Net 
Annual 

Efficiency

Windsor, ONT

Fine

Net Annual Removal Model: FD-6HC

Calc. Cn

FD-6HC

RESULTS SUMMARY
MH 17

Holburn Street
Ontario
S.M.L.

2021-06-02THE ORCHARDS
Windsor
Canada
slafontaine@rcspencer.ca

Hydro First Defense® - HC



All drawing elevations are metres.

1 Vortex Chamber Diameter 1800 mm Notes:
2 Inlet Pipe Diameter 450 mm
3 Oil Storage Capacity 1878.00 L
4 Min. Provided Sediment Storage Capacity 1.22 m3

5 Outlet Pipe Diameter 525 mm
6  Height(Final Grade to Outlet Invert) 1785 mm
7  Sump Depth(Outlet Invert to Sump) 1130 mm

Total Depth 2915 mm

FD-6HC Specification

Outlet Invert: 186.115Invert Inlet 2:  
Invert Inlet 1: 186.115

Rim Level: 187.900

1785 mm

1800 mm

Hydro First Defense® - HC

Invert Inlet 3:  





































  

 

 

 

FIGURES 
APPENDIX B 

MODELLING ANALYSIS AND 

SWM DESIGN 



EXISTING CONDITION ANALYSIS
PCSWMM MODEL SCHEMATIC

Note:  Proposed.dev catchment area shown is for visual purposes only and not connected to
the SWM Pond under existing conditions



PROPOSED CONDITION ANALYSIS
PCSWMM MODEL SCHEMATIC



 

Pre-Development Condition: Existing Orchards Pond WESL (Head) and Volume   

• Under Chicago 100-Year,4-hour, SCS Type II 100-Year, 24 hour and UST  

 

 

 

 

 

 

 

 



 

Post-Development Condition: Proposed Orchards Pond WESL (Head) and Volume  

• Under Chicago 100-Year,4-hour, SCS Type II 100-Year, 24 hour and UST  

 

 



Treatment Goal:

Selected Parameters: 70% TSS 90%

Selected Unit:

m³

Notes:

February 12, 2025

Page 1 of 2

0.74 ha

80%

Consulting Engineer:

Location:

Sizing Completed By: Email:

Site Details

Site Area:

3694 Howard Avenue

Counterpoint Land Dev./Dillon Consulting

Windsor, ON

steve.buckley@adspipe.com

Project Name:

Steve Buckley

Normal (MOE)

Volume % Impervious:

Treatment Requirements

ADS OGS Sizing Summary

Rational C:

Rainfall Station:

Peak Flowrate:

0.78

Removal efficiencies are based on NJDEP Test Protocols and independently verified.   

All units supplied by ADS have numerous local, provincial, and international certifications 
(copies of which can be provided upon request).  The design engineer is responsible for 
ensuring compliance with applicable regulations.  

81.0%

TSS Removal Volume Treated

FD-8HC

FD-4HC 69.0%

FD-6HC

FD-5HC

Summary of Results

Windsor, ONT

104.7 L/s

Particle Size Distribution: MOE

Model

FD-5HC Specification

0 mm

1780 mm

1,135 L

76.0%

>90%

>90%

>90%

Max. Pipe Diameter:
Peak Flow Capacity: 566 L/s

Unit Diameter (A):

Inlet Pipe Diameter (B):

Outlet Pipe Diameter (C):

Height, T/G to Outlet Invert (D):

Height, Outlet Invert to Sump (E):

Oil Storage Capacity (G):

Rim Elevation:

Inlet Pipe Elevation:

Outlet Pipe Elevation:

600 mm

0.00

FD-5HC 73.0% >90%

Site Elevations:

1,500 mm

 mm

 mm

0.00

,  

Sediment Storage Capacity (F):

FD-10HC 85.0% >90%

2.1 m³



3694 Howard Avenue

Counterpoint Land Dev./Dillon Consulting

Windsor, ON

Notes: HN

(1)

(2)

(3)

Weighted Net-Annual 
Removal Efficiency

Project Name:

Consulting Engineer:

Location:

Page 2 of 2

Net Annual Removal Efficiency Summary:  FD-5HC

Fraction of 

Rainfall(1)Rainfall Intensity(1)

% %

3.00 13.2% 83.9% 11.1%

4.00 9.6% 81.2% 7.8%

mm/hr %

5.00 7.5% 79.2% 5.9%

6.00 6.0% 77.6% 4.7%

7.00 4.8% 76.3% 3.7%

8.00 4.1% 75.2% 3.1%

9.00 3.6% 74.2% 2.7%

10.00 3.2% 73.3% 2.3%

66.2% 3.8%

30.00 4.6% 64.8% 3.0%

11.00 2.8% 72.5% 2.0%

12.00 2.5% 71.8% 1.8%

15.00 6.6% 70.1% 4.6%

Based on Windsor/Essex Region Stormwater Manual 2018, Table 3.4.1.5

Based on independently verified test data.

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

99.9%Total Runoff Volume Treated:

Total Net Annual Removal Efficiency: 72.9%

50.00 1.8% 61.2% 1.1%

65.00 6.6% 59.4% 3.9%

FD-5HC
Removal 

Efficiency(2)

35.00 3.8% 63.7% 2.4%

40.00 2.9% 62.8% 1.8%

45.00 2.4% 61.9% 1.5%

20.00 8.3% 67.8% 5.6%

25.00 5.8%
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