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Executive Summary 

Base Land Developments Inc. is proposing a 38-lot residential subdivision between 

Ward Street and East Communication Road in Bridgenorth, Ontario. This Functional 

Stormwater Management Report supports the OPA, ZBA, and Draft Plan of Subdivision 

applications by summarizing existing and proposed hydrologic conditions, sizing 

stormwater systems for quantity and quality control, and identifying suitable low impact 

development (LID) measures. 

Hydrologic modeling using Visual OTTHYMO confirms that the proposed stormwater 

block can accommodate a wet pond designed to meet regulatory requirements for peak 

flow attenuation and water quality treatment. Due to shallow groundwater, infiltration-

based LID features are not feasible; instead, the proposed stormwater strategy 

incorporates roof downspout disconnection, vegetated swales, soil amendments, and 

extended flow paths to promote infiltration and maintain water balance. 

A conveyance system of culverts and swales will safely direct runoff into wet pond, 

reducing peak flows, improving water quality, and protecting downstream properties. 

The recommendations within this report ensure compliance with local guidelines and 

support sustainable development. This report provides a framework for detailed design. 
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1.0 Introduction 

1.1 Purpose 

Engage Engineering Limited (Engage) has been retained by Base Land Developments 

Inc. to prepare a Functional Stormwater Management Report in support the proposed 

residential development located at East Communication Road and 7th Line in 

Bridgenorth. The development will include 38 single family lots, various new roads 

throughout the subdivision and supporting infrastructure.  

The purpose of this report is to quantify the impact that the proposed development will 

have on stormwater,  runoff rates and to recommend any stormwater management 

measures required to maintain post-development to pre-development flows and reduce 

water quality impact on downstream receivers.  

Pre-consultation with Selwyn Township, Peterborough County and other stakeholders 

was completed in September 2025. The review agencies requested various documents 

including a Stormwater Management Report.   

Recommendations made in this report are in accordance with Otonabee Region 

Conservation Authority (ORCA), Selwyn Township, and Peterborough County 

requirements, in addition to current stormwater management best practices. 

1.2 Site Description 

The Subject Site is located in Bridgenorth, Ontario, between Ward Street to the west 

and East Communications Road / 7th Line to the east. The site has street frontage to 

East Communications Road and Gore Street. The site has a total area of approximately 

15.57 hectares and is currently used for agricultural purposes with no existing buildings 

or structures. There is a forested area in the central portion of the site and along parts of 

its perimeter. 

The surrounding area features a mix of commercial, institutional, residential, and 

agricultural uses. To the north and east, the site is bordered by single family residential 

dwellings off Burnside Road and East Communication Road. The lands to the south are 

primarily agricultural. To the west of the site are commercial buildings along Ward Street 

and the Chemong Public School. 

The location of the subject site is identified on the Location Plan included as Figure 1. 
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Figure 1: Location Plan 
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1.3 Background and Supporting Studies 

A Hydrogeological and Geotechnical Investigation Report was prepared by GHD 

Limited (GHD) dated November 18, 2025. The Investigation Report was completed to 

obtain information about the soils and groundwater conditions at test hole locations and 

summarize the conditions encountered. The report determined approximate 

groundwater depths, includes preliminary water balance calculations, and provides a 

discussion and recommendations for a stormwater management pond. The sites 

subsurface conditions are generally described as a layer of topsoil, overlying a layer of 

native silty sand / sandy silt followed by a layer of sandy silt / silty sand till.  Eight 

monitoring wells were installed to observe groundwater levels throughout the site and 

preliminary infiltration rates were determined through In-situ percolation rate testing. 

The Hydrogeological and Geotechnical Investigation Report is included in Appendix H. 

Beninger Surveying Ltd prepared a topographic survey of the majority of the site dated 

January 24, 2011 and an additional topographic survey was completed on the west 

portion of the site was completed by Elliott and Parr (Peterborough) dated December 

16, 2024. The surveys were used to determine existing elevations, locations of existing 

features on the site, and to establish proposed grading and functional servicing design 

for the proposed development of the site. Both topographic surveys can be found in 

Appendix A. 

Engage completed a site visit on October 27, 2025 to gather field information in support 

of the stormwater management and grading design. The purpose of the visit was to 

confirm the sites topography, evaluate the existing drainage patterns, locate existing 

infrastructure and verify the potential stormwater outlets. 

1.4 References 

The following guidelines, regulations and resources were referenced during the 

preparation of this stormwater management design and report: 

• Ontario Ministry of Environment, Conservation, and Parks. (2003). Stormwater 

Management Planning and Design Manual. 

• Sustainable Technologies Evaluation Program, Toronto and Region 

Conservation Authority (2019). Erosion and Sediment Control Guide for Urban 

Construction. 

• Sustainable Technologies Evaluation Program. LID SWM Planning and Design 

Guide. Online Wiki accessed (October 2025) 

• Standards & Contracts Branch, Highway Desing Office, Ontario Ministry of 

Transportation, (2023, January). MTO Hydrotechnical Design Charts. 

• Civica Infrastructure Inc. (2019, January) Visual OTTHYMO, Reference Guide. 

Version 6.0 
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• Conservation Authority Guidelines for Development Applications (2013, June). 

Hydrogeological Assessment Submissions. 

• Ganaraska Region Conservation Authority (GRCA) (2014, December). Technical 

and Engineering Guidelines for Stormwater Management Submissions 

These references provided the foundation for the design and implementation of the 

stormwater management strategies discussed in this report. Adhering to these 

established guidelines ensures that the practices used are not only effective, but also 

compliant with the necessary regulatory frameworks. 

2.0 Hydrologic Analysis 

2.1 Hydrologic Model 

As part of this report, a hydrologic model representing the site under both existing and 

proposed conditions was developed using Visual OTTHYMO (VO) software.  The model 

was used to simulate peak flows from the site under pre-development and post-

development conditions for a variety of storm distributions and durations, as well as to 

verify stormwater management storage requirements and performance of the controls.  

Rainfall data from the Metrological Services of Canada Peterborough A station was 

used to develop the storm distributions in the model following typical recommendations 

from Otonabee Conservation. The rainfall data can be found in Appendix A.  

The Hydrogeological and Geotechnical Investigation Report, aerial imagery and the 

topographic survey were used to determine the land use and soil types for the 

hydrologic model. According to the Geotechnical Investigation the soils are generally 

characterized as silty sand / sandy silt. These soils have been classified as hydrologic 

Soils Group B for the purpose of this analysis. This classification aligns with the 

Hydrologic Soil Group mapping by the Ontario Ministry of Agriculture Food and 

Agribusiness, included in Appendix A.  

Weighted Curve Numbers (CN) were established based on MTO Hydrotechnical Design 

Charts. These CN values were further converted into a CN* value using a total 

precipitation of 90 mm and initial abstraction of 5 mm. 

Topographic information from the site survey, along with contour data from the County 

of Peterborough’s online mapping, was used to delineate the existing and external 

catchment areas, and to determine the corresponding catchment lengths and times to 

peak. 

2.2 Existing Conditions 

The existing site is approximately 15.6 ha in size consisting primarily of crop land. There 

is a forested area in the centre of the site and treed hedge rows between the crop fields. 
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The site contains a highpoint that splits runoff northwest towards the commercial 

buildings, and southeast towards the adjoining agricultural lands. 

2.2.1 Drainage Works  

Based on discussions with the property owner, the stormwater runoff generated from 

the site has historically contributed to drainage issues for the neighbouring commercial 

property, which is also owned by the applicant. A berm and channel were constructed 

along the property boundary within the past seven years with the intent of alleviating the 

drainage problems. The berm alters the drainage patterns and creates a low area within 

the subject site that temporarily retains surface runoff during rainfall events. A small, 

corrugated pipe was installed through the berm, conveying limited flows into a catch 

basin located on the neighbouring property.  

These features are understood to have been constructed as temporary measures to 

address localized drainage concerns rather than part of a regulated and approved 

stormwater management system. They have not been included in the existing site 

conditions. 

The proposed stormwater management system will help alleviate the neighbouring 

properties drainage problems by properly capturing and controlling the stormwater 

runoff.  

2.2.2 Existing Catchment Areas 

There are three existing catchment areas, and one external catchment area, that can be 

identified on the Pre Development Catchment Area Plan included as Figure 3. A 

description of the catchment areas can be found below.  

• EX1 (11.34 ha): Is located in the northwestern portion of the site. This 

catchments landuse is a mix of grassed area, agricultural crop area and forested 

area. Runoff generated from this catchment flows northwest, towards the 

commercial area where it is collected in the existing storm sewers or flows 

overland into the Ward Street conveyance system. Runoff from this catchment 

will ultimately flow along Ward Street and Gore Street into Chemong Lake. 

• EX2 (2.63 ha): Is located in the south portion of the site. This catchment consists 

of agricultural crop areas and treed hedgerows. Runoff generated from this 

catchment sheet flows towards the southwest into the adjacent agricultural lands 

and eventually flows into Miller Creek. 

• EX3 (1.59 ha): is located in the southeastern portion of the site. This catchment 

consists of agricultural crop area and treed hedgerows. Runoff generated from 

this catchment drains towards the south eventually into the wetland southeast of 

the site and Miller Creek.  
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• EXT4 (0.90 ha): Is located northeast of the site. This catchment consists of the 

five existing residential lots with grassed lawns and impervious roofs and 

driveways. Excess runoff generated from this catchment area will sheet flow west 

onto the site through EX1. 50% of the measured impervious area for this 

catchment area has been considered directly connected. 

The existing characteristics of the drainage areas are summarized in Table 1. Area 

calculations and hydrologic characteristics are in Appendix B. Full VO model input 

parameters can be found in Appendix C. 

Table 1 - Existing Catchment Area Characteristics 

Catchment Area (ha) CN* TP (hr) VO Command 

EX1 11.34 67 0.31 NASHYD 

EX2 2.63 72 0.31 NASHYD 

EX3 1.59 72 0.11 NASHYD 

EXT4 0.90 59 0.13 STANDHYD 

2.3 Proposed Conditions 

Under the proposed conditions, the topography will change to accommodate the 

grading for the proposed buildings, roads and infrastructure. The proposed subdivision 

includes 38 residential lots with an average size of 2700 m2 (2/3 acres) There are three 

proposed internal roads that connect Gore Street and East Communication Road. Along 

the north boundary of the site is a stormwater management block and dedicated park 

block. The proposed Draft Plan of Subdivision is included as Figure 2. 

 

There are four proposed catchment areas and one external catchment area identified 

on the Post Development Catchment Area Plan included as Figure 4. The external 

catchment area, EXT4, is unchanged from the existing conditions.  

 

The respective internal catchment areas and their characteristics are summarized 

below. 

 

• PR1 (12.63 ha): Is located on the northwest part of the site containing the 

majority of the site’s total area. This area includes 30 of the proposed 

development lots, the majority of the proposed streets, the stormwater 

management block and park block. Runoff generated from this area will be 

collected in roadside swales and directed into the proposed wet pond for 

controls. 
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• PR2 (0.56 ha): Is located on the west side of the site, containing the site entrance 

off Gore Street. Runoff generated from this catchment area will be collected in a 

roadside swale and directed into the existing storm sewer along Gore Street.  

 

• PR3 (1.16 ha): Is located on the southwest corner of the site, containing the rear 

portions of four residential lots. This area is composed of grassed lawns and 

impervious rooftops and driveways.  Runoff generated from this catchment area 

is proposed to flow uncontrolled into the adjacent agricultural lands and 

eventually reach Miller Creek. Due to grading constraints and the sites existing 

high point it is not feasible to capture and control this area. 

 

• PR4 (1.22 ha): Is located on the southeast corner of the site, containing the rear 

portions of four residential lots. This area contains grassed lawns and impervious 

rooftops and driveways.  Runoff generated from this catchment area is proposed 

to flow uncontrolled towards the east eventually reaching the wetland and Miller 

Creek. Due to grading constraints and the sites existing high point it is not 

feasible to capture and control this area. 

The hydrological characteristics of the proposed catchment areas were determined 

using the proposed site plan and grading plan. The road surface area was measured 

directly from the concept site plan and increased by 20% to account for potential 

additional impervious surfaces in the right of way. The residential area has been 

assigned a percent impervious of 23% and directly connected percent impervious of 

15% following suggested values for ½ acre lots from GRCA guidelines. The key 

characteristics are summarized in Table 2. A complete list of the hydrologic parameters 

and area calculations can be found in Appendix B. VO model parameter inputs are 

included in Appendix C.  

Table 2 - Proposed Catchment Area Characteristics 

Catchment Area (ha) TIMP XIMP CN* 
VO 

Command 

PR1 12.63 0.32 0.24 59 STANDHYD 

PR2 0.56 0.33 0.33 59 STANDHYD 

PR3 1.16 0.23 0.15 59 STANDHYD 

PR4 1.22 0.23 0.15 59 STANDHYD 

2.4 Existing and Proposed Peak Flows 

Design storm events of various distributions and durations were simulated to capture a 

range of potential rainfall intensities and volumes and to identify the controlling peak 
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flow rates and maximum storage requirements. Shorter duration storms generally 

produce higher rainfall intensities, resulting in greater peak flows, while longer duration 

storms produce larger total rainfall volumes, which can govern storage requirements in 

stormwater management facilities. All storm events were derived using the 

Peterborough A’s rainfall stations data. A summary of the 100 year peak flows and 

storage required to attenuate the peak flows is in Table 3. 

  Table 3 – Design Storm Comparison 

100 Year 
Design Storm 

EX1 Peak 
Flow 
[m3/s] 

PR1 Peak 
Flow 
[m3/s] 

Maximum 
Storage 

Required* 
[m3] 

AES 1hr 30% 0.553 1.412 1970 

AES 12hr 30% 0.274 0.357 1829 

Chicago 4hr 0.681 1.512 2308 

Chicago 6hr 0.729 1.557 2412 

Chicago 12hr 0.809 1.632 2545 

SCS 6hr Type II 0.980 1.710 2778 

SCS 12hr Type II 0.990 2.127 2849 

SCS 24hr Type II 0.995 1.871 2838 

*Maximum Storge Required based on the rating curve of a representative storage 

feature. This value is calculated early in the modeling to represent the approximate 

difference between design storms, not the actual storage requirements. 

Based on the model results, the 12 hour storm was identified as the controlling event for 

pond storage, while the 24 hour SCS Type II storm produced the highest peak flow for 

existing conditions and the 12 hour SCS Type II storm produced the highest peak flow 

for proposed conditions. The 12 hour SCS Type II distribution and duration was 

selected as design storm for the site because it represents the critical condition for both 

peak flow and storage volume under the post development conditions and will result in 

appropriately sized infrastructure for the site. 

Three sets of allowable release rates have been determined for the site based on 

existing peak flows of the corresponding catchment areas. The allowable release rates 

directed northwest, towards Ward Street, are the peak flows from catchment areas EX1 

and EXT4. The allowable release rate for the areas directed southwest and southeast 
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are EX2 and EX3 respectively. The proposed catchment areas directed northwest 

include PR1, PR2 and EXT4. The proposed catchment areas directed southwest is PR3 

and southeast is PR4. 

Table 3, Table 4 and Table 5 summarize the allowable release rates and proposed 

uncontrolled release rates for the site. 

Table 4 – Allowable and Proposed Uncontrolled Peak Flows Northwest 

Design Storm 

Allowable Discharge 
Rate  

(EX1 + EXT4)     
[m3/s] 

Proposed Uncontrolled 
Discharge Rate  

(PR1 + PR2 + EXT4) 
[m³/s] 

2 Year 0.240 0.654 

5 Year 0.422 1.015 

10 Year 0.563 1.266 

25 Year 0.756 1.604 

50 Year 0.923 1.890 

100 Year 1.076 2.342 

The model results indicate that in the absence of any quantity controls, the peak flows 

discharging from the site will increase when compared to the allowable release rates. 

Some form of quantity control is required for the catchment areas directed towards the 

northeast. Detailed model results are included in Appendix D. 
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Table 5 – Allowable and Proposed Uncontrolled Peak Flows Southwest 

Design Storm 

Allowable Discharge 
Rate (EX2)      

[m3/s] 

Proposed Uncontrolled 
Discharge Rate  

(PR3) [m³/s] 

2 Year 0.062 0.040 

5 Year 0.108 0.068 

10 Year 0.142 0.087 

25 Year 0.189 0.126 

50 Year 0.228 0.152 

100 Year 0.265 0.176 

Table 6 – Allowable and Proposed Uncontrolled Peak Flows Southeast 

Design Storm 

Allowable Discharge 
Rate (EX3)      

[m3/s] 

Proposed Uncontrolled 
Discharge Rate  

(PR4) [m³/s] 

2 Year 0.070 0.042 

5 Year 0.119 0.069 

10 Year 0.155 0.088 

25 Year 0.205 0.115 

50 Year 0.247 0.138 

100 Year 0.285 0.180 

As outlined in Table 5 and Table 6, the uncontrolled discharge rates under the 

proposed conditions are lower than the corresponding allowable release rates. Quantity 

control measures are not required for these catchments and the existing drainage 

patterns, and downstream capacity are expected to adequately convey the proposed 

uncontrolled flows without adverse impacts on adjacent properties. 
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3.0 Stormwater Management 

A stormwater management strategy has been developed for the site to mitigate the 

potential impacts of the proposed development on the natural hydrologic cycle and 

neighbouring properties. The strategy includes a proposed wet pond, roadside swales, 

and culverts to provide the required quantity and quality control measures. In addition, 

Low Impact Development (LID) practices are incorporated to promote infiltration, and 

maintain the water balance of the site. 

3.1 Quantity Control 

The results of the hydrologic analysis indicate the peak flow rates directed towards the 

northwest will be greater than the allowable rates in absence of any quantity controls. A 

wet pond is proposed to provide control of post development runoff to allowable levels. 

VO model calculations were completed including the wet pond to determine the storage 

volumes and land area required to construct a pond that will attenuate the peak flows to 

allowable levels. The intent of the analysis at this stage is to ensure the feasibility of a 

wet pond within the provided stormwater block. The exact dimensions and details of the 

pond will be determined during the detailed design phase when additional details are 

available. 

A functional wet pond surface was modeled within the pond block to determine a 

feasible stage storage relationship and size. The functional pond has side slopes of 5:1 

and a permanent pool elevation set to 261.00 m, at the approximate high groundwater 

elevation observed in the nearby borehole BH4B-24 and BH4A-24. The total active 

storage within the pond is 4771 m3 with a surface area of 5309 m2. 

A rating curve has been developed for the pond using the stage storage and a two 

stage control structure. The control structure consists of a 125 mm orifice tube and 1.5 

m rectangular weir. The orifice tube can be constructed as a reverse sloped pipe that 

will control more frequent storms and extend the detention time beyond 24 hours. The 

weir controls the larger storm events up to and including the 100 year event. The weir 

can be constructed within the side wall of a box culvert and direct flows into a new storm 

sewer.  An emergency overflow and forebay will be included in the detailed design of 

the pond. The exact configuration of the outlet will be reevaluated during the detailed 

design stage of the project. 

An abbreviated stage storage discharge (SSD) relationship for the wet pond is shown in 

Table 7. The complete stage storage discharge table is included in Appendix C.  

 

 

 



East Communication Road 
Functional Stormwater Management Report  

Project No. 25096 

12 

Table 7 – Wet Pond Stage Storage Discharge 

Description 
Stage 

[m] 

Discharge 

[m³/s] 

Active Storage 
Required     

[m³] 

Permanent 
Pool  

261.00 - - 

25 mm WQ 
Storm 

261.25 0.017 829 

2 Year 261.35 0.087 1349 

5 Year 261.45 0.221 1760 

10 Year 261.50 0.335 2045 

25 Year 261.60 0.504 2418 

50 Year 261.65 0.655 2721 

100 Year 261.75 0.816 3026 

Top of Pond 262.10 2.048 - 

The proposed wet pond has sufficient active storage volume to attenuate the 2 year 

through 100 year design storm flows to acceptable levels. Table 8 demonstrates the 

overall discharge rates directed towards the northwest are at or below pre development 

release rates. The proposed discharge rates include uncontrolled flows from PR2 and 

controlled flows from PR1. These results were extracted from the VO model results 

found in Appendix D. 
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Table 8 – Total Allowable and Proposed Release Rates Northwest 

Design Storm 
Allowable Discharge 

Rate (m3/s) 
Proposed Discharge 

Rate (m³/s) 

2 Year 0.240 0.091 

5 Year 0.422 0.231 

10 Year 0.563 0.350 

25 Year 0.756 0.525 

50 Year 0.923 0.679 

100 Year 1.076 0.849 

3.2 Quality Controls 

Quality control is required for this site as the stormwater runoff from impervious surfaces 

will contain suspended solids and contaminants that can impact the receiving water 

course if released uncontrolled. Quality control for most of the site is provided by the 

permanent pool and extended detention within the wet pond. 

No physical water quality controls are proposed for catchment areas PR2, PR3, and 

PR4. These catchments consist primarily of vegetated surfaces such as rear lots, 

landscaped areas and grassed swales, with very limited impervious coverage. Due to 

their relatively low potential for pollutant loading, dedicated water quality treatment 

measures are not warranted. In addition, the topography and site grading do not allow 

these areas to be efficiently conveyed to the proposed wet pond. These catchments will 

rely on natural infiltration and overland flow through vegetated areas to provide passive 

water quality treatment.  

The remainder of the site will be controlled by the proposed wet pond. The total 

drainage area directed to the proposed wet pond is 13.54 ha, with an overall 

imperviousness of 32%. Based on the design criteria presented in Table 3.2 of the 

Stormwater Management Planning and Design Manual (2003), a water quality storage 

volume of 140 m³/ha is required for a contributing area with 32% impervious cover. The 

total water quality storage requirement therefore equals 1,895 m³. This volume includes 

two components: the permanent pool and the extended detention volume. The 

extended detention volume is defined as the greater of 40 m³/ha or the volume 

necessary to retain the 25 mm design storm for more than 24 hours, while the 

remaining 100 m³/ha is provided as the permanent pool below the outlet invert. 
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The proposed wet pond has a bottom surface area of approximately 3282 m². With a 

minimum permanent pool depth of 1.0 m, the available storage volume is approximately 

3200 m³. This volume exceeds the required water quality volume even after accounting 

for storage reduction from the forebay berm that will be included in the detailed design. 

The proposed facility will therefore provide adequate water quality control for the site 

and is expected to achieve a long-term total suspended solids (TSS) removal efficiency 

greater than 80%. Detailed water quality calculations are included in Appendix E. 

Drawdown calculations were completed using the preliminary wet pond to ensure it has 

sufficient volume to retain the 25 mm water quality storm for more than 24 hours. The 

proposed pond has a drawdown time of 32.2 hours. Full calculations are provided in 

Appendix E.  

3.3 Low Impact Developments 

The design and inclusion of various low impact development features was considered 

during the development stage of the stormwater management strategy. Multiple 

constraints present on this site limit the viability of infiltration low impact development 

features but alternative strategies are proposed to enhance infiltration throughout the 

site. 

During the hydrogeological and geotechnical investigation, ten test pits and ten 

boreholes were placed throughout the site. Eight of the boreholes had monitoring wells  

installed to observe groundwater levels throughout the site. Groundwater seepage was 

observed in seven of the test pits and eight of the ten boreholes during the drilling 

process. Groundwater elevations readings were collected in April and May of 2024. The 

groundwater levels in April 2024 were all less than 1 m from the ground surface. 

Additional details can be found in the Hydrogeological and Geotechnical Investigation 

Report included in Appendix H. 

Shallow groundwater presents challenges with respect to the location, design, and 

function of infiltration features. The Low Impact Development Stormwater Management 

Planning and Design Guide outlines the concerns related to potential for contamination 

of groundwater resources through the introduction of pollutants from stormwater into the 

groundwater system. The proposed residential development and surrounding properties 

rely on groundwater for their potable water supply therefore the protection of 

groundwater quality in these areas is critical. Infiltration features located within 1 m of 

the seasonally high water table could lead to groundwater contamination or practice 

failure. 

According to Table 3.4.1 of the Low Impact Development Stormwater Management 

Planning and Design Guide. Four structural LID practices do not have restrictions 

related to minimum groundwater depths: rain barrels, green roofs, roof downspout 

disconnection and Biofilters (filtration only Bioretention Design). 
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Rain barrels can be promoted as effective rainwater harvesting systems for 

homeowners, but they require a high degree of owner compliance to perform as a 

reliable stormwater management control. The unpredictability and inconsistent nature of 

theses LIDs mean they are not a reliable strategy for this development but still should 

be promoted as a best practice.  

Green roofs are generally suited for large, flat rooftops because they require significant 

large surface areas and specifically designed drainage systems to function effectively. 

These systems are typically not practical for single family residential developments, 

which often have sloped roofs, and smaller surface areas that make installation and 

maintenance challenging. Based on the constraints, green roofs have not been 

considered for this development.  

Roof downspout disconnection is a reliable form of low impact development and has 

been incorporated in the stormwater management solution for the site. This practice 

involves directing flow from roof downspouts to a pervious area that drains away from 

the building. The redirection prevents stormwater from directly entering the conveyance 

system and provides the opportunity to infiltrate. The minimum flow length of 5 m will be 

provided, and the landscape will be tilled and amended to increase its infiltration rate. 

Additional details on the downspout disconnections, soil amendments and concerns 

with private property ownership will be included at the detailed design stage.  

Biofilters are a design variation of infiltration bioretention features that feature an 

impermeable liner and underdrain. They are typically applied as pretreatment to another 

stormwater control features. Due to additional maintenance costs and minimal 

improvements to the stormwater management system, these features have not been 

considered viable for the proposed development. 

Extended drainage flow paths have been designed for the proposed development. 

These extended paths will slow down flows and allow more opportunities for stormwater 

to be filtered and infiltrated. The extended flow paths follow vegetated open channels as 

a preferred alternative to curb and gutter and storm drains. Opportunities to enhance 

the grassed swales with check dams, amended soils, and wide bottom widths will be 

evaluated at the detailed design stage and used to the maximum extend possible.  

3.4 Stormwater Conveyance 

Stormwater runoff generated from the majority of the site will be collected and conveyed 

into the proposed wet pond through vegetated grass swales and culverts along the 

proposed roads. The swales and culverts will be sized to safely convey the 100 year 

design flows into the pond for controls. Conveyance calculations for typical proposed 

swales that can be used in the detailed design have been completed and are found in 

Appendix F. The calculation results are summarized in Table 9. 
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4.0 Operation and Maintenance 

Proper operation and maintenance are critical to ensure the long term effectiveness of 

stormwater management facilities. The wet pond and other stormwater features will be 

designed to allow simple inspections and maintenance. A comprehensive inspection, 

operation, and maintenance plan will be prepared during the detailed design phase of 

the project. 

5.0 Erosion and Sediment Control Plan 

The development of the site, particularly the stripping of the site, will result in an area of 

exposed native soil, which in turn has the potential to erode and contribute sediment to 

downstream receivers. To mitigate these effects, and erosion and sediment control plan 

will be developed that incorporate best practices as outlined in the Erosion and 

Sediment Control Guidelines for Urban Construction, GGHCA. 

The erosion and sediment control plan will include a phased approach to controls with 

boundary controls, interceptor swales, and a temporary sediment pond within the 

stormwater block. The full plan will be developed during the detailed design of the site. 
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6.0 Summary 

The proposed residential development at East Communication Road in Bridgenorth, 

Ontario, will include 38 single family lots, various new roads, and supporting 

infrastructure. The proposed development will alter the site’s hydrology by increasing 

impervious surfaces and changing drainage patterns. A stormwater management 

strategy has been developed to mitigate the negative impacts of the development on 

stormwater and provide the required controls. 

The strategy includes a wet pond designed to provide both quantity and quality control, 

ensuring post-development peak flows are reduced to allowable levels and achieving 

over 80% total suspended solids (TSS) removal efficiency. Additional measures such as 

vegetated swales, roof downspout disconnection, and extended flow paths will promote 

infiltration and maintain water balance.  

Hydrologic modeling confirms that the proposed system is sufficiently sized to control 

runoff for all storm events up to the 100 year storm, protect downstream infrastructure, 

and minimizes risk to adjacent properties.   

Prepared by:  Reviewed by:  

 

 

Logan Mattern, P. Eng. 

Water Resources Engineer  

Lucas Parsons. P. Eng. 

Water Resources Group Manager 



 

 

Figure 2: Draft Plan of Subdivision 



 

 

Figure 3: Pre Development 
Catchment Area Plan 
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Figure 4: Post Development 
Catchment Area Plans 
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Figure 5: Downstream Flow Route 
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Appendix A: Background 
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                     Environment and Climate Change Canada
                 Environnement et Changement climatique Canada
                                        
           Short Duration Rainfall Intensity-Duration-Frequency Data
          Données sur l'intensité, la durée et la fréquence des chutes
                            de pluie de courte durée
                                        
                 Gumbel - Method of moments/Méthode des moments
                                        
                                   2022/10/31
                                        
================================================================================
 
 PETERBOROUGH A                                         ON        6166418       
                     
 Latitude:  44 14'N    Longitude: 78 22'W    Elevation/Altitude: 191        m
 
 Years/Années :  1971 - 2006          # Years/Années :     33   
 
================================================================================
 
********************************************************************************
 
Table 1 : Annual Maximum (mm)/Maximum annuel (mm)
 
********************************************************************************
 
          Year  5 min 10 min 15 min 30 min    1 h    2 h    6 h   12 h   24 h
         Année
          1971    4.3    5.8    7.4   11.7   17.5   24.6   30.7   34.8   34.8
          1972    5.8    6.1    8.1   10.2   13.2   16.5   22.9   41.4   44.2
          1973    6.9   13.2   18.0   19.3   20.8   26.7   48.0   48.3   58.2
          1974    7.6   13.5   14.0   16.0   20.1   25.7   43.9   49.8   49.8
          1975    6.3    9.9   13.7   21.8   39.6   55.1   55.1   67.8   67.8
          1976    5.3    8.4   11.9   15.0   16.3   16.5   22.6   24.6   37.6
          1977    8.4   12.7   13.7   19.6   24.9   24.9   52.3   62.2   62.5
          1978    7.2   12.4   17.3   19.2   21.7   27.7   43.9   45.6   45.8
          1979   10.1   13.8   15.3   17.5   26.2   31.6   33.3   33.7   33.7
          1980    8.8   16.0   21.6   29.0   32.0   48.3   61.8   62.2   83.2
          1981    9.7   18.6   27.9   42.3   52.2   53.2   53.4   53.4   54.1
          1982    5.3    7.6    7.8    9.9   11.7   15.4   30.3   34.1   34.1
          1983   11.3   18.3   23.3   25.1   26.1   36.3   56.8   57.1   77.5
          1984    8.9   14.2   17.3   18.9   25.3   29.4   35.5   37.8   39.2
          1985    7.6   10.4   12.0   19.7   22.7   26.8   36.4   53.6   53.6
          1986   12.5   15.8   19.3   19.7   19.7   23.2   35.8   42.0   44.8
          1987   17.9   21.3   22.7   23.2   23.2   23.2   23.2   26.0   29.0
          1988    7.8   11.5   14.5   20.7   23.2   24.4   27.0   28.8   30.4
          1989    9.9   14.2   15.7   18.7   20.2   26.3   46.1   47.8   52.8
          1990    8.9   13.4   17.8   23.2   23.7   23.7   42.2   43.4   44.8
          1991    4.1    6.8    7.6    8.8    9.2   12.2   17.1   21.2   29.6



          1992    8.6    9.3   12.8   20.4   25.8   31.7   38.9   45.0   51.2
          1993    9.1   10.9   14.1   20.4   21.9   23.3   29.9   34.2   42.0
          1994    8.8   14.4   17.4   19.8   22.2   24.1   24.1   33.6   41.5
          1995    9.3   12.1   18.1   32.2   49.0   82.5   89.8   90.1   90.1
          1996    6.8    8.6   10.5   13.9   16.5   22.0   38.3   40.8   41.0
          1997    3.6    7.2    7.6    9.2   17.8   30.6   35.0   35.2   35.2
          1998   11.4   15.7   16.5   18.7   28.1   32.4   60.0   65.1   76.2
          1999    8.4   11.4   13.5   18.6   23.2   32.5   39.9   46.8   55.6
          2000    6.4   10.0   12.7   16.6   18.8   23.5   47.8   61.2   61.2
          2002    7.3    9.6   10.4   13.8   23.4   35.1   50.9   73.6   73.6
          2004    6.2   10.9   15.2   22.0   26.5   41.6   65.9   80.1   97.8
          2006    7.4   11.1   12.5   14.2   15.0   17.8   22.0   34.0   42.5
        ---------------------------------------------------------------------
        # Yrs.     33     33     33     33     33     33     33     33     33
        Années
          Mean    8.1   12.0   14.8   19.1   23.6   30.0   41.2   47.1   52.0
       Moyenne
     Std. Dev.    2.7    3.7    4.8    6.7    9.1   13.7   15.5   16.4   18.1
    Écart-type
         Skew.   1.33   0.45   0.55   1.30   1.66   2.13   0.92   0.75   0.92
   Dissymétrie
      Kurtosis   7.16   3.29   3.67   6.74   6.80   9.09   4.68   3.45   3.35
 
          *-99.9 Indicates Missing Data/Données manquantes
 
 Warning: annual maximum amount greater than 100-yr return period amount
 Avertissement : la quantité maximale annuelle excède la quantité
                 pour une période de retour de 100 ans
          Year/Année      Duration/Durée        Data/Données          100-yr/ans
                1981              30 min                42.3                40.1
                1981               1 h                  52.2                52.0
                1987               5 min                17.9                16.7
                1995               2 h                  82.5                72.9
 
********************************************************************************
 
Table 2a : Return Period Rainfall Amounts (mm)
           Quantité de pluie (mm) par période de retour
 
********************************************************************************
 
 Duration/Durée        2        5       10       25       50      100   #Years
                  yr/ans   yr/ans   yr/ans   yr/ans   yr/ans   yr/ans   Années
          5 min      7.7     10.1     11.7     13.7     15.2     16.7       33
         10 min     11.4     14.6     16.8     19.5     21.5     23.5       33
         15 min     14.0     18.3     21.1     24.7     27.4     30.0       33
         30 min     18.0     23.9     27.8     32.8     36.4     40.1       33
          1 h       22.1     30.1     35.4     42.1     47.1     52.0       33
          2 h       27.7     39.8     47.8     57.9     65.4     72.9       33
          6 h       38.7     52.4     61.5     72.9     81.4     89.9       33



         12 h       44.4     58.9     68.5     80.6     89.5     98.4       33
         24 h       49.0     65.0     75.6     88.9     98.9    108.7       33
 
********************************************************************************
 
Table 2b :
 
 Return Period Rainfall Rates (mm/h) - 95% Confidence limits
 Intensité de la pluie (mm/h) par période de retour - Limites de confiance de 95%
 
********************************************************************************
 
 Duration/Durée        2        5       10       25       50      100   #Years
                  yr/ans   yr/ans   yr/ans   yr/ans   yr/ans   yr/ans   Années
          5 min     92.0    121.0    140.2    164.4    182.3    200.2       33
                +/- 10.3 +/- 17.3 +/- 23.3 +/- 31.5 +/- 37.7 +/- 43.9       33
         10 min     68.2     87.7    100.7    117.0    129.1    141.1       33
                +/-  6.9 +/- 11.7 +/- 15.7 +/- 21.2 +/- 25.4 +/- 29.6       33
         15 min     56.0     73.1     84.5     98.8    109.4    120.0       33
                +/-  6.1 +/- 10.2 +/- 13.8 +/- 18.6 +/- 22.3 +/- 26.0       33
         30 min     35.9     47.8     55.6     65.5     72.9     80.2       33
                +/-  4.2 +/-  7.1 +/-  9.6 +/- 12.9 +/- 15.4 +/- 18.0       33
          1 h       22.1     30.1     35.4     42.1     47.1     52.0       33
                +/-  2.8 +/-  4.8 +/-  6.5 +/-  8.7 +/- 10.4 +/- 12.1       33
          2 h       13.9     19.9     23.9     29.0     32.7     36.4       33
                +/-  2.1 +/-  3.6 +/-  4.9 +/-  6.6 +/-  7.9 +/-  9.2       33
          6 h        6.4      8.7     10.2     12.2     13.6     15.0       33
                +/-  0.8 +/-  1.4 +/-  1.8 +/-  2.5 +/-  3.0 +/-  3.5       33
         12 h        3.7      4.9      5.7      6.7      7.5      8.2       33
                +/-  0.4 +/-  0.7 +/-  1.0 +/-  1.3 +/-  1.6 +/-  1.8       33
         24 h        2.0      2.7      3.1      3.7      4.1      4.5       33
                +/-  0.2 +/-  0.4 +/-  0.5 +/-  0.7 +/-  0.9 +/-  1.0       33
 
********************************************************************************
 
Table 3 : Interpolation Equation / Équation d'interpolation: R = A*T^B
 
R = Interpolated Rainfall rate (mm/h)/Intensité interpolée de la pluie (mm/h)
RR = Rainfall rate (mm/h) / Intensité de la pluie (mm/h)
 T = Rainfall duration (h) / Durée de la pluie (h)
 
********************************************************************************
 
       Statistics/Statistiques      2      5     10     25     50    100
                               yr/ans yr/ans yr/ans yr/ans yr/ans yr/ans
      Mean of RR/Moyenne de RR   33.4   44.0   51.0   59.9   66.5   73.1
    Std. Dev. /Écart-type (RR)   32.1   41.8   48.1   56.2   62.2   68.1
        Std. Error/Erreur-type    7.4   10.0   11.7   14.0   15.6   17.2
               Coefficient (A)   20.5   27.4   31.9   37.7   41.9   46.1
         Exponent/Exposant (B) -0.680 -0.675 -0.672 -0.670 -0.669 -0.668



 Mean % Error/% erreur moyenne    8.4   10.1   10.8   11.4   11.7   12.0
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Calculations   



 

 

VO2 Hydrology Modeling Parameters Selection  
 

COMMAND 
 

PARAMETER PARAMETER VALUE RECOMMENDATIONS 

AREA 
 
Digital delineation using software such as GIS or AutoCAD must be used to delineate subcatchment areas. 
 

STANDHYD 
when 
catchment 
area Timp>20% 
 Ximp 

Directly connected imperviousness shall be measured, if possible.  Otherwise, use: 

Land use XIMP
1 

(Roof Leaders to Road) 
XIMP

2 
(Roof Leaders to Lawn) 

Estate Residential (>3/4 Acre Lot) 0.14 0.09 
2 Acre Lot (180 ft wide) 0.11 0.08 

1½Acre Lot (150 ft wide) 0.14 0.09 
1 Acre Lot (130 ft wide) 0.17 0.10 

Low Density Residential (1/3 to 3/4 Acre Lot) 0.23 0.15 
¾ Acre Lot (110 ft wide) 0.18 0.13 
½  Acre Lot (90 ft wide) 0.23 0.15 
1/3 Acre Lot (70 ft wide) 0.29 0.18 

Medium Density Residential (1/10 to 1/4 Acre 
Lot) 

0.47 0.24 

¼ Acre Lot (60 ft wide) 0.35 0.20 
1/8 Acre Lot (50 ft wide) 0.52 0.25 
1/10 Acre Lot (40 ft wide) 0.55 0.28 

High Density Residential (<1/10 Acre Lot) 0.65 0.35 
Institutional (e.g. school, religious centre) 0.55 0.30 
Industrial 0.80 0.70 
Commercial/ Business 0.90 0.90 
Park 0.01 0.01 

1. Roof leaders connected to impervious area (e.g. driveway) and to storm sewer for Ximp calculations. 
2. Roof leaders are connected to pervious area (e.g. lawn) for Ximp calculations, 

Public roads are included in all reported Ximp values. 

lmattern
Highlight
½  Acre Lot (90 ft wide) 0.23 0.15 
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Timp 

Total imperviousness shall be measured, if possible.  Otherwise, Timp based on: 
Land use Timp 

(Roof Leaders to Road) 
Corresponding C 

Estate Residential (>3/4 Acre Lot) 0.14 .3 
2 Acre Lot (180 ft wide) 0.11 .28 

1½Acre Lot (150 ft wide) 0.14 .3 
1 Acre Lot (130 ft wide) 0.17 .32 

Low Density Residential (1/3 to 3/4 Acre Lot) 0.23 .36 
¾ Acre Lot (110 ft wide) 0.18 .32 
½  Acre Lot (90 ft wide) 0.23 .36 
1/3 Acre Lot (70 ft wide) 0.29 .40 

Medium Density Residential (1/10 to ¼ Acre Lot) 0.47 .53 
¼ Acre Lot (60 ft wide) 0.35 .45 

1/8 Acre Lot (50 ft wide) 0.52 .56 
1/10 Acre Lot (40 ft wide) 0.55 .59 

High Density Residential (<1/10 Acre Lot) 0.65 .65 - .6 
Institutional (e.g. school, religious centre) 0.55 .59 - .75 
Industrial 0.80 .75 - .90 
Commercial/ Business 0.90 .84 - .90 
Park 0.01 .21 - .2 

STANDHYD command shall only be used for catchments with a Timp>20%. In case where Timp is <20% and there is 
a sizeable development area, split the catchment into two using both NASHYD and STANDHYD. 

STANDHYD 
(con’t) 

 

LOSS 

VO2 uses Horton’s, SCS Modified Curve Number, or Proportional Loss Coefficient Method.  The preferred method 
is SCS Modified Curve Number Method to calculate pervious area losses due to the following reasons: 

 Horton is not recommended for storm durations ≥ 12 hours as predicted flows are often erroneous (may 
under estimate runoff if rainfall intensity is < sol infiltration capacity rate); 

 Horton’s not recommended if there is significant soil variability; 
 Horton’s typically used for urban conditions with short duration, high intensity storms (e.g. Chicago 

distribution) and not much soil variability; and  
 SCS Modified CN Method is generally more suitable for subwatershed studies and master drainage plans. 
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PERCENT IMPERVIOUS AREA 

CALCULATIONS PR1

Project Name: East Communication Road Designed By: LM

Project No: 25096 Date: 2025-11-10

Impervious Area 

(m
2
)

Grass Area 

(m
2
)

Runoff Coeff TIMP XIMP
Total Area             

(m
2
)

14216 12090 0.58 0.54 0.45 26306

18720 62671 0.36 0.23 0.15 81391

Park and Other Area 990 6987 0.29 0.12 0.00 7977

6203 4460 0.61 0.58 0.58 10663

Subtotal Impervious 40129

Subtotal Direct Impervious 30231

Subtotal Pervious 86208

Drainage Area Total 126337

% Impervious 32%

% Directly Connected 24%

Road surface area increased by 20% to account for driveways and sidewalks

Pond area includes 6m wide access road @ 230m long

SWM Block

Landuse Type

Road ROW

Single Family Lots (Low Density)



PERCENT IMPERVIOUS AREA 

CALCULATIONS PR2

Project Name: East Communication Road Designed By: LM

Project No: 25096 Date: 2025-11-10

Impervious Area 

(m
2
)

Grass Area 

(m
2
)

Runoff Coeff TIMP XIMP
Total Area             

(m
2
)

1850 3734 0.43 0.33 0.33 5584

Subtotal Impervious 1850

Subtotal Direct Impervious 1850

Subtotal Pervious 3734

Drainage Area Total 5584

% Impervious 33%

% Directly Connected 33%

Road surface area increased by 20% to account for driveways and sidewalks

Landuse Type

Road ROW



PERCENT IMPERVIOUS AREA 

CALCULATIONS PR3

Project Name: East Communication Road Designed By: LM

Project No: 25096 Date: 2025-11-10

Impervious Area 

(m
2
)

Grass Area 

(m
2
)

Runoff Coeff TIMP XIMP
Total Area             

(m
2
)

2659 8901 0.36 0.23 0.15 11560

Subtotal Impervious 2659

Subtotal Direct Impervious 1734

Subtotal Pervious 8901

Drainage Area Total 11560

% Impervious 23%

% Directly Connected 15%

Landuse Type

Single Family Lots (Low Density)



PERCENT IMPERVIOUS AREA 

CALCULATIONS PR4

Project Name: East Communication Road Designed By: LM

Project No: 25096 Date: 2025-11-10

Impervious Area 

(m
2
)

Grass Area 

(m
2
)

Runoff Coeff TIMP XIMP
Total Area             

(m
2
)

2802 9379 0.36 0.23 0.15 12181

Subtotal Impervious 2802

Subtotal Direct Impervious 1827

Subtotal Pervious 9379

Drainage Area Total 12181

% Impervious 23%

% Directly Connected 15%

Landuse Type

Single Family Lots (Low Density)



Hydrologic Model and Catchment Summary
Project Name: East Communication Road Designed By:

Project No: 25096 Date:
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EX1 0.120 7.940 3.279 11.339 69 69 0.0% 0% B 474 5.7% 27.9 0.31 1.77 0.40

EX2 2.415 0.219 2.634 73 73 0.0% 0% B 340 4.3% 28.3 0.31 1.59 0.34

EX3 1.531 0.062 1.593 73 73 0% 0% B 144 7.5% 10.0 0.11 0.87 0.44

EXT4 0.649 0.256 0.905 71 61 28% 28% B 50 3.0% 11.8 0.13 1.65 0.36

 

PR1 8.621 4.013 12.634 73 61 32% 24% B 300 5.0% 23.6 0.26 2.02 0.39

PR2 0.373 0.185 0.558 73 61 33% 33% B 90 3.0% 15.1 0.17 1.47 0.40

PR3 0.890 0.266 1.156 70 61 23% 15% B 50 7.0% 10.0 0.11 0.86 0.36

PR4 0.938 0.280 1.218 70 61 23% 15% B 64 7.0% 10.1 0.11 0.87 0.36
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Appendix C: VO Inputs 

  



 

 

Appendix D: VO Results 

  



 

 

Pre Development Model Results 

 
 
 
 
 
 
 
 
 
 
 
 



 

 

Post Development Model Results 

 
 
 
 
 
 
 
 
 
 
 



 

 

Appendix E: Water Quality 

  



 

 

Appendix F: Conveyance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Appendix G: Preliminary Grading 
Plan 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Appendix H: Hydrogeological and 
Geotechnical Investigation Report 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


