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1.0 Introduction 
 

C.F. Crozier & Associates Inc. (Crozier) has been retained by +VG Architects (Architect) to complete 

a Servicing and Stormwater Management Implementation Report and engineering design to support 

the Site Plan Application for a proposed elementary school, referred to in this report as the Subject 

Development.  

 

The Subject Development is located within the Draft Plan Approved Glenelg Phase 3 Development, 

herein referred to as Glenelg Phase 3. The general location of the Subject Development is shown in 

Figure 1. 

 

2.0 Site Description 
 

The Subject Development is located within the Glenelg Phase 3 Development, which is bounded by 

agricultural lands to the north, a wetland to the east, existing residential development to the south, 

and the draft plan approved Glenelg Phase 2 Development to the west. Glenelg Phase 3 is legally 

described as Part of Lot 225 and Lot 226, Concession 2, Village of Dundalk, Township of Southgate, 

County of Grey. The Glenelg Phase 3 Draft Plan is shown in Figure 2. Block 323 of the Glenelg Phase 3 

Draft Plan is the location of the proposed new elementary school. The detailed design of Block 323 

will be the subject of this report, and the site plan of the school block is shown in Figure 3. 

 

3.0 Proposed Development 
 

The Subject Development is approximately 3.3 ha and is bounded by Street A to the north, Street E to 

the west, Street C to the south and the Bradley Street Extension to the east. The site plan will be 

comprised of: 

 

• A 3-storey elementary school K-8 

• A child care facility 

• Soccer / play field 

• Area for 12 future portables 

• 77 parking spaces 

 

4.0 Proposed Servicing Strategy 
 

4.1 Sanitary Servicing 

 

Sanitary flows from the Subject Development will discharge by gravity to the existing Dundalk sanitary 

sewer collection network via a connection to a future 200 mm diameter sanitary sewer stub that is 

located along Street C within the Glenelg Phase 3 Development.  

 

The peak daily sanitary flow generated by the Subject Development is estimated to be 3.05 L/sec. 

The total population was determined by the architect to be 1049 people. Please see Drawing A0.2 

completed by +VG Architects which is submitted under separate cover. A sewage generational rate 

of 140 L/student/day was used based on MECP Sewage Works Design Standards. Please refer to 

Appendix A for detailed sanitary demand calculations.  

 

Sanitary flows will be conveyed west along Street C, through Glenelg Phase 2A before discharging to 

the sanitary sewers along Aitchison Avenue. The sanitary sewer design sheet has been provided within 
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Appendix A. The preliminary assessment of downstream infrastructure was completed within the 

sanitary sewer design sheet and downstream sewers were determined to be adequate up to the 

southern limits of Aitchison Avenue at Glenelg Street. The conveyance capacity of all downstream 

infrastructure will be subject to confirmation by the Township’s Engineering Consultant. 

 

4.2 Water Servicing 

 

The Subject Development will connect to the Township’s water distribution system using the future 150 

mm diameter watermain that will be installed along Street C within the Glenelg Phase 3 Development. 

There will be an 80 mm and a 150 mm diameter watermain stub at the limits of the Subject 

Development along Street C which will be extended to the school’s water/utility room located at the 

south end of the school. The two watermains will provide potable water and fire flow to the entire 

school and child care facility.  

 

Average total daily water flow was calculated to be 1.70 L/s based on an institutional population of 

1049 and a unit flow rate of 140 L/student/day based on MECP Design Standards. The max day 

demand was calculated to be 4.25 L/s using a max day peak factor of 2.50 using Table 3-1 in the 

MECP Design of Water Works (2008). The peak hour water flow was calculated to be 6.37 L/sec using 

a peak hour factor of 3.75. Please refer to Appendix B for detailed water demand calculations.  

 

Fire flow requirements were determined by the mechanical consultant and architect which has been 

provided in Drawing A.02 (+VG Architects). Available fire flows at the limits of the Subject 

Development are to be confirmed with the Township’s engineering consultant. The fire flow 

requirements for the school were calculated based on Water Supply for Public Fire Protection - Fire 

Underwriters Survey (FUS) and was determined to be 66.7 L/s. The fire flow requirement was also 

calculated using Ontario Building Code (OBC) and the minimum water supply flow rate was 

determined to be 150 L/s. There the governing fire flow rate is 150 L/s. Please refer to Appendix B for 

detailed FUS and OBC fire flow calculations.  

 

4.3 Utility Servicing 

 

The Subject Development will be serviced with natural gas, telephone, cable, TV and hydro. 

Coordination will be required with utility companies to ensure that sufficient capacity will exist within 

future facilities along future adjacent roadways. 

 

5.0 Stormwater Management & Site Drainage 
 

5.1 Design Criteria 

 

The stormwater management features for this subject development have been designed to comply 

with the policies and standards of the various agencies including the Township of Southgate, Ministry 

of the Environment, Conservation, and Parks, and the Grand River Conservation Authority. 

 

The stormwater management strategies for the proposed development are listed below: 

 

• Water Quantity Control 

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

up to and including the 100-year at the selected points of interest. 

 

• Water Quality Control 

80% removal efficiency of total suspended solids per MECP “Enhanced Protection” 

requirements. 
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• Development Standard 

o Minor and major drainage system to convey frequent and infrequent rainfall and 

runoff events, respectively. 

 

In meeting the applicable policies and standards of the aforementioned agencies, the 

development will also be required to meet the following criteria: 

 

• Manage the internal stormwater by safely conveying peak flows to suitable outlets and 

provide the necessary water quality controls. 

 

• Manage any external drainage entering the site by providing safe conveyance across the 

Subject Development. 

 

5.2 Pre-Development Drainage Conditions  

 

The entire Glenelg Phase 3 lands drains to five different outlets under pre-development conditions. 

The five outlets have been delineated based on the existing drainage patterns and are described 

below: 

 

• Outlet #1: This outlet is located along the west border of the site. It consists of active agricultural 

fields. Stormwater from this catchment drains to the west towards the Grey County CP trail. 

 

• Outlet #2: This outlet contains the largest drainage area for the site and currently consists of 

active agricultural fields. Stormwater from this catchment drains to the north tile drain, where 

it is discharged to the northeast wetland. 

 

• Outlet #3: This outlet is located along the eastern corner of the site and consists of active 

agricultural fields. Stormwater from this catchment drains to the east tile drain.  

 

• Outlet #4: This outlet is located along the southeastern corner of the site and consists of active 

agricultural fields. Stormwater from this catchment drains to the southeast tile drain. Flows 

entering the southeast tile drain are conveyed to a wetland located within the GRCA 

regulation area. 

 

• Outlet #5: This outlet is located along the south boundary of the site and consists of active 

agricultural fields. Stormwater from this catchment drains to the residential subdivision to the 

south and ultimately to a wetland located within the GRCA regulation area. 

 

As the Subject Development only makes up a small portion of the overall Glenelg Phase 3 

Development, only two of the five outlets (Outlet #2 and Outlet #4) are used in the Subject 

Development stormwater design. The existing drainage patterns of the site have been reflected in the 

pre-development drainage plan shown in Figure 4, and the overall Glenelg Phase 3 existing drainage 

patterns are shown in Figure 6.  

 

5.3 Proposed Drainage Conditions  

 

The internal drainage system for the Subject Development will be split into two catchments, with the 

post development drainage plan shown in Figure 5:  
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• Catchment POST-7A: Located on the east side of the Subject Development, it consists of the 

asphalt play area and grassed fields. Stormwater from this catchment will be captured in an 

on-site storage tank via swales and storm pipes, which will ultimately outlet to the southeast 

tile drain (Outlet #4). Additionally, an infiltration trench will be included to facilitate site-wide 

infiltration, with any overflow being conveyed to the storage tank. 

 

• Catchment POST-7B: Located on the west side of the Subject Development, it consists of the 

rooftop of the school, the childcare facility, child drop off road, parking lots, and landscaped 

areas. Stormwater from this catchment will be captured into storm sewers that connect to 

Glenelg Phase 3 Development’s sewer network draining into a SWM Pond and ultimately 

discharging into the north tile drain (Outlet #2). Additionally, an infiltration trench will be 

included to facilitate site-wide infiltration, with any overflow ultimately being conveyed to the 

SWM Pond. 

The catchment split of the Subject Development serves to limit the amount of stormwater going to 

Glenelg Phase 3’s SWM Pond, as well to better mimicking the pre development drainage conditions 

to the southeast tile drain and ultimately the wetland. Refer to Drawing C103 for the stormwater 

management concept plan. Refer to Figure 7 for the post development drainage plan for the full 

Glenelg Phase 3 development.  

 

The storm sewer systems for Catchment POST-7A can convey flows generated from storm events up 

to and including the 100-year design storms. The underground storage tank detains and controls the 

peak flow rates for all storm events up to and including the 100-year event.   

 

For Catchment POST-7B the 100-year storm event from the school rooftop will be conveyed in the 

storm sewer system uncontrolled. For the remainder of Catchment POST-7B consisting of parking lots, 

the bus loop and landscaped areas, the 5-year design storm will be conveyed through the storm 

sewer network and ultimately to the SWM Pond. The runoff generated from the major storms will be 

conveyed through overland flow routes that direct flow towards the SWM Pond through the internal 

road network of the Glenelg Phase 3 Development. Refer to Drawing C102 for site grading and 

overland flow routes of the Subject Development.  

 

The storm sewer design sheet for Catchment POST-7A and Catchment POST-7B are presented in 

Appendix C. Please note that the storm sewer design sheet only accounts for the sewers within the 

Subject Development area and does not include the Glenelg Phase 3 Lands. Sewer capacities 

downstream of the School Block will be confirmed during the Glenelg Phase 3 design and submitted 

under a separate cover. 

 

5.4 Hydrologic Analysis 

 

Using the stormwater management hydrologic computer program Visual OTTHYMO 6.1 (VO6), a 

hydrologic model was prepared for the pre-development and post-development scenarios. The 

purpose of the modelling was to demonstrate that quantity control requirements are met (i.e., post-

development peak flow rates do not exceed the pre-development flows to the respective drainage 

areas) for the Glenelg Phase 3 Development. 

 

Design storms were generated for the 2-, 5-, 10-, 25-, 50-, and 100-year storm events utilizing both 3-

hour Chicago and 24-hour SCS Type II rainfall distributions. The Township of Southgate Engineering 

Standards requires only the modeling of the 3-hour Chicago distribution storms for quantity control 

facilities, but the 24-hour SCS distribution has been included in the design to verify the quantity control 

is sufficiently sized. The 25mm Chicago quality event was also modeled within VO6. Intensity-Duration- 

Frequency (IDF) values were derived from the Ministry of Transportation IDF tool for the Community of 

Dundalk and are provided in Appendix D. 



Southgate – BWDSB New School  Servicing & Stormwater Management Implementation Report 

+VG Architects, The Ventin Group Ltd.   June 2025 

 

 

C.F. Crozier & Associates Inc.  Page 5 

Project No. 2243-7223 

 

The stormwater management design for the Subject Development has been assessed as part of the 

overall design of Glenelg Phase 3 Development. The Subject Development has been included in the 

sizing calculations for the stormwater management facility that releases to Outlet #4. The overall 

stormwater management design for the Glenelg Phase 3 Development is included under separate 

cover. 

 

5.4.1 Pre-Development Model Setup 

 

The modelling of the pre-development conditions is to establish pre-development peak flow 

conditions through the Subject Development. Peak flows will be used as targets for the proposed 

stormwater management controls. The pre-development peak flows for the northeast wetland (Outlet 

#2) and the southeast tile drain (Outlet #4) are provided below in Table 1. The peak flows for the 

remaining tile drains are utilized by the Glenelg Phase 3 Development and provided under a separate 

cover. 

 

Table 1: Pre-Development Flow Rates 

Return Period 

(Years) 

Pre-Dev Flows Outlet #2 

– Northeast Wetland 

(m3/s) 

Pre-Dev Flows Outlet #4 

– Southeast Tile Drain 

(m3/s) 

3 Hour Chicago 

2 0.120 0.031 

5 0.226 0.062 

10 0.310 0.086 

25 0.425 0.120 

50 0.516 0.147 

100 0.613 0.177 

24 Hour SCS Type II 

2 0.348 0.106 

5 0.575 0.173 

10 0.739 0.221 

25 0.952 0.283 

50 1.115 0.331 

100 1.282 0.379 

 

Pre-development VO input schematic and output files have been provided in Appendix D. 

 

5.4.2 Post-Development Model Setup 

 

The post-development model for Outlet #4 was created using Catchment POST-7A as described in 

Section 5.3 as well as Catchment POST-4, which includes the back lots along the southeast side of the 

Phase 3 Development. Please refer to Figure 7 for the Glenelg Phase 3 post-development drainage 

plan. 
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As required, the post development peak flows are to be controlled to pre-development levels for all 

storms up to and including the 100-year storm. The peak flows to Outlet #4 are controlled through the 

storage tanks in Catchment POST-7A, with Catchment POST-4 draining uncontrolled.  

 

As evident by Table 2 below, the ‘Post-to-Pre’ quantity control has been provided for storm events up 

to and including the 100-year events. 

 

Table 2: Quantity Control Flow Rates 

Outlet 
Return Period 

(Years) 

Pre-Development Flows  

(m3/s) 

Post-Development Flows  

(m3/s) 

Difference 

(m3/s) 

3-Hour Chicago 

Southeast 

Tile Drain  

(Outlet #4) 

2 0.031 0.013 0.018 

5 0.062 0.023 0.039 

10 0.086 0.032 0.054 

25 0.120 0.044 0.076 

50 0.147 0.053 0.094 

100 0.177 0.063 0.114 

24-Hour SCS Type II 

Southeast 

Tile Drain  

(Outlet #4) 

2 0.106 0.040 0.066 

5 0.173 0.065 0.108 

10 0.221 0.084 0.137 

25 0.283 0.108 0.175 

50 0.331 0.132 0.199 

100 0.379 0.156 0.223 

 

For the area draining to the Northeast Wetland (Outlet #2), the VO6 model included in this submission 

only looks at flows from the Subject Development itself and does not include the remaining areas 

within the Glenelg Phase 3 lands. The design of the Glenelg Phase 3 SWM Pond, captures peak flows 

from Catchment POST-7B as well as all additional areas that drain to Outlet #2, will be assessed under 

a separate cover for the Glenelg Phase 3 Development report.  

 

5.5 Stormwater Quality Control 

 

Since The Grand River is the ultimate receiver from the Subject Development, the development will 

incorporate measures to provide “enhanced protection” quality control (Stormwater Management 

Planning and Design Manual, Ministry of the Environment, 2003). Enhanced protection provides an 

80% long-term total suspended solids removal rate. 

 

Catchment POST-7A primarily consists of grass fields and an asphalt play area. Water from these 

areas flows overland through grassed sections before being captured by either the infiltration trench 

or the dry swales along the proposed soccer field. The stormwater from this catchment is considered 

"clean water" and does not require quality control. Nevertheless, the infiltration trench, dry swales, 

and grassed areas will still provide additional water quality treatment for the catchment. 

 

For Catchment POST-7B, quality control will be provided by the incorporation of extended detention 

into the SWM Pond design, which is designed under a separate cover. With an impervious percentage 
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of 58% over 2.02 ha of area and a runoff volume of 11.32 mm, Catchment POST-7B will contribute 

requirements of 229 m3 and 318 m3 of extended detention and permanent pool respectively to the 

SWM Pond. See Appendix D for contribution calculations. In addition to the SWM Pond, an infiltration 

trench has been designed along the southeast property line that will provide additional water quality 

treatment.  

 

5.6 Stormwater Management Facility Operating Characteristics 

 

A preliminary design for the storage tank has been completed using ADS StormTech Design Tool to 

demonstrate that the tank is adequately sized for stormwater management requirements. Preliminary 

operating profiles of the storage tank is presented in Table 3. 

 

Table 3: Storage Tank Operating Characteristics 

Component Elevation (m) Storage Provided (m3) Storage Required (m3) 

Bottom of Tank 521.21 - - 

Top of Tank 522.15 301 299 

 

As evident by Table 3, the storage tank SC-310 is sufficiently sized to provide the required stormwater 

management controls. Permits and other regulatory instruments such as an Environmental 

Compliance Approval (MECP) and Fill Permit (HCA/NEC) will be secured at the detailed design stage.  

 

The ADS StormTech Design Tool was used for the preliminary design of the underground stormwater 

management tanks, with details shown in Appendix E, as part of this application. However, alternative 

underground stormwater management tanks, including Cupolex, StormCon, Triton, etc., may be 

investigated during the detailed design process. 

 

5.7 Site Wide Water Balance 

 

Water balance calculations were conducted for the development to compare the annual infiltration 

volumes pre- and post-development. An infiltration trench is proposed in each of POST-7A and POST-

7B catchments to facilitate additional infiltration. See Drawing C103 for the locations of the proposed 

infiltration trenches. 

 

The infiltration trenches for Catchments POST-7A and POST-7B have been designed to store 65 m3 and 

42 m3 of stormwater respectively with a 24-hour drawdown time. Any volume exceeding the trench 

capacity in Catchment POST-7A will bypass directly into the storage tank, and any exceeding volume 

in Catchment POST-7B will bypass directly into the storm sewers leading to the SWM Pond. See 

calculations for the infiltration trenches in Appendix F. 

 

Table 4 outlines the site wide water balance summary, with detailed calculations located in Appendix 

G. 

 

Table 4: Site Wide Water Balance Summary 

Area (ha) 

Total Infiltration (m3/yr) 

Design Storm (mm) Pre-

Development 

Post-

Development 

Post-Development (with 

mitigation) 

3.31 10,437 5,953 8,322 22 
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6.0 Erosion & Sedimentation Controls During Construction  
 

Erosion and sediment controls will be implemented on-site prior to construction where required and 

as directed by the Developer and their site representative. See Drawing C106 for the Erosion & 

Sediment Control Plan. The following controls are to be implemented: 

 

• Stone Mud Mats 

o A mud mat will be installed to reduce the amount of mud tracking onto existing paved 

roadways during site servicing operations. 

 

• Silt Fencing 

o Silt fencing will be constructed in accordance with GRCA’s Typical Detail of 

Silt/Sediment Fence (BSD-23 Draft). It should be noted that additional silt fencing may 

be added based on field decisions by the Engineer and Developer prior to, during, 

and following earthworks operations. 

 

7.0 Conclusions & Recommendations 
 

The analysis presented above provides a comprehensive servicing and stormwater management 

assessment in support of the proposed elementary school Site Plan Application. 

 

• An underground stormwater management facility is proposed to meet the stormwater 

management quantity criteria which will outlet southeast to an existing wetland. 

• Water quality control to an ‘enhanced’ level of protection will be provided by Glenelg Phase 

3’s stormwater management pond. 

• A 200 mm diameter sanitary sewer connection for the Subject Development will be provided 

by connection to the Street C sanitary sewer within Glenelg Phase 3. The sanitary sewer system 

has adequate capacity for the Subject Development. 

• An 80 mm and a 150 mm diameter watermain will connect to the school’s mechanical room 

and will provide potable water and fire flow for the Subject Development. 

• Sediment and erosion controls as specified, will be effective in preventing and controlling 

sediment from migrating into nearby swales, ditches, and watercourses. 

 

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

the perspective of engineering servicing and stormwater management requirements. 

 

Respectfully submitted, 

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

 

 

 

 

Jusitn L’Abbe, P.Eng.  Amanda West, P.Eng. 

Project Manager Project Engineer 
 

/cb 

 
J:\2200\2243- +VG Architects\7223 - Southgate - BWDSB New School\Reports\2nd Sub SPA\2025.06.05_Servicing & Stormwater Management 

Implementation Report.docx 



Southgate – BWDSB New School  Servicing & Stormwater Management Implementation Report 

+VG Architects, The Ventin Group Ltd.   June 2025 

 

 

C.F. Crozier & Associates Inc.  

Project No. 2243-7223 

 

 

 

 

 

 

APPENDIX  A 
 

Sanitary Design Flow Calculations & Sanitary Sewer Design 

Sheet 
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APPENDIX  B 
 

Water Demand and Fire Flow Calculations 
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APPENDIX  C 
 

Storm Sewer Design Sheets 
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APPENDIX  D 
 

Hydrologic Model 
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APPENDIX  E 
 

Storage Tank Sizing 
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APPENDIX  F 
 

Infiltration Trench Sizing 
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APPENDIX  G 
 

Water Balance 
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