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1. Introduction 

GEI Consultants Canada Ltd. have been retained by Wrighthaven Homes Ltd. to complete the detailed 

stormwater management design for the proposed residential development involving properties 73 

Sideroad 19 and 79 Sideroad 19 in the Town of Fergus in the Township of Centre Wellington, Ontario 

(hereafter referred to as the “Site”). The site location is shown on Figure 1 and the Site Plan prepared by 

GSP Group is included as Figure 2. 

This Stormwater Management Design Report accompanies the Final Design Brief for 73/79 Sideroad 19 

(GEI Consultants Canada Ltd). 

1.1. Site Information 

The 1.12-hectare (ha) site is located at 73 and 79 Sideroad 19 in the Town of Fergus in the Township of 

Centre Wellington. The property is rectangular in shape, with approximately 57m of frontage along 

Sideroad 19 and a depth of approximately 190m. For the purposes of this report, Sideroad 19 is 

considered to have a north-south orientation. The Site is bordered by existing residential properties to 

the north, an existing wetland and residential properties to the east, existing residential properties to the 

south, and Sideroad 19 to the west. 

Topographic survey of the site was completed by Van Harten Surveying Inc., received on August 29, 

2022, and March 18, 2024. Topographic survey of the wetland area was also completed by Van Harten 

Surveying Inc., received on May 23, 2025. 

1.2. Report Objectives 

The objectives of this report are as follows: 

⚫ Document all existing reports and standards within the study area; 

⚫ Identify the Township of Centre Wellington (Fergus) stormwater criteria for the design of the 

stormwater management facilities; and, 

⚫ Detail and summarize the stormwater management design to document the existing and post-

development conditions. 
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2. Reference Information 

2.1. Reports and Standards 

The proposed stormwater management design is based on the following reports, standards, and 

information prepared by others: 

 

Site Background Reports and Historical Drawings: 

• Geotechnical Investigation, Proposed Residential Development, 79-87 Side Road 19, Township of 
Centre Wellington (Fergus), Ontario, Ref. No. G4670-22-12, April 2023, prepared by JLP Services 
Inc. 

• Reconstruction of Sideroad 19 – Plan and Profile Sta. 3+530 to Sta. 3+710, prepared by Triton 
Engineering Services Limited, April 2009. 

• Reconstruction of Victoria Crescent – Plan and Profile Sideroad 19 to Sta. 7+150, prepared by 
Triton Engineering Services Limited, June 2009. 

 

Reference Standards: 

• Development Manual, Centre Wellington, dated June 2024. 

• Stormwater Management Planning and Design Manual, Ministry of Environment, dated March 
2003. 

• Drainage Management Manual, Ministry of Transportation, dated October 1997. 

2.2. Soils 

Soil Conditions 

The soils for the Site are classified as follows: 

• The predominant soil type on the Site is a combination of sandy silt, sand and silt (JLP Services, 

2023). 

Infiltration Rates 

The infiltration rates for the soil are as follows: 

• The predominant soils near the proposed stormwater management facility (BH5) are silt and 

sand. The coefficient of permeability is estimated to be in the range of 1 x 10-5 cm/s to 1 x 10-6 

cm/s (JLP Services, 2023). 

 

Refer to Appendix A for the Geotechnical Investigation report by JLP Services Inc.  

Groundwater Levels 

The groundwater levels observed on Site are as follows: 

• Five monitoring wells were installed, resulting in a range of water levels between 414.64m to 

417.34m across the Site, based on readings up to May 2025. 

Groundwater elevations are shown in Figures 7a and 7b contained in the Hydrogeological Study Report 

for 73/79 Sideroad 19 (GEI Consultants Canada Ltd). 
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3. Stormwater Management Design 

3.1. Design Criteria 

The stormwater management criteria established by the Township of Centre Wellington (Fergus) are as 
follows: 
 

Conveyance Systems 

• Storm sewers for the Site shall be designed to convey the 5-year storm event. 

• Swales designed to convey the 100-year storm shall be considered significant by the Township 

and require an easement. 

• Connections of roof leaders to laterals is prohibited. 

• Foundation drains shall be directed to sump pumps and discharged to grade or a storm lateral. 

• The major overland flow route shall be designed to convey the 100-year storm event. Overland 

flow elevations should not come within 0.15m of the top of foundation grades. 
 

Quantity Control 

• The post-development condition peak flows to the wetland will be controlled to the existing 

condition rate for the 2-year to 100-year storm events. 

• The post-development condition peak flows from the Site will be controlled to the existing 

condition rate for the 2-year to 100-year storm events. 

 

Quality Control 

• The Site will provide Enhanced level of protection, 80% TSS removal. 

 

Modelling Criteria 

As per the Township of Centre Wellington development standards, hydrologic modelling is required to 
demonstrate the performance for the 2-year to 100-year design events. Based on the following criteria: 

• The Township of Centre Wellington (Fergus) mass rainfall data was used to model the 2-year to 

100-year design storm events as summarized in Table 3-1. 

• The 25mm depth rainfall event and Regional storm event (Hurricane Hazel) was also modelled. 

• The Horton infiltration method was used in the MIDUSS model with the parameters summarized 

in Table 3-2. 
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Table 3-1. Chicago Storm Parameters 

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

a 1581.250 695.047 1,459.072 2327.596 3701.648 5089.418 6,933.019 - 

b 13.000 6.387 13.690 19.500 25.500 30.000 34.699 - 

c 1.000 0.793 0.850 0.894 0.937 0.967 0.998 - 

R 0.400 0.375 0.375 0.375 0.375 0.375 0.375 - 

td (min) 240 180 180 180 180 180 180 2880 

Rainfall 

depth (mm) 
25.000 33.014 49.792 61.359 75.581 86.737 97.921 285.000 

Table 3-2. MIDUSS Horton Parameters 

Parameter Impervious Areas Pervious Areas 

Manning’s ‘n’ 0.013 0.300 

Maximum Infiltration (mm/hr) 0.0 125.0 

Minimum Infiltration (mm/hr) 0.0 5.0 

Lag Constant (hr) 0.00 0.25 

Depression Storage (mm) 1.5 5.0 

 

3.2. Design Approach 

The stormwater management approach is designed to follow a “treatment train”, which includes lot 
level, conveyance and end-of-pipe stormwater management practices, designed to filter and control 
runoff prior to discharging to the wetland. 

Lot Level Controls 
The stormwater management lot level controls designed for the Site includes the following measures: 

• Roof Drainage to Ground Surface 
o The lots have been designed to have split drainage with runoff conveyed to the rear yard and 

street. The runoff will be filtered through the grassed surfaces within and between the lots. 

• Rear Yard Swales 
o The rear yards of the lots have been designed to include grass swales, which will convey and 

filter runoff.  

Conveyance Controls 
The stormwater management conveyance controls designed for the Site includes the following 
measures: 

• Storm Sewer Network 
o The minor system (5-year storm event) will be captured by catch basins and conveyed via 

storm sewers, discharging to the proposed stormwater management facility. 

• Grassed Swales 
o Swales in the rear yards north of the site access road will convey runoff to the storm sewer 

network. 
o Swales in the rear yards south of the site access road will convey runoff to the existing wetland. 
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End-of-Pipe Controls 
The stormwater management end-of-pipe controls designed for the Site includes the following 
measures.  

• Oil-Grit Separator 

o The proposed oil-grit separator (EFO4 or approved equivalent) is located at the end of the site 
access road to provide pre-treatment of flows conveyed by the storm sewer network, which 
includes runoff from the site access road, prior to discharging to the proposed stormwater 
management facility. The oil-grit separator sizing report is included in Appendix B. 

• Stormwater Management Facility  
o The proposed stormwater management facility has been designed to function as a 

constructed wetland pond. From Table 3.2, Stormwater Management Planning and Design 

Manual, 2003, in order to provide Enhanced water quality treatment, a wetland facility 

requires 111.74 m3/ha of storage volume for a contributing drainage area that is 62% 

impervious. 40.00 m3/ha of the required storage volume is extended detention storage, 

while the remaining 71.74 m3/ha is permanent pool storage. 

o Based on the contributing drainage area of 0.84 hectares on the Site (Catchments 2000 and 

2001), 60.26 m3 of permanent pool storage is required. The stormwater management facility 

has been designed with a 0.25 m deep permanent pool, which provides 60.01 m3 of 

permanent pool storage and a sediment forebay which provides 34.94 m3 of permanent pool 

storage, for a total permanent pool storage of 94.95 m3. 

o Based on the contributing drainage area of 0.84 hectares on the Site (Catchments 2000 and 

2001), 33.60 m3 of extended detention storage is required. The stormwater management 

facility has been designed to provide approximately 599.93 m3 of extended detention 

storage. 

o Table 3-3 illustrates sediment loading to the forebay in the stormwater management facility 

as well as the subsequent cleanout frequency required to maintain this system. Note that 

this table does not account for the pre-treatment by the OGS unit, and so the cleanout 

frequency is very conservative. 

o Stormwater management facility design calculations are included in Appendix C. 

Table 3-3. Sediment Loading and Cleanout Frequency 

Catchment 
Area 

Percent 
Impervious 

Annual Sediment 
Loading 

TSS 
Removal 

Annual TSS 
Reduction 

Storage (1/3 
forebay volume) 

Cleanout 
Frequency 

0.84 ha 62% 2.30 m3 80% 1.84 m3 11.65 m3 ~ 6 years 

 

3.3. Existing Conditions 

Under existing conditions, the Site generally slopes from west to east, towards the existing wetland. 

For existing conditions analysis purposes, the Site was modeled as four (4) drainage catchments. The 

existing development condition drainage catchments are shown in Figure 3 and described below. The 

existing conditions MIDUSS hydrologic modeling is included in Appendix E. 
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Catchment 100 (3.45 hectares, 25% impervious) represents external drainage that enters the Site from 

the north. Runoff from Catchment 100 sheetflows overland to the wetland east of the property. 

 

Catchment 200 (0.99 hectares, 20% impervious) represents the majority of the Site, including the 

existing dwellings. Runoff from Catchment 200 sheetflows overland to the wetland east of the property. 

 

Catchment 300 (0.08 hectares, 0% impervious) represents the on-site portion of the wetland at the 

southeast corner of the property. Runoff from Catchment 300 sheetflows overland to the wetland east 

of the property. 

 

Catchment 400 (0.05 hectares, 60% impervious) represents the northwest portion of the Site, including 

the front yard and driveway of the existing dwelling to remain. Runoff from Catchment 400 sheetflows 

overland to the Sideroad 19 right-of-way west of the property. 

 

Note that Catchment 500, which represents the downstream catchment areas that contribute to the 

downstream stormwater infrastructure, has not been included in the existing conditions and allowable 

release rate analysis. This catchment has been included in further analysis of the wetland, which is found 

in Section 3.6. 

 

Table 3-4 summarizes the peak flow from each catchment and total peak flows under existing conditions. 

Table 3-4. Existing Condition Flow Rates 

Catchment 
25 mm 
(m3/s) 

2-Year 

(m3/s) 

5-Year 

(m3/s) 

10-Year 

(m3/s) 

25-Year 

(m3/s) 

50-Year 

(m3/s) 

100-Year 

(m3/s) 

Regional 
(m3/s) 

100 0.168 0.180 0.252 0.308 0.394 0.497 0.624 0.293 

200 0.040 0.042 0.078 0.130 0.197 0.247 0.296 0.087 

Flow to 
Wetland 

0.197 0.217 0.323 0.420 0.574 0.706 0.867 0.374 

300 0.000 0.001 0.006 0.010 0.016 0.021 0.025 0.006 

400 0.006 0.007 0.009 0.011 0.014 0.016 0.018 0.006 

Flow to 
SDR 19 

0.006 0.007 0.009 0.011 0.014 0.016 0.018 0.006 

Total Flow 
from Site 

0.201 0.221 0.333 0.437 0.600 0.735 0.898 0.384 

3.4. Allowable Release Rates 

Table 3-5 identifies the allowable release rates for post-development conditions, established as the 

existing condition peak flow rates, under all storm events. 
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Table 3-5. Allowable Release Rates 

Catchment 
25 mm 
(m3/s) 

2-Year 

(m3/s) 

5-Year 

(m3/s) 

10-Year 

(m3/s) 

25-Year 

(m3/s) 

50-Year 

(m3/s) 

100-Year 

(m3/s) 

Regional 
(m3/s) 

Allowable 
Flow to 
Wetland 

0.197 0.217 0.323 0.420 0.574 0.706 0.867 0.374 

Allowable 
Flow to 
SDR 19 

0.006 0.007 0.009 0.011 0.014 0.016 0.018 0.006 

Allowable 
Flow from 

Site 
0.201 0.221 0.333 0.437 0.600 0.735 0.898 0.384 

3.5. Post-Development Conditions 

Under post-development conditions, the Site generally slopes from west to east, towards the existing 

wetland, similar to existing conditions. 

For post-development analysis purposes, the Site was modeled as eight (8) drainage catchments. The 

post-development drainage catchments are shown in Figure 4 and described below. The post-

development MIDUSS hydrologic modeling is included in Appendix F.  

 

Catchment 1000 (3.45 hectares, 25% impervious) represents external drainage that enters the Site from 

the north. Minor runoff generated from Catchment 1000 is captured by a storm sewer system and 

conveyed via a storm sewer easement through the Site to the existing wetland east of the property. 

Major runoff which exceeds the capacity of the storm sewer will sheetflow overland to the proposed 

stormwater management facility, ultimately discharging to the wetland. The stormwater management 

facility has been designed with capacity for this major external runoff. 

 

Catchment 2000 (0.74 hectares, 70% impervious) represents the majority of the proposed road and 

development, including all units fronting onto the proposed site access road. Minor runoff from 

Catchment 2000 is captured via on-site storm sewers and conveyed to the proposed stormwater 

management facility. Major runoff which exceeds the capacity of the storm sewers will sheetflow 

overland to the proposed facility, ultimately discharging to the wetland. 

 

Catchment 2001 (0.10 hectares, 0% impervious) represents the proposed stormwater management 

facility at the east end of the Site. Runoff from Catchment 2001 will be attenuated by the proposed 

stormwater management facility, ultimately discharging to the wetland. 

 

Catchment 2002 (0.08 hectares, 0% impervious) represents the rear yards of units fronting onto the 

south side of the proposed site access road. Runoff from Catchment 2002 contains no impervious area 

and is considered clean so it will be collected by a rear yard swale to discharge uncontrolled to the 

wetland. 
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Catchment 3000 (0.11 hectares, 0% impervious) represents the on-site portion of the existing wetland 

at the southeast corner of the property. Runoff from Catchment 3000 sheetflows overland to the 

external wetland east of the property. 

 

Catchment 4000 (0.05 hectares, 60% impervious) represents the northwest portion of the Site, including 

the front yard and driveway of the existing dwelling to remain. Runoff from Catchment 4000 sheetflows 

overland to the Sideroad 19 right-of-way west of the property, same as existing conditions. 

 

Catchment 4001 (0.03 hectares, 30% impervious) represents the northeast portion of the Site, including 

the front yard and driveway of the proposed single-detached dwelling. Runoff from Catchment 4001 

sheetflows overland to the Sideroad 19 right-of-way west of the property. 

 

Catchment 4002 (0.01 hectares, 90% impervious) represents a very small portion of the proposed road. 

Runoff from Catchment 4002 sheetflows overland to the Sideroad 19 right-of-way west of the property.  

 

Note that Catchment 5000, which represents the downstream catchment areas that contribute to the 

downstream stormwater infrastructure, has not been included in the post-development conditions 

analysis. This catchment has been included in further analysis of the wetland, which is found in Section 

3.6. 

3.5.1. Routing 

Table 3-6 identifies the available detention capacity, detention capacity used and detention time for the 

proposed stormwater management facility under each design storm event. 

Table 3-6. Proposed Stormwater Management Facility - Stage/Storage/Discharge 

  Available Detention Capacity Actual Detention Capacity Used 
Detention 

Time 

(hrs)  

Peak 
Flow 

m³/s 

Storage 
Volume 

m³ 

Storage 
Elevation 

m 

Peak 
Flow 

m³/s 

Storage 
Volume 

m³ 

Storage 
Elevation 

m 

Top of Permanent 
Pool – 100mm 

Knockout 
-- -- 415.60 -- -- 415.60 -- 

25 mm Storm -- -- -- 0.009 90.70 415.84 8.0 

2-Year Storm -- -- -- 0.010 116.85 415.90 8.8 

Outlet Catch 
Basin Lip 

0.010 118.91 415.90 -- -- -- -- 

5-Year Storm -- -- -- 0.070 176.34 416.02 9.3 

10-Year Storm -- -- -- 0.096 320.34 416.27 9.3 

Overflow Weir 0.103 373.31 416.35 -- -- -- -- 

Regional Storm -- -- -- 0.197 410.99 416.41 55.3 

25-Year Storm -- -- -- 0.302 437.42 416.44 9.4 

50-Year Storm -- -- -- 0.457 467.32 416.48 9.5 

100-Year Storm -- -- -- 0.611 495.45 416.52 9.5 

Top of Pond 2.329 599.93 416.65 -- -- -- -- 
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Table 3-7 summarizes the peak flows under post-development conditions. 

Table 3-7. Post-Development Flows 

Catchment 
25 mm 
(m3/s) 

2-Year 

(m3/s) 

5-Year 

(m3/s) 

10-Year 

(m3/s) 

25-Year 

(m3/s) 

50-Year 

(m3/s) 

100-Year 

(m3/s) 

Regional 
(m3/s) 

1000 (Minor 
Uncontrolled) 

0.164 0.164 0.164 0.164 0.164 0.164 0.164 0.164 

1000 (Major), 
2000 & 2001 
(Controlled) 

0.009 0.010 0.070 0.096 0.302 0.457 0.611 0.197 

2002 
(Controlled) 

0.000 0.000 0.005 0.009 0.014 0.018 0.022 0.007 

Flow to 
Wetland 

0.172 0.172 0.235 0.266 0.474 0.635 0.792 0.368 

3000 0.000 0.001 0.008 0.014 0.022 0.028 0.034 0.009 

4000 0.006 0.007 0.009 0.011 0.014 0.016 0.018 0.006 

4001 0.002 0.002 0.004 0.005 0.008 0.009 0.011 0.003 

4002 0.002 0.002 0.003 0.003 0.003 0.004 0.004 0.001 

Flow to      
SDR 19 

0.010 0.011 0.015 0.018 0.024 0.028 0.032 0.010 

Flow from 
Site 

0.177 0.179 0.253 0.286 0.495 0.663 0.833 0.383 

A summary of the allowable and post-development peak flow rates for all design storm events is 

provided in Table 3-8. 

Table 3-8. Allowable and Post-Development Flow Comparison 

 
25 mm 
(m3/s) 

2-Year 

(m3/s) 

5-Year 

(m3/s) 

10-Year 

(m3/s) 

25-Year 

(m3/s) 

50-Year 

(m3/s) 

100-Year 

(m3/s) 

Regional 
(m3/s) 

Allowable Flow 
to Wetland 

0.197 0.217 0.323 0.420 0.574 0.706 0.867 0.374 

Post-
Development 

Flow to Wetland 

0.172 0.172 0.235 0.266 0.474 0.635 0.792 0.368 

Allowable Flow 
to SDR 19 

0.006 0.007 0.009 0.011 0.014 0.016 0.018 0.006 

Post-
Development 

Flow to SDR 19 

0.010 0.011 0.015 0.018 0.024 0.028 0.032 0.010 

Allowable Flow 
from Site 

0.201 0.221 0.333 0.437 0.600 0.735 0.898 0.384 

Post-
Development 
Flow from Site 

0.177 0.179 0.253 0.286 0.495 0.663 0.833 0.383 

Therefore, the allowable flows to the wetland and the total flows from the site have been met under 

post-development conditions. Flows to Sideroad 19 are slightly higher than the existing rates due to the 

proposed single-detached dwelling fronting onto the right-of-way. However, it is standard practice for 



Stormwater Management Design Report 
Proposed Residential Development 73/79 Sideroad 19 
Township of Centre Wellington (Fergus), Ontario 
August 5, 2025 

GEI Consultants Canada Ltd.   P a g e  | 10 

driveways and front yards to drain towards the right-of-way, and the slight increase in runoff to Sideroad 

19 can be considered negligible. 

3.5.2. Drainage Conveyance 

The following is a description of the post-development drainage conveyance within the Site: 
 

• External Drainage Conveyance: 
o The external drainage from north of the Site will be conveyed through a 450mm diameter 

storm pipe within a 3.0m to 5.0m wide easement located along the north and east limits of 
the Site, discharging to the existing wetland. Flows exceeding the capacity of the storm sewer  
will be conveyed via a swale to the on-site storm sewer network to the proposed stormwater 
management facility. Once this swale reaches capacity, drainage will sheetflow overland to 
the proposed stormwater management facility, ultimately discharging to the existing wetland. 

• Roadway Drainage Conveyance: 

o Conveyance will be through a combination of catch basins and storm sewers sized to the 5-
year design storm event, to the proposed stormwater management facility to outlet at the 
existing wetland. Runoff which exceeds the 5-year design storm event will sheetflow 
overland, either to the Sideroad 19 right-of-way or to the stormwater management facility.  

o Sewer design calculations are presented in the Final Design Brief for 73/79 Sideroad 19 (GEI 
Consultants Canada Ltd). 

 

• Rear Yard Conveyance: 

o Runoff from the rear yards north of the site access road will be conveyed by the storm sewer 

network described above. 

o Runoff from the rear yards south of the site access road will be conveyed by a swale that 

discharges directly to the existing wetland. 

3.6. Wetland Analysis 

The existing wetland located south of the Site was analyzed using hydrologic modelling to investigate the 

impact of the proposed development and stormwater management facility on the water level in the 

wetland and the peak flow rate from the wetland. 

Topographic survey of the wetland was completed by Van Harten Surveying Inc., dated May 23, 2025. 

The wetland generally slopes from north to south, from the Site to the back corner of Lot 1 on Figure 5. 

The extents of the wetland were flagged by Aboud & Associates Inc. and confirmed by the GRCA in 

November 2022 and May 2025. Once the wetland overtops, stormwater flows are conveyed overland 

towards a culvert that goes under the walkway between Burnett Court and Black Street. The capacity of 

the culvert causes stormwater drainage to back up into the low-lying area between the lots on Burnett 

Court and the lots on Black Street, and back into the wetland. In the event that the storage capacity of 

the low-lying area and the wetland area is exceeded, stormwater would overflow to the Black Street 

right-of-way. The culvert and overflow locations are shown on Figure 5. Wetland capacity calculations are 

included in Appendix D. 
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In addition to the catchments described in Sections 3.3 and 3.5, an additional catchment was modelled 

to represent the wetland area itself and external areas that drain to the wetland and are not a part of 

the proposed development or the catchments described previously. This catchment is described below 

and is shown in Figures 3 and 4. 

Catchment 500 & 5000 (4.30 hectares, 35% impervious) represent the wetland and external areas that 

drain to the wetland and low-lying area under existing and post-development conditions. 

 

MIDUSS was used to calculate the peak flow rates to and from the wetland under existing conditions and 

post-development conditions. The existing conditions modeling is included in Appendix E and the post-

development modeling is included in Appendix F.  

 

Table 3-9 provides a summary and comparison of the peak flows from the wetland / low-lying area and 

the water level in the wetland / low-lying area for each design storm event under existing conditions and 

post-development conditions. 

Table 3-9. Existing Wetland - Stage/Storage/Discharge 

  Existing Conditions Post-Development 

 
Peak Flow 

m³/s 

Storage 
Volume 

m³ 

Storage 
Elevation 

m 

Peak Flow 
m³/s 

Storage 
Volume 

m³ 

Storage 
Elevation 

m 

Bottom of Wetland / 
Low-Lying Area 

-- 0.00 414.59 -- 0.00 414.59 

Invert of Culvert -- 25.89 414.76 -- 25.89 414.76 

2-Year Storm 0.245 323.51 415.05 0.226 305.59 415.04 

5-Year Storm 0.356 588.95 415.19 0.346 582.22 415.19 

10-Year Storm 0.577 750.65 415.26 0.513 695.22 415.24 

25-Year Storm 0.787 1068.31 415.37 0.735 974.88 415.34 

50-Year Storm 0.924 1366.75 415.46 0.878 1264.99 415.43 

100-Year Storm 1.051 1737.40 415.55 1.014 1628.43 415.52 

Overflow -- 1,734.11 415.55 -- 1,734.11 415.55 

As shown in Table 3-9, the post-development peak flow rates from the wetland / low-lying area and the 

water levels (storage elevations) in the wetland / low-lying area are less than existing conditions. 

Therefore, there is no negative impact from this development on the downstream ponding. 
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4. Water Budget 

4.1. Existing Conditions 

The average annual precipitation for the area in which the Site is located is estimated to be about 945.9 

mm. This amount is based on precipitation data recorded at the Fergus Shand Dam meteorological 

station for the period from 1981 to 2010. 

 

It has been estimated that the potential annual evapotranspiration for this area is 586.3 mm for pervious 

surfaces. Therefore, 359.6 mm remains available for infiltration and runoff. For impervious surfaces 

within the development, the annual evapotranspiration is estimated to be 183 mm, resulting in 

approximately 762.9 mm available for runoff and infiltration.  

 

Under existing conditions, the Site is approximately 20% impervious overall. The existing annual average 

runoff volume towards the wetland is 2,278 m3 and the existing annual average runoff volume towards 

the Sideroad 19 right-of-way is 261 m3. The existing annual recharge volume for the site is 2,787 m3. 

Tables 4-1, 4-2 and 4-3 illustrate the monthly water balance under existing conditions. 

4.2. Post-Development Conditions 

Under post-development conditions, the Site is approximately 51% impervious overall.  

 

The increase in impervious area results in increased runoff and decreased recharge. Following the 

development of the Site, the average annual recharge volume will be 1,418 m³, the average annual 

runoff volume towards the wetland will be 4,683 m³, and the average annual runoff volume towards the 

Sideroad 19 right-of-way will be 426 m3. Tables 4-4, 4-5 and 4-6 illustrate the monthly water balance 

under post-development conditions. 

 

To mitigate the change in groundwater recharge anticipated under post-development conditions, a 

comprehensive review of the site layout and groundwater conditions was completed to investigate the 

feasibility of low-impact development features such as infiltration galleries and bioswales to enhance 

infiltration on the Site. Based on provincial and municipal design guidelines, a minimum vertical 

separation of 1.0m is required between groundwater level and the underside of infiltration systems. 

Furthermore, a minimum horizontal separation of 5.0m is required between building foundations and 

infiltration systems. 

 

Groundwater elevations are shown in Figures 7a and 7b contained in the Hydrogeological Study Report 

for 73/79 Sideroad 19 (GEI Consultants Canada Ltd). Finished ground elevations are shown in the Site 

Grading Plan submitted with this report. Both groundwater and ground elevations decrease across the 

Site in the easterly direction, from Sideroad 19 to the wetland. However, ground elevations decrease in 

greater magnitude, resulting in decreased vertical separation between groundwater and ground surface 

towards the eastern end of the Site. At the end of the proposed swale along the southern edge of the 

Site and the start of the wetland, groundwater is at ground level. As a result of the 1.0m separation 

requirement, infiltration facilities are not feasible in the eastern half of the Site. 
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Looking at the western half of the Site, there is more separation between groundwater and ground 

elevations. However, there is only one location where infiltration systems can be placed 5.0m away from 

building foundations, which is the front yard of the proposed single-detached dwelling. However, an 

infiltration system at this location would conflict with water and sanitary services for the dwelling. 

Furthermore, this infiltration system would not be significant as it would capture runoff from a relatively 

small area. 

 

Based on the information presented above, infiltration systems are not feasible on the Site. Furthermore, 

as detailed in the Hydrogeological Study Report for 73/79 Sideroad 19 (GEI Consultants Canada Ltd), it is 

expected that the decrease in recharge will not have a significant impact on overall municipal 

groundwater resources. 
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Table 4-1. Existing Conditions Water Balance Inputs 

 
Contributing Area (ha) Percent Impervious (%) Soil Type Vegetation Type Root Zone Depth (m) 

Soil Moisture Retention 
Capacity (mm) 

Runoff Factor 
Evapotranspiration Factor 
for Impervious Surfaces 

To Wetland 1.07 19 Fine sand Shallow-rooted crops 0.50 50 0.45 0.34 

To Right-of-Way 0.05 60 Fine sand Shallow-rooted crops 0.50 50 0.85 0.34 

Table 4-2. Existing Conditions Monthly Water Balance (To Wetland) 

Month 

Daily 

Average 

Temp. 

Monthly 

Heat 

Index 

Unadjusted Daily 

Potential 

Evapotranspiration 

Correction 

Factor 

Adjusted Potential 

Evapotranspiration 

Average 

Precipitation 
P-PE 

Accumulative 

Potential 

Water Loss 

Storage ∆S 

Actual 

Evapotrans-

piration 

Moisture 

Surplus 

Water 

Runoff 

Snow Melt 

Runoff 

Total 

Recharge & 

Runoff 

Actual 

Runoff 

Runoff 

Volume 

Recharge 

Volume 

  (°C)   (mm)   (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (m3) (m3) 

Jan -7.4 0.00 0.0 24.3 0.0 67.9 67.9 
 

186.5 0.0 0.0 0.0 12.7 0.0 12.7 5.7 62 74 

Feb -6.3 0.00 0.0 24.6 0.0 55.9 55.9 
 

242.4 0.0 0.0 0.0 6.3 0.0 6.3 2.9 31 37 

Mar -1.9 0.00 0.0 30.6 0.0 59.6 59.6 
 

302.0 0.0 0.0 0.0 3.2 0.0 3.2 1.4 15 18 

Apr 5.7 1.22 0.9 33.6 30.2 74.1 43.9 
 

50.0 0.0 26.5 47.6 23.8 25.2 49.0 22.2 238 286 

May 12.2 3.86 2.0 37.8 75.6 86.9 11.3 
 

50.0 0.0 66.4 20.5 22.2 226.8 249.0 113.0 1,209 1455 

Jun 17.5 6.66 2.9 38.4 111.4 83.8 -27.6 -27.6 28.0 -22.0 92.9 12.9 17.6 0.0 17.6 8.0 85 103 

Jul 20.0 8.16 3.4 38.7 131.6 89.2 -42.4 -69.9 11.0 -17.0 93.2 13.0 15.3 0.0 15.3 6.9 74 89 

Aug 19 7.55 3.2 36.0 115.2 96.6 -18.6 -88.5 8.0 -3.0 87.4 12.2 13.7 0.0 13.7 6.2 67 80 

Sep 14.9 5.22 2.5 31.2 78.0 93.1 15.1 
 

23.1 15.1 68.5 9.5 11.6 0.0 11.6 5.3 57 68 

Oct 8.3 2.15 1.3 28.5 37.1 77.2 40.2 
 

50.0 26.9 32.5 17.8 14.7 0.0 14.7 6.7 71 86 

Nov 2.1 0.27 0.3 24.3 7.3 93.0 85.7 
 

50.0 0.0 6.4 86.6 50.7 0.0 50.7 23.0 246 296 

Dec -3.9 0.00 0.0 23.1 0.0 68.6 68.6 
 

118.6 0.0 0.0 0.0 25.3 0.0 25.3 11.5 123 148 

Total 
 

35.09 
  

586.3 945.9 359.6 
   

473.8 220.1 217.0 252.0 469.0 212.9 2,278.1 2,739.9 

Table 4-3. Existing Conditions Monthly Water Balance (To Right-of-Way) 

Month 

Daily 

Average 

Temp. 

Monthly 

Heat 

Index 

Unadjusted Daily 

Potential 

Evapotranspiration 

Correction 

Factor 

Adjusted Potential 

Evapotranspiration 

Average 

Precipitation 
P-PE 

Accumulative 

Potential 

Water Loss 

Storage ∆S 

Actual 

Evapotrans-

piration 

Moisture 

Surplus 

Water 

Runoff 

Snow Melt 

Runoff 

Total 

Recharge & 

Runoff 

Actual 

Runoff 

Runoff 

Volume 

Recharge 

Volume 

  (°C)   (mm)   (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (m3) (m3) 

Jan -7.4 0.0 0.0 24.3 0.0 67.9 67.9  186.5 0.0 0.0 0.0 15.0 0.0 15.0 12.7 6 1 

Feb -6.3 0.0 0.0 24.6 0.0 55.9 55.9  242.4 0.0 0.0 0.0 7.5 0.0 7.5 6.4 3 1 

Mar -1.9 0.0 0.0 30.6 0.0 59.6 59.6  302.0 0.0 0.0 0.0 3.8 0.0 3.8 3.2 2 0 

Apr 5.7 1.2 0.9 33.6 30.2 74.1 43.9  50.0 0.0 18.2 55.9 27.9 25.2 53.1 45.1 23 4 

May 12.2 3.9 2.0 37.8 75.6 86.9 11.3  50.0 0.0 45.6 41.3 34.6 226.8 261.4 221.7 111 20 

Jun 17.5 6.7 2.9 38.4 111.4 83.8 -27.6 -27.6 28.0 -22.0 63.8 42.0 38.3 0.0 38.3 32.5 16 3 

Jul 20.0 8.2 3.4 38.7 131.6 89.2 -42.4 -69.9 11.0 -17.0 64.1 42.1 40.2 0.0 40.2 34.1 17 3 

Aug 19 7.6 3.2 36.0 115.2 96.6 -18.6 -88.5 8.0 -3.0 60.1 39.5 39.8 0.0 39.8 33.8 17 3 

Sep 14.9 5.2 2.5 31.2 78.0 93.1 15.1  23.1 15.1 47.1 30.9 35.4 0.0 35.4 30.0 15 3 

Oct 8.3 2.2 1.3 28.5 37.1 77.2 40.2  50.0 26.9 22.4 27.9 31.7 0.0 31.7 26.9 13 2 

Nov 2.1 0.3 0.3 24.3 7.3 93.0 85.7  50.0 0.0 4.4 88.6 60.1 0.0 60.1 51.0 25 5 

Dec -3.9 0.0 0.0 23.1 0.0 68.6 68.6  118.6 0.0 0.0 0.0 30.1 0.0 30.1 25.5 13 2 

Total  35.1   586.3 945.9 359.6    325.7 368.2 364.4 252.0 616.4 522.7 261.4 46.8 
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Table 4-4. Post-Development Conditions Water Balance Inputs 

 
Contributing Area (ha) Percent Impervious (%) Soil Type Vegetation Type Root Zone Depth (m) 

Soil Moisture Retention 
Capacity (mm) 

Runoff Factor 
Evapotranspiration Factor 
for Impervious Surfaces 

To Wetland 1.03 50 Fine sand Shallow-rooted crops 0.50 50 0.79 0.34 

To Right-of-Way 0.09 53 Fine sand Shallow-rooted crops 0.50 50 0.80 0.34 

Table 4-5. Post-Development Conditions Monthly Water Balance (To Wetland) 

Month 

Daily 

Average 

Temp. 

Monthly 

Heat 

Index 

Unadjusted Daily 

Potential 

Evapotranspiration 

Correction 

Factor 

Adjusted Potential 

Evapotranspiration 

Average 

Precipitation 
P-PE 

Accumulative 

Potential 

Water Loss 

Storage ∆S 

Actual 

Evapotrans-

piration 

Moisture 

Surplus 

Water 

Runoff 

Snow Melt 

Runoff 

Total 

Recharge & 

Runoff 

Actual 

Runoff 

Runoff 

Volume 

Recharge 

Volume 

  (°C)   (mm)   (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (m3) (m3) 

Jan -7.4 0.0 0.0 24.3 0.0 67.9 67.9  186.5 0.0 0.0 0.0 14.5 0.0 14.5 11.3 117 33 

Feb -6.3 0.0 0.0 24.6 0.0 55.9 55.9  242.4 0.0 0.0 0.0 7.2 0.0 7.2 5.7 58 16 

Mar -1.9 0.0 0.0 30.6 0.0 59.6 59.6  302.0 0.0 0.0 0.0 3.6 0.0 3.6 2.8 29 8 

Apr 5.7 1.2 0.9 33.6 30.2 74.1 43.9  50.0 0.0 20.2 53.9 27.0 25.2 52.2 40.7 420 117 

May 12.2 3.9 2.0 37.8 75.6 86.9 11.3  50.0 0.0 50.5 36.4 31.7 226.8 258.5 202.0 2,080 582 

Jun 17.5 6.7 2.9 38.4 111.4 83.8 -27.6 -27.6 28.0 -22.0 70.6 35.2 33.4 0.0 33.4 26.1 269 75 

Jul 20.0 8.2 3.4 38.7 131.6 89.2 -42.4 -69.9 11.0 -17.0 70.9 35.3 34.4 0.0 34.4 26.9 277 77 

Aug 19 7.6 3.2 36.0 115.2 96.6 -18.6 -88.5 8.0 -3.0 66.5 33.1 33.7 0.0 33.7 26.4 271 76 

Sep 14.9 5.2 2.5 31.2 78.0 93.1 15.1  23.1 15.1 52.1 25.9 29.8 0.0 29.8 23.3 240 67 

Oct 8.3 2.2 1.3 28.5 37.1 77.2 40.2  50.0 26.9 24.7 25.6 27.7 0.0 27.7 21.6 223 62 

Nov 2.1 0.3 0.3 24.3 7.3 93.0 85.7  50.0 0.0 4.9 88.1 57.9 0.0 57.9 45.2 466 130 

Dec -3.9 0.0 0.0 23.1 0.0 68.6 68.6  118.6 0.0 0.0 0.0 29.0 0.0 29.0 22.6 233 65 

Total  35.1   586.3 945.9 359.6    360.4 333.5 329.9 252.0 581.9 454.7 4,682.9 1,311.0 

Table 4-6. Post-Development Conditions Monthly Water Balance (To Right-of-Way) 

Month 

Daily 

Average 

Temp. 

Monthly 

Heat 

Index 

Unadjusted Daily 

Potential 

Evapotranspiration 

Correction 

Factor 

Adjusted Potential 

Evapotranspiration 

Average 

Precipitation 
P-PE 

Accumulative 

Potential 

Water Loss 

Storage ∆S 

Actual 

Evapotrans-

piration 

Moisture 

Surplus 

Water 

Runoff 

Snow Melt 

Runoff 

Total 

Recharge & 

Runoff 

Actual 

Runoff 

Runoff 

Volume 

Recharge 

Volume 

  (°C)   (mm)   (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (m3) (m3) 

Jan -7.4 0.0 0.0 24.3 0.0 67.9 67.9  186.5 0.0 0.0 0.0 14.7 0.0 14.7 11.7 11 3 

Feb -6.3 0.0 0.0 24.6 0.0 55.9 55.9  242.4 0.0 0.0 0.0 7.3 0.0 7.3 5.9 5 1 

Mar -1.9 0.0 0.0 30.6 0.0 59.6 59.6  302.0 0.0 0.0 0.0 3.7 0.0 3.7 2.9 3 1 

Apr 5.7 1.2 0.9 33.6 30.2 74.1 43.9  50.0 0.0 19.6 54.5 27.3 25.2 52.5 41.9 38 9 

May 12.2 3.9 2.0 37.8 75.6 86.9 11.3  50.0 0.0 48.9 38.0 32.6 226.8 259.4 207.4 187 47 

Jun 17.5 6.7 2.9 38.4 111.4 83.8 -27.6 -27.6 28.0 -22.0 68.5 37.3 35.0 0.0 35.0 27.9 25 6 

Jul 20.0 8.2 3.4 38.7 131.6 89.2 -42.4 -69.9 11.0 -17.0 68.8 37.4 36.2 0.0 36.2 28.9 26 7 

Aug 19 7.6 3.2 36.0 115.2 96.6 -18.6 -88.5 8.0 -3.0 64.5 35.1 35.7 0.0 35.7 28.5 26 6 

Sep 14.9 5.2 2.5 31.2 78.0 93.1 15.1  23.1 15.1 50.5 27.5 31.6 0.0 31.6 25.2 23 6 

Oct 8.3 2.2 1.3 28.5 37.1 77.2 40.2  50.0 26.9 24.0 26.3 28.9 0.0 28.9 23.1 21 5 

Nov 2.1 0.3 0.3 24.3 7.3 93.0 85.7  50.0 0.0 4.7 88.3 58.6 0.0 58.6 46.8 42 11 

Dec -3.9 0.0 0.0 23.1 0.0 68.6 68.6  118.6 0.0 0.0 0.0 29.3 0.0 29.3 23.4 21 5 

Total  35.1   586.3 945.9 359.6    349.5 344.4 340.7 252.0 592.7 473.8 426.4 107.0 
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5. Erosion and Sediment Control Plan 

Silt fence will be installed along the property boundary in all locations where runoff will discharge 

from the Site to adjacent lands. The silt fence will serve to minimize the opportunity for waterborne 

sediments to be washed onto the adjacent properties. 

 

Inspection and maintenance of all silt fencing will start after installation is complete. The silt fence 

will be inspected on a weekly basis during active construction or after a rainfall event of 13mm or 

greater. Maintenance will be carried out, within 48 hours, on any part of the silt fence found to need 

repair. 

 

Once catch basins have been installed, the grates will be wrapped in filter cloth. This will be 

maintained until all building and landscaping has been completed. 

 

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

topsoiled and hydroseeded as per OPSS 572. 

 

Once construction and landscaping have been substantially completed, the silt fence will be 

removed, any accumulated sediment will be removed, and the landscaping will be completed. 
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6. Maintenance Plan 

To ensure that the stormwater management system continues to function as designed and 

constructed, we recommend that the following inspections and maintenance activities be completed 

on an annual basis: 

 

1. Maintenance of storm sewers typically consists of cleaning out leaves, debris and accumulated 
sediment caught in sumps in catch basins and manholes and inspection and cleanout of inlets 
and outlets annually or as needed. 

2. The stormwater management facility should be inspected on an annual basis and include the 
following considerations: 

a. Is the pond level higher than normal permanent pool elevation > 48 hours after a storm? 
If yes, the outlet structure may be obstructed – check and remove anything obstructing 
flow out of the pond. 

b. Is the pond level lower than the normal permanent pool elevation (catch basin top of 
grate)? If yes, the inlet structure may be obstructed, check and remove anything 
obstructing the inlet structure or storm sewers upstream. 

c. Is the vegetation around the stormwater management facility unhealthy or dying? If yes, 
re-establishment of the upland vegetation is required. 

d. Is the pond all open water (no bulrushes or vegetation in the water)? Are there areas 
around the pond with easy access to open water where there should be vegetation? If 
yes, re-establishment of the wetland vegetation is required. 

e. Is there an oily sheen on the water near the inlet or outlet? Is the water frothy? Is there 
an unusual colouring to the water? If yes, this indicates the occurrence of an oil spill, 
cleanup spill to avoid transfer to the municipal drain. 

f. Check the sediment depth in the forebay. Is it higher than a third of the depth of the 
forebay? If yes, the forebay and potentially the permanent pool must be cleaned of 
sediment. 

 

The minimum cleanout frequency of sediment in the forebay, required to maintain the stormwater 

management facility, is 6 years as per the information provided in Table 3-3. 
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7. Conclusions 

In summary, the features of the stormwater management design for 73/79 Sideroad 19 are as 

follows: 

• An on-site stormwater management facility has been designed using Township of Centre 
Wellington (Fergus) stormwater management design criteria and hydrologic modelling in 
MIDUSS. 

• Quantity control has been provided by attenuating post-development peak flow rates to the 
wetland and from the Site during the 25 mm, 2-year, 5-year, 10-year, 25-year, 50-year, and 
100-year and Regional storm events to less than the rates under existing conditions. 

• Quality control has been provided by achieving Enhanced level of treatment (80% total 
suspended solids removal) via a “treatment train” design approach involving grassed areas, 
swales, an oil-grit separator (EFO4 or approved equivalent), settling within the forebay and 
permanent pool of the proposed stormwater management facility.  

• Erosion and sediment control will be provided via silt fence along the proposed 
development limits and filter cloth over catch basin grates. 

 

Based on the above works, we trust that this is the information required at this time to support 

approval of the proposed residential development 



Stormwater Management Design Report 
Proposed Residential Development 73/79 Sideroad 19 
Township of Centre Wellington (Fergus), Ontario 
August 5, 2025 

GEI Consultants Canada Ltd.    

Appendix A Geotechnical Investigation, JLP Services 
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Appendix B Oil-Grit Separator Sizing 
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Appendix C Stormwater Management Facility Design 
Calculations 
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Appendix D Wetland Capacity Calculations 
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Appendix E Existing Conditions Hydrologic Modelling 
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Appendix F Post-Development Hydrologic Modelling 


