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1. Introduction 

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

site servicing and 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 (shown on Figure 1, hereafter referred to as the “Site”). 

1.1. Site Information 

The 1.12-hectare (ha) property is located at 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. 

1.2. Report Objectives 

The objectives of this report are as follows: 

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

⚫ Summarize the proposed development conditions and the storm, sanitary and water servicing 

design; 

⚫ 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 site servicing and 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 Sideroad19 to Sta. 7+150, prepared by 
Triton Engineering Services Limited, June 2009. 

 

Reference Standards: 

• Development Manual, Centre Wellington, dated March 2018. 

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). 

Groundwater Levels 

The groundwater levels observed on Site are as follows: 

• Five monitoring wells were installed and observed in April 2023, resulting in a range of water 

levels between 415.9m to 417.1m across the Site (JLP Services, 2023). 

Infiltration Rates 

The infiltration rates have been reviewed and developed from the Geotechnical Investigation completed 

by JLP Services Inc. (dated April 2023), following results: 

• 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 report prepared by JLP Services Inc. 
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3. Proposed Development 

The proposed site development will contain the following elements: 

• Twelve (12) bungalow and eight (8) two-storey dwelling units with associated yards and 

driveways fronting onto the proposed site access road. 

• One (1) single-detached dwelling with associated yard and driveway fronting onto Sideroad 19. 

• An amenity area. 

• An urbanized (curb and gutter) site access road, including turnaround and parking areas. Road 

width is 6m, measured from edge of pavement. 

• Servicing and stormwater management infrastructure, including a stormwater management 

facility. 

3.1. Sanitary Servicing 

The existing site sanitary sewer servicing is as follows: 

• The existing dwelling is serviced by a sewage leaching bed located to the south of the dwelling. 

This existing septic system is to be removed. 

 
The proposed site sanitary servicing is as follows: 

• The extension of a new 200mm diameter sanitary sewer through the site from the existing 
200mm diameter municipal sanitary sewer on Sideroad 19. 

• Individual 100mm diameter sanitary service laterals to each unit. Services installed below 
groundwater to be furnished with clay cut-off collars or trench plugs at regular spacing. 

• Waterproof wrapping applied to all proposed sewer joints where the pipe invert is greater than 
0.3m below the seasonal high groundwater level. 

 
Conceptual sanitary sewer catchment areas are shown in Figure 4 and preliminary sanitary sewer design 
calculations are included in Appendix B. 

3.2. Water Servicing 

The existing site water servicing is as follows: 

• The existing dwelling is serviced by a private domestic water supply well located to the south of 

the dwelling. This existing well is to be used for groundwater level monitoring then 

decommissioned by a licensed well driller in accordance with Ontario Regulation 903. 

• An existing fire hydrant is located to the west of the site, within the western boulevard along 

Sideroad 19 municipal right-of-way. 

 
The proposed site water servicing is as follows: 

• The extension of a new watermain through the site from the existing 200mm diameter municipal 
watermain on Sideroad 19. 

• Individual 25mm diameter water services to each unit. 

• Two new fire hydrants located along the internal site access road. 
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3.3. Storm Servicing 

The existing site storm servicing is as follows: 

• All on-site runoff, except for the front yard and driveway of the existing dwelling to remain, 
sheetflows in the easterly direction to the rear of the property towards the wetland. Runoff from 
the front yard and driveway of the existing dwelling sheetflow in a westerly direction towards the 
Sideroad 19 right-of-way. 

• External drainage north of the Site flows through a 450mm diameter concrete pipe and ditch on-
site that outlets to the wetland. 

 
The proposed site storm servicing is as follows: 

• New storm sewer and catch basins designed to capture and convey runoff to the proposed 
stormwater management facility, ultimately discharging from the outlet to the wetland. 

• Lot swales designed to provide conveyance of runoff to the storm sewer system on-site or directly 
to the wetland. 

• Individual 100mm storm service laterals for sump pump discharge. Services installed below 
groundwater to be furnished with clay cut-off collars or trench plugs at regular spacing. 

• Waterproof wrapping applied to all proposed sewer joints where the pipe invert is greater than 
0.3m below the seasonal high groundwater level. 

 
Conceptual storm sewer catchment areas are shown in Figure 5 and preliminary storm sewer design 
calculations are included in Appendix C. 
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4. Stormwater Management Design 

4.1. Stormwater 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. 

• Roof leader runoff is considered clean and shall be infiltrated where possible. 

• 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, MIDUSS 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 full range 

of design storm events 

• The Chicago storm parameters and the total depth of rainfall for the 2-year up to the 100-year 

storm (Table 4-1) 

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

in Table 4-2 
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Table 4-1. Chicago Storm Parameters 

Parameter 2 Year 5 Year 100 Year 

a  = 695.047 1,459.072 6,933.019 

b  = 6.387 13.690 34.669 

c  = 0.793 0.850 0.998 

R  = 0.375 0.375 0.375 

td = 180 180 180 

Rainfall depth (mm) 33.014 49.792 97.935 

 

Table 4-2. 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 

 

4.2. Stormwater 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: 

• Road Storm Sewer Network 
o The minor system (5-year storm event) will be captured within the storm sewer piping within 

the street right-of-way.  
o The flows will be discharged 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 proposed storm 

sewer network and stormwater management facility 
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.  

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

From Table 3.2, Stormwater Management Planning and Design Manual, 2003, in order to 

provide Enhanced water quality treatment, a wetland facility requires 121.2 m3/ha of 

storage volume for a contributing drainage area that is 70% impervious. 40.0 m3/ha of the 

required storage volume is extended detention storage, while the remaining 81.2 m3/ha is 

permanent pool storage.  

o Based on a total contributing drainage area of 0.82 hectares (Catchments 2000 and 2001), 

66.6 m3 of permanent pool storage is required. The stormwater management facility has 

been designed with a 0.3 m deep permanent pool, which provides 80.0 m3 of permanent 

pool storage and a sediment forebay which provides 38.8 m3 of permanent pool storage, for 

a total permanent pool storage of 118.8 m3.  

o Based on a total contributing drainage area of 0.82 hectares (Catchments 2000 and 2001), 

32.8 m3 of extended detention storage is required. The stormwater management facility has 

been designed to provide approximately 562.5 m3 of extended detention storage. 

• Sediment Loading and Cleanout Frequency 

o Table 4-3 illustrates sediment loading to the sediment forebay in the stormwater 

management facility as well as the subsequent cleanout frequency required to maintain 

this system. 

Table 4-3. Sediment Loading and Cleanout Frequency 

Catchment 
Area 

Percent 
Impervious 

Annual Sediment 
Loading 

TSS 
Removal 

Annual TSS 
Reduction 

Storage (1/3 
volume) 

Cleanout 
Frequency 

0.82 ha 70% 2.81 m3 80% 2.25 m3 12.94 m3 ~ 5.5 years 

 

4.3. Existing Conditions 

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

existing development condition drainage catchments are shown in Figure 2 and described below. The 

existing conditions MIDUSS hydrologic modeling is included in Appendix D.  

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. 
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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. 

 

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

Table 4-4. Existing Condition Flow Rates 

 2-Year 5-Year 100-Year 

Catchment 100 0.180 m3/s 0.252 m3/s 0.624 m3/s 

Catchment 200 0.044 m3/s 0.091 m3/s 0.335 m3/s 

Catchment 300 0.001 m3/s 0.006 m3/s 0.026 m3/s 

Total to Wetland 0.215 m3/s 0.334 m3/s 0.888 m3/s 

Catchment 400 0.007 m3/s 0.009 m3/s 0.018 m3/s 

Total to Sideroad 19 0.007 m3/s 0.009 m3/s 0.018 m3/s 

Total from the Site 0.220 m3/s 0.342 m3/s 0.901 m3/s 

4.4. Allowable Release Rates 

Table 4-5 identifies the allowable release rates for post-development conditions established as the 

existing condition flow rates generated from the site during the 2, 5, and 100-year design storm events. 

Table 4-5. Allowable Release Rates 

 2-Year 5-Year 100-Year 

Allowable Release Rate 0.220 m3/s 0.342 m3/s 0.901 m3/s 

 

4.5. Post-Development Conditions 

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

post-development drainage catchments are shown in Figure 3 and described below. The post-

development MIDUSS hydrologic modeling is included in Appendix D.  

 

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

the north. Runoff generated during minor storm events from Catchment 1000 is captured via an on-site 

storm sewer easement and conveyed to the existing wetland east of the property. Runoff which exceeds 

the capacity of the storm sewer during major storm events will sheetflow overland to the proposed 

stormwater management facility, ultimately discharging to the wetland. The facility has been designed 

with capacity for this external runoff.  

 

Catchment 2000 (0.69 hectares, 80% impervious) represents the majority of the proposed road and 

development, including all units fronting onto the proposed site access road. Runoff generated during 

minor storm events from Catchment 2000 are captured via on-site storm sewers and conveyed to the 

proposed stormwater management facility. Runoff which exceeds the capacity of the storm sewers 
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during major storm events will sheetflow overland to the proposed facility, ultimately discharging to the 

wetland. 

 

Catchment 2001 (0.13 hectares, 15% impervious) represents the proposed stormwater management 

facility at the east end of the Site and access road for the facility. 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 is considered clean and will be 

collected by a rear yard swale, ultimately discharging to the wetland. 

 

Catchment 3000 (0.13 hectares, 0% impervious) represents the on-site portion of the wetland at the 

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

4.5.1. Routing 

MIDUSS was used to calculate the peak flow rate from the Site under post-development conditions. The 

post-development MIDUSS hydrologic modeling is included in Appendix D. 

Table 4-6 identifies the storage capacity available and the capacity used for the proposed stormwater 

management facility under each storm condition. 

Table 4-6. Proposed Stormwater Management Facility - Stage/Storage/Discharge 

  Available Capacity Actual Capacity Used 

 
Peak Flow 

m³/s 

Storage 
Volume 

m³ 

Storage 
Elevation 

m 

Peak Flow 
m³/s 

Storage 
Volume 

m³ 

Storage 
Elevation 

m 

Outlet Catch Basin Lip 0.014 336.3 416.00 -- -- -- 

2-Year -- -- -- 0.033 343.8 416.01 

Weir 0.099 457.5 416.20 -- -- -- 

5-Year -- -- -- 0.159 483.0 416.24 

100-Year -- -- -- 0.797 606.4 416.41 

Overflow 1.331 681.3 416.50 -- -- -- 
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Table 4-7 summarizes the flow from each catchment and total flows under post-development conditions. 

Table 4-7. Post Development Flows 

  2-Year 5-Year 100-Year 

Catchment 1000 (controlled) 0.180 m³/s 0.252 m³/s 0.624 m³/s 

Catchment 2000 (controlled) 0.117 m³/s 0.151 m³/s 0.256 m³/s 

Catchment 2001 (controlled) 0.004 m³/s 0.011 m³/s 0.044 m³/s 

Catchment 2002 (uncontrolled) 0.001 m³/s 0.005 m³/s 0.022 m³/s 

Catchment 3000 (uncontrolled) 0.001 m³/s 0.010 m³/s 0.040 m³/s 

Total Flow to Wetland 0.033 m³/s 0.159 m³/s 0.851 m³/s 

Catchment 4000 (uncontrolled) 0.007 m³/s 0.009 m³/s 0.018 m³/s 

Catchment 4001 (uncontrolled) 0.002 m³/s 0.004 m³/s 0.011 m³/s 

Catchment 4002 (uncontrolled) 0.002 m³/s 0.003 m³/s 0.004 m³/s 

Total Flow to Sideroad 19 0.011 m³/s 0.015 m³/s 0.032 m³/s 

Total Flow from the Site 0.034 m³/s 0.168 m³/s 0.869 m³/s 

A summary of the existing and post-development peak flow rates from the Site for the 2-year to 100-year 

design storm events is provided in Table 4-8. Post-development peak flows rates are lower than the 

allowable rates for all design storm events. 

Table 4-8. Peak Flow Comparison 

  2-Year 5-Year 100-Year 

Allowable Release Rate 0.220 m3/s 0.342 m3/s 0.901 m3/s 

Post-Development Flow 0.034 m³/s 0.168 m³/s 0.869 m³/s 

4.5.2. 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 wide easement located along the north and east limits of the Site, 
discharging to the existing wetland. Once this storm sewer reaches capacity, drainage will be 
conveyed via a swale to the on-site storm sewer network to the proposed stormwater 
management facility, ultimately discharging to the existing wetland. 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 sewer piping 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. 
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• 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. 
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5. Water Budget 

5.1. Existing Conditions 

The average annual precipitation for the area in which the Site is location 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 5-1, 5-2 and 5-3 illustrate the monthly water balance under existing conditions. 

5.2. Post-Development Conditions 

Under post-development conditions, the Site is approximately 52% 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 1,379 m³, the average annual 

runoff volume towards the wetland will be 4,798 m³, and the average annual runoff volume towards the 

Sideroad 19 right-of-way will be 426 m3. Tables 5-4, 5-5 and 5-6 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 Figure 7 contained in the Hydrogeological Study Report 

completed by GEI Consultants Canada Ltd. Finished ground elevations are shown in the conceptual 

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 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 by 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 5-1. 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 5-2. 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 5-3. 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 



Functional Servicing and Stormwater Management Report 
Proposed Residential Development 79 Sideroad 19 
Township of Centre Wellington (Fergus), Ontario 
October 2024 

GEI Consultants Canada Ltd.    P a g e  | 15 

Table 5-4. 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 1.07 52 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 5-5. 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 14.6 0.0 14.6 11.5 119 32 

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 5.8 59 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 2.9 30 8 

Apr 5.7 1.2 0.9 33.6 30.2 74.1 43.9  50.0 0.0 19.8 54.3 27.2 25.2 52.4 41.4 426 113 

May 12.2 3.9 2.0 37.8 75.6 86.9 11.3  50.0 0.0 49.4 37.5 32.3 226.8 259.1 204.8 2,110 559 

Jun 17.5 6.7 2.9 38.4 111.4 83.8 -27.6 -27.6 28.0 -22.0 69.2 36.6 34.5 0.0 34.5 27.3 281 74 

Jul 20.0 8.2 3.4 38.7 131.6 89.2 -42.4 -69.9 11.0 -17.0 69.4 36.8 35.6 0.0 35.6 28.2 290 77 

Aug 19 7.6 3.2 36.0 115.2 96.6 -18.6 -88.5 8.0 -3.0 65.1 34.5 35.1 0.0 35.1 27.7 285 76 

Sep 14.9 5.2 2.5 31.2 78.0 93.1 15.1  23.1 15.1 51.0 27.0 31.0 0.0 31.0 24.5 253 67 

Oct 8.3 2.2 1.3 28.5 37.1 77.2 40.2  50.0 26.9 24.2 26.1 28.6 0.0 28.6 22.6 232 62 

Nov 2.1 0.3 0.3 24.3 7.3 93.0 85.7  50.0 0.0 4.8 88.2 58.4 0.0 58.4 46.2 475 126 

Dec -3.9 0.0 0.0 23.1 0.0 68.6 68.6  118.6 0.0 0.0 0.0 29.2 0.0 29.2 23.1 238 63 

Total  35.1   586.3 945.9 359.6    352.9 341.0 337.3 252.0 589.3 465.9 4,798.3 1,271.9 

Table 5-6. 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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6. 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 water borne 

sediments to be washed on to the adjacent properties. 

 

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

topsoiled and hydroseeded as per OPSS 572. 

 

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. 

 

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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7. 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 
(originally 1.15 metres from bottom of forebay to catch basin top of grate elevation)? If yes, 
the forebay and potentially the permanent pool must be cleaned of sediment. 
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8. Site Lighting 

The approximate locaƟon of the site lighƟng (poles and fixtures) has been indicated on the preliminary 
drawings.  
 
The detailed site lighƟng / photometric plan will be provided at a later stage. The site lighƟng will be 
designed to ensure zero light trespass over the property line and compliance with Township standards. 
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9. Conclusions 

In summary, the 79 Sideroad 19 Functional Servicing and Stormwater Management Report includes the 

following: 

• The report background documented all existing reports and standards relevant to the  
79 Sideroad 19 development. 

• The Township of Centre Wellington (Fergus) criteria were provided and followed for the 
proposed design. 

• The water and sanitary servicing designs have been prepared for the proposed development: 

o A new sanitary sewer will be connected to the existing sanitary municipal sewer on 
Sideroad 19. 

o A new watermain and two fire hydrants will be connected to the existing municipal 
watermain on Sideroad 19. 

• The storm servicing and stormwater management designs have been prepared for the proposed 
development: 

o A storm sewer network has been designed to provide conveyance of runoff to the 
proposed stormwater management facility, ultimately discharging to the existing 
wetland. 

o Local swales have been designed to convey runoff within the rear yards to the storm 
sewer network, ultimately discharging to the existing wetland. 

o The stormwater management facility has been designed to provide Enhanced water 
quality treatment, including the required permanent pool storage and extended 
detention storage volumes. 

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

of the proposed residential development. 
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Figures 

Figure 1. Location Plan 

Figure 2. Existing Conditions Drainage Areas 

Figure 3. Post-Development Drainage Areas 

Figure 4. Conceptual Sanitary Sewer Catchment Areas 

Figure 5. Conceptual Storm Sewer Catchment Areas 
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Functional Servicing and Stormwater Management Report 
Proposed Residential Development 79 Sideroad 19 
Township of Centre Wellington (Fergus), Ontario 
August 2024 

GEI Consultants Canada Ltd.    

Appendix A Geotechnical Investigation, JLP Services 
Inc., April 18, 2023 































































Functional Servicing and Stormwater Management Report 
Proposed Residential Development 79 Sideroad 19 
Township of Centre Wellington (Fergus), Ontario 
August 2024 

GEI Consultants Canada Ltd.    

Appendix B Preliminary Sanitary Sewer Design Sheet 

 



  q = average daily per capita flow (350 L/cap.d) M = 1 +  14        where P is population in 1000's
  I = unit of peak extraneous flow (0.15 L/ha/s)              4 + (P)1/2

  A = Tributary area in gross hectares Q(p) = PqM   (L/s)
  M = Peaking factor 86.4
  Q(p) = peak population flow (L/s) Q(i) = IA
  Q(i) = peak extraneous flow (L/s) Q(d) = Q(p) + Q(i) (L/s)

  Q(d) = peak design flow

Designed By: BL Checked By:

To Pipe Size 
(mm)

Type of 
Pipe Grade %

Capacity 
(m3/s)

Full Flow 
Velocity 

(m/s)

Actual 
velocity at 

Q(d)

Side Road 19 Ex. Sanitary 70 70 0.67 0.67 4.283 1.21 0.101 0.0013 200 0.013 0.50 0.023 0.738 0.384Catchment 1

PRELIMINARY SANITARY SEWER DESIGN
TOWN OF CENTRE WELLINGTON (FERGUS)

079 Side Road 19 - Residential Development

Location

Individual 
Population

Cumulative 
Population

Cumulative 
Area

Peaking 
Factor (M)From

August 14, 2024

Individual 
Area (ha)

Peak Design 
Flow Q(d) 

(m3/s)

Pop. Flow 
Q(p) (L/s)

Peak 
Extraneous 

Flow Q(i) (L/s)

Printed : 8/14/2024 5:15 PM GM BluePlan Engineering Limited Page 1 of 1



Functional Servicing and Stormwater Management Report 
Proposed Residential Development 79 Sideroad 19 
Township of Centre Wellington (Fergus), Ontario 
August 2024 

GEI Consultants Canada Ltd.    

Appendix C Preliminary Storm Sewer Design Sheet 



Fergus Shand Dam IDF Curves
A = 1459.072
B = 13.69
C= 0.85
Intensity = A / (t + B)C

Q = CiA (m3/s)

Designed By: BL Checked By:

Location

Catchment 
Area Length (m) Pipe Size 

(mm) Type of Pipe Grade %
Capacity 

(m3/s)

Full Flow 
Velocity 

(m/s)

Time of 
Flow (min.)

1 0.16 0.45 0.07 0.07 10.00 99.01 0.020 63.0 300 0.013 0.50 0.07 0.97 1.09

2 0.45 0.45 0.20 0.27 11.09 95.31 0.073 75.0 375 0.013 0.50 0.12 1.12 1.11

3 0.09 0.45 0.04 0.04 10.00 99.01 0.011 9.0 300 0.013 0.50 0.07 0.97 0.16

N/A 0.00 0.45 0.00 0.32 12.20 91.82 0.080 9.0 375 0.013 0.50 0.12 1.12 0.13

Time of 
Conc.    
(min.)

5 Year Design

TOWNSHIP OF CENTRE WELLINGTON (FERGUS)

079 Side Road 19 - Residential Development

PRELIMINARY STORM SEWER DESIGN

Runoff 
Coefficient A x C Cumulative 

A x C

August 15, 2024

Flow     
(m3/s)

Area (ha) Intensity 
(mm/hr)

Proposed Sewer

8/15/202411:28 AM GM BluePlan Engineering Limited Page 1 of 1
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Appendix D MIDUSS Hydrologic Modelling 



"                MIDUSS Output ----------------------------------------------->"
"                MIDUSS version                          Version 2.25  rev. 473"
"                MIDUSS created                       Sunday, February 07, 2010"
"           10   Units used:                                          ie METRIC"
"                Job folder:                                W:\Guelph\122-2022\"
"                122025 079 Sideroad 19 Fergus\5 Work in Progress\Design 
Calcs\2024-04-11 SWM Pond"
"                Output filename:                            122025 Pre 2yr.out"
"                Licensee name:                                            gmbp"
"                Company                                                       "
"                Date & Time last used:                4/15/2024 at 11:56:22 AM"
" 31          TIME PARAMETERS"
"        5.000   Time Step"
"      180.000   Max. Storm length"
"     1500.000   Max. Hydrograph"
" 32          STORM Chicago storm"
"            1   Chicago storm"
"      695.050   Coefficient A"
"        6.387   Constant B"
"        0.793   Exponent C"
"        0.375   Fraction R"
"      180.000   Duration"
"        1.000   Time step multiplier"
"             Maximum intensity            99.625    mm/hr"
"             Total depth                  33.014    mm"
"            6   002hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 100"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          100   EXTERNAL"
"       25.000   % Impervious"
"        3.450   Total Area"
"      150.000   Flow length"
"        2.000   Overland Slope"
"        2.588   Pervious Area"
"      150.000   Pervious length"
"        2.000   Pervious slope"
"        0.863   Impervious Area"
"      150.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"
"                     0.180     0.000     0.000     0.000 c.m/sec"
"             Catchment 100          Pervious   Impervious Total Area "
"             Surface Area           2.588      0.863      3.450      hectare"
"             Time of concentration  72.493     5.835      11.857     minutes"
"             Time to Centroid       128.681    91.788     95.121     minutes"
"             Rainfall depth         33.014     33.014     33.014     mm"
"             Rainfall volume        854.24     284.75     1138.98    c.m"
"             Rainfall losses        31.976     1.664      24.398     mm"
"             Runoff depth           1.038      31.350     8.616      mm"
"             Runoff volume          26.85      270.39     297.25     c.m"
"             Runoff coefficient     0.031      0.950      0.261      "
"             Maximum flow           0.007      0.179      0.180      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.180     0.180     0.000     0.000"
" 33          CATCHMENT 200"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          200   SITE"
"       20.000   % Impervious"
"        0.990   Total Area"
"       20.000   Flow length"
"        2.000   Overland Slope"
"        0.792   Pervious Area"
"       20.000   Pervious length"
"        2.000   Pervious slope"
"        0.198   Impervious Area"
"       20.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.044     0.180     0.000     0.000 c.m/sec"
"             Catchment 200          Pervious   Impervious Total Area "
"             Surface Area           0.792      0.198      0.990      hectare"
"             Time of concentration  21.640     1.742      4.086      minutes"
"             Time to Centroid       91.393     85.614     86.295     minutes"
"             Rainfall depth         33.014     33.014     33.014     mm"
"             Rainfall volume        261.47     65.37      326.84     c.m"
"             Rainfall losses        31.977     1.962      25.974     mm"
"             Runoff depth           1.037      31.052     7.040      mm"



"             Runoff volume          8.21       61.48      69.69      c.m"
"             Runoff coefficient     0.031      0.941      0.213      "
"             Maximum flow           0.006      0.044      0.044      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.044     0.215     0.000     0.000"
" 33          CATCHMENT 300"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          300   SITE WETLAND"
"        0.000   % Impervious"
"        0.080   Total Area"
"       25.000   Flow length"
"        2.000   Overland Slope"
"        0.080   Pervious Area"
"       25.000   Pervious length"
"        2.000   Pervious slope"
"        0.000   Impervious Area"
"       25.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.001     0.215     0.000     0.000 c.m/sec"
"             Catchment 300          Pervious   Impervious Total Area "
"             Surface Area           0.080      0.000      0.080      hectare"
"             Time of concentration  24.740     1.991      24.740     minutes"
"             Time to Centroid       93.722     86.074     93.722     minutes"
"             Rainfall depth         33.014     33.014     33.014     mm"
"             Rainfall volume        26.41      0.00       26.41      c.m"
"             Rainfall losses        31.977     1.935      31.977     mm"
"             Runoff depth           1.037      31.079     1.037      mm"
"             Runoff volume          0.83       0.00       0.83       c.m"
"             Runoff coefficient     0.031      0.000      0.031      "
"             Maximum flow           0.001      0.000      0.001      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.001     0.215     0.000     0.000"
" 33          CATCHMENT 400"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"



"          400   SITE FRONT"
"       60.000   % Impervious"
"        0.050   Total Area"
"       10.000   Flow length"
"        2.000   Overland Slope"
"        0.020   Pervious Area"
"       10.000   Pervious length"
"        2.000   Pervious slope"
"        0.030   Impervious Area"
"       10.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.007     0.215     0.000     0.000 c.m/sec"
"             Catchment 400          Pervious   Impervious Total Area "
"             Surface Area           0.020      0.030      0.050      hectare"
"             Time of concentration  14.277     1.149      1.439      minutes"
"             Time to Centroid       86.060     84.800     84.828     minutes"
"             Rainfall depth         33.014     33.014     33.014     mm"
"             Rainfall volume        6.60       9.90       16.51      c.m"
"             Rainfall losses        31.976     2.325      14.185     mm"
"             Runoff depth           1.038      30.689     18.829     mm"
"             Runoff volume          0.21       9.21       9.41       c.m"
"             Runoff coefficient     0.031      0.930      0.570      "
"             Maximum flow           0.000      0.007      0.007      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.007     0.220     0.000     0.000"
" 38          START/RE-START TOTALS 400"
"            3   Runoff Totals on EXIT"
"             Total Catchment area                       4.570    hectare"
"             Total Impervious area                      1.091    hectare"
"             Total % impervious                        23.862"
" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"
"                MIDUSS version                          Version 2.25  rev. 473"
"                MIDUSS created                       Sunday, February 07, 2010"
"           10   Units used:                                          ie METRIC"
"                Job folder:                                W:\Guelph\122-2022\"
"                122025 079 Sideroad 19 Fergus\5 Work in Progress\Design 
Calcs\2024-04-11 SWM Pond"
"                Output filename:                            122025 Pre 5yr.out"
"                Licensee name:                                            gmbp"
"                Company                                                       "
"                Date & Time last used:                4/15/2024 at 11:59:02 AM"
" 31          TIME PARAMETERS"
"        5.000   Time Step"
"      180.000   Max. Storm length"
"     1500.000   Max. Hydrograph"
" 32          STORM Chicago storm"
"            1   Chicago storm"
"     1459.072   Coefficient A"
"       13.690   Constant B"
"        0.850   Exponent C"
"        0.375   Fraction R"
"      180.000   Duration"
"        1.000   Time step multiplier"
"             Maximum intensity           119.775    mm/hr"
"             Total depth                  49.792    mm"
"            6   005hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 100"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          100   EXTERNAL"
"       25.000   % Impervious"
"        3.450   Total Area"
"      150.000   Flow length"
"        2.000   Overland Slope"
"        2.588   Pervious Area"
"      150.000   Pervious length"
"        2.000   Pervious slope"
"        0.863   Impervious Area"
"      150.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"
"                     0.252     0.000     0.000     0.000 c.m/sec"
"             Catchment 100          Pervious   Impervious Total Area "
"             Surface Area           2.588      0.863      3.450      hectare"
"             Time of concentration  42.120     5.421      20.225     minutes"
"             Time to Centroid       115.206    89.951     100.139    minutes"
"             Rainfall depth         49.792     49.792     49.792     mm"
"             Rainfall volume        1288.36    429.45     1717.81    c.m"
"             Rainfall losses        38.982     1.829      29.694     mm"
"             Runoff depth           10.810     47.963     20.098     mm"
"             Runoff volume          279.70     413.68     693.38     c.m"
"             Runoff coefficient     0.217      0.963      0.404      "
"             Maximum flow           0.093      0.238      0.252      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.252     0.252     0.000     0.000"
" 33          CATCHMENT 200"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          200   SITE"
"       20.000   % Impervious"
"        0.990   Total Area"
"       20.000   Flow length"
"        2.000   Overland Slope"
"        0.792   Pervious Area"
"       20.000   Pervious length"
"        2.000   Pervious slope"
"        0.198   Impervious Area"
"       20.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.091     0.252     0.000     0.000 c.m/sec"
"             Catchment 200          Pervious   Impervious Total Area "
"             Surface Area           0.792      0.198      0.990      hectare"
"             Time of concentration  12.573     1.618      6.819      minutes"
"             Time to Centroid       88.068     84.552     86.221     minutes"
"             Rainfall depth         49.792     49.792     49.792     mm"
"             Rainfall volume        394.35     98.59      492.94     c.m"
"             Rainfall losses        39.035     2.185      31.665     mm"
"             Runoff depth           10.757     47.607     18.127     mm"



"             Runoff volume          85.19      94.26      179.45     c.m"
"             Runoff coefficient     0.216      0.956      0.364      "
"             Maximum flow           0.063      0.056      0.091      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.091     0.331     0.000     0.000"
" 33          CATCHMENT 300"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          300   SITE WETLAND"
"        0.000   % Impervious"
"        0.080   Total Area"
"       25.000   Flow length"
"        2.000   Overland Slope"
"        0.080   Pervious Area"
"       25.000   Pervious length"
"        2.000   Pervious slope"
"        0.000   Impervious Area"
"       25.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.006     0.331     0.000     0.000 c.m/sec"
"             Catchment 300          Pervious   Impervious Total Area "
"             Surface Area           0.080      0.000      0.080      hectare"
"             Time of concentration  14.375     1.850      14.375     minutes"
"             Time to Centroid       89.770     84.851     89.770     minutes"
"             Rainfall depth         49.792     49.792     49.792     mm"
"             Rainfall volume        39.83      0.00       39.83      c.m"
"             Rainfall losses        38.999     2.189      38.999     mm"
"             Runoff depth           10.793     47.602     10.793     mm"
"             Runoff volume          8.63       0.00       8.63       c.m"
"             Runoff coefficient     0.217      0.000      0.217      "
"             Maximum flow           0.006      0.000      0.006      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.006     0.334     0.000     0.000"
" 33          CATCHMENT 400"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"



"          400   SITE FRONT"
"       60.000   % Impervious"
"        0.050   Total Area"
"       10.000   Flow length"
"        2.000   Overland Slope"
"        0.020   Pervious Area"
"       10.000   Pervious length"
"        2.000   Pervious slope"
"        0.030   Impervious Area"
"       10.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.009     0.334     0.000     0.000 c.m/sec"
"             Catchment 400          Pervious   Impervious Total Area "
"             Surface Area           0.020      0.030      0.050      hectare"
"             Time of concentration  8.295      1.068      2.029      minutes"
"             Time to Centroid       84.311     83.761     83.834     minutes"
"             Rainfall depth         49.792     49.792     49.792     mm"
"             Rainfall volume        9.96       14.94      24.90      c.m"
"             Rainfall losses        38.990     2.855      17.309     mm"
"             Runoff depth           10.802     46.936     32.483     mm"
"             Runoff volume          2.16       14.08      16.24      c.m"
"             Runoff coefficient     0.217      0.943      0.652      "
"             Maximum flow           0.002      0.009      0.009      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.009     0.342     0.000     0.000"
" 38          START/RE-START TOTALS 400"
"            3   Runoff Totals on EXIT"
"             Total Catchment area                       4.570    hectare"
"             Total Impervious area                      1.091    hectare"
"             Total % impervious                        23.862"
" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"
"                MIDUSS version                          Version 2.25  rev. 473"
"                MIDUSS created                       Sunday, February 07, 2010"
"           10   Units used:                                          ie METRIC"
"                Job folder:                      B:\Working\WRIGHTHAVEN HOMES\"
"                2401073 - 122025 079 Sideroad 19 Fergus\5 Work in Progress\Design 
Calcs\2024-06-06 SWM Pond"
"                Output filename:                          122025 Pre 100yr.out"
"                Licensee name:                                            gmbp"
"                Company                                                       "
"                Date & Time last used:                 6/21/2024 at 9:33:27 AM"
" 31          TIME PARAMETERS"
"        5.000   Time Step"
"      180.000   Max. Storm length"
"     1500.000   Max. Hydrograph"
" 32          STORM Chicago storm"
"            1   Chicago storm"
"     6933.019   Coefficient A"
"       34.669   Constant B"
"        0.998   Exponent C"
"        0.375   Fraction R"
"      180.000   Duration"
"        1.000   Time step multiplier"
"             Maximum intensity           174.792    mm/hr"
"             Total depth                  97.935    mm"
"            6   100hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 100"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          100   EXTERNAL"
"       25.000   % Impervious"
"        3.450   Total Area"
"      150.000   Flow length"
"        2.000   Overland Slope"
"        2.588   Pervious Area"
"      150.000   Pervious length"
"        2.000   Pervious slope"
"        0.863   Impervious Area"
"      150.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"
"                     0.624     0.000     0.000     0.000 c.m/sec"
"             Catchment 100          Pervious   Impervious Total Area "
"             Surface Area           2.588      0.863      3.450      hectare"
"             Time of concentration  26.519     4.660      18.100     minutes"
"             Time to Centroid       108.723    87.693     100.623    minutes"
"             Rainfall depth         97.935     97.935     97.935     mm"
"             Rainfall volume        2534.07    844.69     3378.76    c.m"
"             Rainfall losses        47.001     2.217      35.805     mm"
"             Runoff depth           50.934     95.718     62.130     mm"
"             Runoff volume          1317.91    825.57     2143.47    c.m"
"             Runoff coefficient     0.520      0.977      0.634      "
"             Maximum flow           0.468      0.372      0.624      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.624     0.624     0.000     0.000"
" 33          CATCHMENT 200"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          200   SITE"
"       20.000   % Impervious"
"        0.990   Total Area"
"       20.000   Flow length"
"        2.000   Overland Slope"
"        0.792   Pervious Area"
"       20.000   Pervious length"
"        2.000   Pervious slope"
"        0.198   Impervious Area"
"       20.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.335     0.624     0.000     0.000 c.m/sec"
"             Catchment 200          Pervious   Impervious Total Area "
"             Surface Area           0.792      0.198      0.990      hectare"
"             Time of concentration  7.916      1.391      5.838      minutes"
"             Time to Centroid       88.951     83.432     87.193     minutes"
"             Rainfall depth         97.935     97.935     97.935     mm"
"             Rainfall volume        775.65     193.91     969.56     c.m"
"             Rainfall losses        47.138     2.969      38.305     mm"
"             Runoff depth           50.796     94.966     59.630     mm"



"             Runoff volume          402.31     188.03     590.34     c.m"
"             Runoff coefficient     0.519      0.970      0.609      "
"             Maximum flow           0.259      0.087      0.335      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.335     0.863     0.000     0.000"
" 33          CATCHMENT 300"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          300   SITE WETLAND"
"        0.000   % Impervious"
"        0.080   Total Area"
"       25.000   Flow length"
"        2.000   Overland Slope"
"        0.080   Pervious Area"
"       25.000   Pervious length"
"        2.000   Pervious slope"
"        0.000   Impervious Area"
"       25.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.025     0.863     0.000     0.000 c.m/sec"
"             Catchment 300          Pervious   Impervious Total Area "
"             Surface Area           0.080      0.000      0.080      hectare"
"             Time of concentration  9.050      1.590      9.050      minutes"
"             Time to Centroid       90.079     83.653     90.079     minutes"
"             Rainfall depth         97.935     97.935     97.935     mm"
"             Rainfall volume        78.35      0.00       78.35      c.m"
"             Rainfall losses        47.259     2.758      47.259     mm"
"             Runoff depth           50.676     95.177     50.676     mm"
"             Runoff volume          40.54      0.00       40.54      c.m"
"             Runoff coefficient     0.517      0.000      0.517      "
"             Maximum flow           0.025      0.000      0.025      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.025     0.888     0.000     0.000"
" 33          CATCHMENT 400"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"



"          400   SITE FRONT"
"       60.000   % Impervious"
"        0.050   Total Area"
"       10.000   Flow length"
"        2.000   Overland Slope"
"        0.020   Pervious Area"
"       10.000   Pervious length"
"        2.000   Pervious slope"
"        0.030   Impervious Area"
"       10.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.018     0.888     0.000     0.000 c.m/sec"
"             Catchment 400          Pervious   Impervious Total Area "
"             Surface Area           0.020      0.030      0.050      hectare"
"             Time of concentration  5.223      0.918      2.065      minutes"
"             Time to Centroid       86.094     82.955     83.791     minutes"
"             Rainfall depth         97.935     97.935     97.935     mm"
"             Rainfall volume        19.59      29.38      48.97      c.m"
"             Rainfall losses        47.395     5.151      22.049     mm"
"             Runoff depth           50.540     92.784     75.886     mm"
"             Runoff volume          10.11      27.84      37.94      c.m"
"             Runoff coefficient     0.516      0.947      0.775      "
"             Maximum flow           0.007      0.013      0.018      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.018     0.901     0.000     0.000"
" 38          START/RE-START TOTALS 400"
"            3   Runoff Totals on EXIT"
"             Total Catchment area                       4.570    hectare"
"             Total Impervious area                      1.091    hectare"
"             Total % impervious                        23.862"
" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"
"                MIDUSS version                          Version 2.25  rev. 473"
"                MIDUSS created                       Sunday, February 07, 2010"
"           10   Units used:                                          ie METRIC"
"                Job folder:                      B:\Working\WRIGHTHAVEN HOMES\"
"                2401073 - 122025 079 Sideroad 19 Fergus\5 Work in Progress\Design 
Calcs\2024-08-20 SWM Pond"
"                Output filename:                           122025 Post 2yr.out"
"                Licensee name:                                            gmbp"
"                Company                                                       "
"                Date & Time last used:                 8/21/2024 at 9:21:58 AM"
" 31          TIME PARAMETERS"
"        5.000   Time Step"
"      180.000   Max. Storm length"
"     1500.000   Max. Hydrograph"
" 32          STORM Chicago storm"
"            1   Chicago storm"
"      695.050   Coefficient A"
"        6.387   Constant B"
"        0.793   Exponent C"
"        0.375   Fraction R"
"      180.000   Duration"
"        1.000   Time step multiplier"
"             Maximum intensity            99.625    mm/hr"
"             Total depth                  33.014    mm"
"            6   002hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 1000"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"         1000   EXTERNAL"
"       25.000   % Impervious"
"        3.450   Total Area"
"      150.000   Flow length"
"        2.000   Overland Slope"
"        2.588   Pervious Area"
"      150.000   Pervious length"
"        2.000   Pervious slope"
"        0.863   Impervious Area"
"      150.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"
"                     0.180     0.000     0.000     0.000 c.m/sec"
"             Catchment 1000         Pervious   Impervious Total Area "
"             Surface Area           2.588      0.863      3.450      hectare"
"             Time of concentration  72.493     5.835      11.857     minutes"
"             Time to Centroid       128.681    91.788     95.121     minutes"
"             Rainfall depth         33.014     33.014     33.014     mm"
"             Rainfall volume        854.24     284.75     1138.98    c.m"
"             Rainfall losses        31.976     1.664      24.398     mm"
"             Runoff depth           1.038      31.350     8.616      mm"
"             Runoff volume          26.85      270.39     297.25     c.m"
"             Runoff coefficient     0.031      0.950      0.261      "
"             Maximum flow           0.007      0.179      0.180      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.180     0.180     0.000     0.000"
" 33          CATCHMENT 2000"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"         2000   SITE"
"       80.000   % Impervious"
"        0.690   Total Area"
"       30.000   Flow length"
"        2.000   Overland Slope"
"        0.138   Pervious Area"
"       30.000   Pervious length"
"        2.000   Pervious slope"
"        0.552   Impervious Area"
"       30.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.117     0.180     0.000     0.000 c.m/sec"
"             Catchment 2000         Pervious   Impervious Total Area "
"             Surface Area           0.138      0.552      0.690      hectare"
"             Time of concentration  27.600     2.222      2.432      minutes"
"             Time to Centroid       95.779     86.449     86.527     minutes"
"             Rainfall depth         33.014     33.014     33.014     mm"
"             Rainfall volume        45.56      182.24     227.80     c.m"
"             Rainfall losses        31.976     1.987      7.985      mm"
"             Runoff depth           1.038      31.027     25.029     mm"



"             Runoff volume          1.43       171.27     172.70     c.m"
"             Runoff coefficient     0.031      0.940      0.758      "
"             Maximum flow           0.001      0.117      0.117      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.117     0.281     0.000     0.000"
" 33          CATCHMENT 2001"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"         2001   SITE SWM"
"       15.000   % Impervious"
"        0.130   Total Area"
"       20.000   Flow length"
"        2.000   Overland Slope"
"        0.110   Pervious Area"
"       20.000   Pervious length"
"        2.000   Pervious slope"
"        0.019   Impervious Area"
"       20.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.004     0.281     0.000     0.000 c.m/sec"
"             Catchment 2001         Pervious   Impervious Total Area "
"             Surface Area           0.110      0.019      0.130      hectare"
"             Time of concentration  21.640     1.742      4.908      minutes"
"             Time to Centroid       91.393     85.614     86.533     minutes"
"             Rainfall depth         33.014     33.014     33.014     mm"
"             Rainfall volume        36.48      6.44       42.92      c.m"
"             Rainfall losses        31.977     1.962      27.475     mm"
"             Runoff depth           1.037      31.052     5.539      mm"
"             Runoff volume          1.15       6.06       7.20       c.m"
"             Runoff coefficient     0.031      0.941      0.168      "
"             Maximum flow           0.001      0.004      0.004      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.004     0.285     0.000     0.000"
" 54          POND DESIGN"
"        0.285   Current peak flow    c.m/sec"
"        0.001   Target outflow    c.m/sec"
"        477.2   Hydrograph volume    c.m"



"          21.   Number of stages"
"        0.000   Minimum water level    metre"
"        3.000   Maximum water level    metre"
"        0.000   Starting water level    metre"
"            0   Keep Design Data: 1 = True; 0 = False"
"                  Level Discharge    Volume"
"                415.500     0.000     0.000"
"                415.550  1.01E-05   135.600"
"                415.600   0.00500   153.400"
"                415.650   0.00700   172.200"
"                415.700   0.00800   192.200"
"                415.750   0.00900   213.200"
"                415.800   0.01000   235.500"
"                415.850   0.01100   258.800"
"                415.900   0.01200   283.400"
"                415.950   0.01300   309.200"
"                416.000   0.01400   336.300"
"                416.050   0.08500   364.600"
"                416.100   0.09000   394.200"
"                416.150   0.09500   425.200"
"                416.200   0.09900   457.500"
"                416.250    0.1800   491.100"
"                416.300    0.3290   526.200"
"                416.350    0.5240   562.700"
"                416.400    0.7580   600.700"
"                416.450     1.028   640.100"
"                416.500     1.331   681.300"
"             Peak outflow                  0.033    c.m/sec"
"             Maximum level               416.013    metre"
"             Maximum storage             343.824    c.m"
"             Centroidal lag                4.368   hours"
"                  0.004     0.285     0.033     0.000 c.m/sec"
" 40          HYDROGRAPH Next link "
"            5   Next link "
"                     0.004     0.033     0.033     0.000"
" 33          CATCHMENT 2002"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"         2002   SITE REAR"
"        0.000   % Impervious"
"        0.080   Total Area"
"       40.000   Flow length"
"        2.000   Overland Slope"
"        0.080   Pervious Area"
"       40.000   Pervious length"
"        2.000   Pervious slope"
"        0.000   Impervious Area"
"       40.000   Impervious length"
"        2.000   Impervious slope"



"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.000     0.033     0.033     0.000 c.m/sec"
"             Catchment 2002         Pervious   Impervious Total Area "
"             Surface Area           0.080      0.000      0.080      hectare"
"             Time of concentration  32.800     2.640      32.800     minutes"
"             Time to Centroid       99.630     87.071     99.629     minutes"
"             Rainfall depth         33.014     33.014     33.014     mm"
"             Rainfall volume        26.41      0.00       26.41      c.m"
"             Rainfall losses        31.976     2.026      31.976     mm"
"             Runoff depth           1.038      30.988     1.038      mm"
"             Runoff volume          0.83       0.00       0.83       c.m"
"             Runoff coefficient     0.031      0.000      0.031      "
"             Maximum flow           0.000      0.000      0.000      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.000     0.033     0.033     0.000"
" 33          CATCHMENT 3000"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"         3000   SITE WETLAND"
"        0.000   % Impervious"
"        0.130   Total Area"
"       25.000   Flow length"
"        2.000   Overland Slope"
"        0.130   Pervious Area"
"       25.000   Pervious length"
"        2.000   Pervious slope"
"        0.000   Impervious Area"
"       25.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"



"                     0.001     0.033     0.033     0.000 c.m/sec"
"             Catchment 3000         Pervious   Impervious Total Area "
"             Surface Area           0.130      0.000      0.130      hectare"
"             Time of concentration  24.740     1.991      24.740     minutes"
"             Time to Centroid       93.722     86.074     93.722     minutes"
"             Rainfall depth         33.014     33.014     33.014     mm"
"             Rainfall volume        42.92      0.00       42.92      c.m"
"             Rainfall losses        31.977     1.935      31.977     mm"
"             Runoff depth           1.037      31.079     1.037      mm"
"             Runoff volume          1.35       0.00       1.35       c.m"
"             Runoff coefficient     0.031      0.000      0.031      "
"             Maximum flow           0.001      0.000      0.001      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.001     0.033     0.033     0.000"
" 33          CATCHMENT 4000"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"         4000   SITE REMAIN"
"       60.000   % Impervious"
"        0.050   Total Area"
"       10.000   Flow length"
"        2.000   Overland Slope"
"        0.020   Pervious Area"
"       10.000   Pervious length"
"        2.000   Pervious slope"
"        0.030   Impervious Area"
"       10.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.007     0.033     0.033     0.000 c.m/sec"
"             Catchment 4000         Pervious   Impervious Total Area "
"             Surface Area           0.020      0.030      0.050      hectare"
"             Time of concentration  14.277     1.149      1.439      minutes"
"             Time to Centroid       86.060     84.800     84.828     minutes"
"             Rainfall depth         33.014     33.014     33.014     mm"
"             Rainfall volume        6.60       9.90       16.51      c.m"
"             Rainfall losses        31.976     2.325      14.185     mm"
"             Runoff depth           1.038      30.689     18.829     mm"
"             Runoff volume          0.21       9.21       9.41       c.m"



"             Runoff coefficient     0.031      0.930      0.570      "
"             Maximum flow           0.000      0.007      0.007      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.007     0.033     0.033     0.000"
" 33          CATCHMENT 4001"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"         4001   SITE SINGLE"
"       30.000   % Impervious"
"        0.030   Total Area"
"       10.000   Flow length"
"        2.000   Overland Slope"
"        0.021   Pervious Area"
"       10.000   Pervious length"
"        2.000   Pervious slope"
"        0.009   Impervious Area"
"       10.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.002     0.033     0.033     0.000 c.m/sec"
"             Catchment 4001         Pervious   Impervious Total Area "
"             Surface Area           0.021      0.009      0.030      hectare"
"             Time of concentration  14.277     1.149      2.110      minutes"
"             Time to Centroid       86.060     84.800     84.892     minutes"
"             Rainfall depth         33.014     33.014     33.014     mm"
"             Rainfall volume        6.93       2.97       9.90       c.m"
"             Rainfall losses        31.976     2.325      23.081     mm"
"             Runoff depth           1.038      30.689     9.933      mm"
"             Runoff volume          0.22       2.76       2.98       c.m"
"             Runoff coefficient     0.031      0.930      0.301      "
"             Maximum flow           0.000      0.002      0.002      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.002     0.034     0.033     0.000"
" 33          CATCHMENT 4002"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"         4002   SITE ENTRANCE"



"       90.000   % Impervious"
"        0.010   Total Area"
"        5.000   Flow length"
"        2.000   Overland Slope"
"        0.001   Pervious Area"
"        5.000   Pervious length"
"        2.000   Pervious slope"
"        0.009   Impervious Area"
"        5.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.002     0.034     0.033     0.000 c.m/sec"
"             Catchment 4002         Pervious   Impervious Total Area "
"             Surface Area           0.001      0.009      0.010      hectare"
"             Time of concentration  9.419      0.758      0.791      minutes"
"             Time to Centroid       82.317     84.479     84.471     minutes"
"             Rainfall depth         33.014     33.014     33.014     mm"
"             Rainfall volume        0.33       2.97       3.30       c.m"
"             Rainfall losses        31.986     3.083      5.974      mm"
"             Runoff depth           1.028      29.931     27.040     mm"
"             Runoff volume          0.01       2.69       2.70       c.m"
"             Runoff coefficient     0.031      0.907      0.819      "
"             Maximum flow           0.000      0.002      0.002      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.002     0.034     0.033     0.000"
" 38          START/RE-START TOTALS 4002"
"            3   Runoff Totals on EXIT"
"             Total Catchment area                       4.570    hectare"
"             Total Impervious area                      1.482    hectare"
"             Total % impervious                        32.429"
" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"
"                MIDUSS version                          Version 2.25  rev. 473"
"                MIDUSS created                       Sunday, February 07, 2010"
"           10   Units used:                                          ie METRIC"
"                Job folder:                      B:\Working\WRIGHTHAVEN HOMES\"
"                2401073 - 122025 079 Sideroad 19 Fergus\5 Work in Progress\Design 
Calcs\2024-08-20 SWM Pond"
"                Output filename:                           122025 Post 5yr.out"
"                Licensee name:                                            gmbp"
"                Company                                                       "
"                Date & Time last used:                 8/21/2024 at 9:47:39 AM"
" 31          TIME PARAMETERS"
"        5.000   Time Step"
"      180.000   Max. Storm length"
"     1500.000   Max. Hydrograph"
" 32          STORM Chicago storm"
"            1   Chicago storm"
"     1459.072   Coefficient A"
"       13.690   Constant B"
"        0.850   Exponent C"
"        0.375   Fraction R"
"      180.000   Duration"
"        1.000   Time step multiplier"
"             Maximum intensity           119.775    mm/hr"
"             Total depth                  49.792    mm"
"            6   005hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 1000"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"         1000   EXTERNAL"
"       25.000   % Impervious"
"        3.450   Total Area"
"      150.000   Flow length"
"        2.000   Overland Slope"
"        2.588   Pervious Area"
"      150.000   Pervious length"
"        2.000   Pervious slope"
"        0.863   Impervious Area"
"      150.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"
"                     0.252     0.000     0.000     0.000 c.m/sec"
"             Catchment 1000         Pervious   Impervious Total Area "
"             Surface Area           2.588      0.863      3.450      hectare"
"             Time of concentration  42.120     5.421      20.225     minutes"
"             Time to Centroid       115.206    89.951     100.139    minutes"
"             Rainfall depth         49.792     49.792     49.792     mm"
"             Rainfall volume        1288.36    429.45     1717.81    c.m"
"             Rainfall losses        38.982     1.829      29.694     mm"
"             Runoff depth           10.810     47.963     20.098     mm"
"             Runoff volume          279.70     413.68     693.38     c.m"
"             Runoff coefficient     0.217      0.963      0.404      "
"             Maximum flow           0.093      0.238      0.252      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.252     0.252     0.000     0.000"
" 33          CATCHMENT 2000"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"         2000   SITE"
"       80.000   % Impervious"
"        0.690   Total Area"
"       30.000   Flow length"
"        2.000   Overland Slope"
"        0.138   Pervious Area"
"       30.000   Pervious length"
"        2.000   Pervious slope"
"        0.552   Impervious Area"
"       30.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.151     0.252     0.000     0.000 c.m/sec"
"             Catchment 2000         Pervious   Impervious Total Area "
"             Surface Area           0.138      0.552      0.690      hectare"
"             Time of concentration  16.036     2.064      2.813      minutes"
"             Time to Centroid       91.266     85.228     85.552     minutes"
"             Rainfall depth         49.792     49.792     49.792     mm"
"             Rainfall volume        68.71      274.85     343.56     c.m"
"             Rainfall losses        39.023     2.256      9.609      mm"
"             Runoff depth           10.768     47.536     40.182     mm"



"             Runoff volume          14.86      262.40     277.26     c.m"
"             Runoff coefficient     0.216      0.955      0.807      "
"             Maximum flow           0.010      0.150      0.151      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.151     0.392     0.000     0.000"
" 33          CATCHMENT 2001"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"         2001   SITE SWM"
"       15.000   % Impervious"
"        0.130   Total Area"
"       20.000   Flow length"
"        2.000   Overland Slope"
"        0.110   Pervious Area"
"       20.000   Pervious length"
"        2.000   Pervious slope"
"        0.019   Impervious Area"
"       20.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.011     0.392     0.000     0.000 c.m/sec"
"             Catchment 2001         Pervious   Impervious Total Area "
"             Surface Area           0.110      0.019      0.130      hectare"
"             Time of concentration  12.573     1.618      7.769      minutes"
"             Time to Centroid       88.069     84.552     86.526     minutes"
"             Rainfall depth         49.792     49.792     49.792     mm"
"             Rainfall volume        55.02      9.71       64.73      c.m"
"             Rainfall losses        39.035     2.185      33.507     mm"
"             Runoff depth           10.757     47.607     16.284     mm"
"             Runoff volume          11.89      9.28       21.17      c.m"
"             Runoff coefficient     0.216      0.956      0.327      "
"             Maximum flow           0.009      0.006      0.011      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.011     0.401     0.000     0.000"
" 54          POND DESIGN"
"        0.401   Current peak flow    c.m/sec"
"        0.001   Target outflow    c.m/sec"
"        991.8   Hydrograph volume    c.m"



"          21.   Number of stages"
"        0.000   Minimum water level    metre"
"        3.000   Maximum water level    metre"
"        0.000   Starting water level    metre"
"            0   Keep Design Data: 1 = True; 0 = False"
"                  Level Discharge    Volume"
"                415.500     0.000     0.000"
"                415.550  1.01E-05   135.600"
"                415.600   0.00500   153.400"
"                415.650   0.00700   172.200"
"                415.700   0.00800   192.200"
"                415.750   0.00900   213.200"
"                415.800   0.01000   235.500"
"                415.850   0.01100   258.800"
"                415.900   0.01200   283.400"
"                415.950   0.01300   309.200"
"                416.000   0.01400   336.300"
"                416.050   0.08500   364.600"
"                416.100   0.09000   394.200"
"                416.150   0.09500   425.200"
"                416.200   0.09900   457.500"
"                416.250    0.1800   491.100"
"                416.300    0.3290   526.200"
"                416.350    0.5240   562.700"
"                416.400    0.7580   600.700"
"                416.450     1.028   640.100"
"                416.500     1.331   681.300"
"             Peak outflow                  0.159    c.m/sec"
"             Maximum level               416.238    metre"
"             Maximum storage             483.003    c.m"
"             Centroidal lag                3.003   hours"
"                  0.011     0.401     0.159     0.000 c.m/sec"
" 40          HYDROGRAPH Next link "
"            5   Next link "
"                     0.011     0.159     0.159     0.000"
" 33          CATCHMENT 2002"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"         2002   SITE REAR"
"        0.000   % Impervious"
"        0.080   Total Area"
"       40.000   Flow length"
"        2.000   Overland Slope"
"        0.080   Pervious Area"
"       40.000   Pervious length"
"        2.000   Pervious slope"
"        0.000   Impervious Area"
"       40.000   Impervious length"
"        2.000   Impervious slope"



"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.005     0.159     0.159     0.000 c.m/sec"
"             Catchment 2002         Pervious   Impervious Total Area "
"             Surface Area           0.080      0.000      0.080      hectare"
"             Time of concentration  19.058     2.453      19.058     minutes"
"             Time to Centroid       94.013     85.795     94.013     minutes"
"             Rainfall depth         49.792     49.792     49.792     mm"
"             Rainfall volume        39.83      0.00       39.83      c.m"
"             Rainfall losses        39.007     2.406      39.007     mm"
"             Runoff depth           10.785     47.386     10.785     mm"
"             Runoff volume          8.63       0.00       8.63       c.m"
"             Runoff coefficient     0.217      0.000      0.217      "
"             Maximum flow           0.005      0.000      0.005      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.005     0.162     0.159     0.000"
" 33          CATCHMENT 3000"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"         3000   SITE WETLAND"
"        0.000   % Impervious"
"        0.130   Total Area"
"       25.000   Flow length"
"        2.000   Overland Slope"
"        0.130   Pervious Area"
"       25.000   Pervious length"
"        2.000   Pervious slope"
"        0.000   Impervious Area"
"       25.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"



"                     0.010     0.162     0.159     0.000 c.m/sec"
"             Catchment 3000         Pervious   Impervious Total Area "
"             Surface Area           0.130      0.000      0.130      hectare"
"             Time of concentration  14.375     1.850      14.375     minutes"
"             Time to Centroid       89.770     84.851     89.770     minutes"
"             Rainfall depth         49.792     49.792     49.792     mm"
"             Rainfall volume        64.73      0.00       64.73      c.m"
"             Rainfall losses        38.999     2.189      38.999     mm"
"             Runoff depth           10.793     47.602     10.793     mm"
"             Runoff volume          14.03      0.00       14.03      c.m"
"             Runoff coefficient     0.217      0.000      0.217      "
"             Maximum flow           0.010      0.000      0.010      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.010     0.165     0.159     0.000"
" 33          CATCHMENT 4000"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"         4000   SITE REMAIN"
"       60.000   % Impervious"
"        0.050   Total Area"
"       10.000   Flow length"
"        2.000   Overland Slope"
"        0.020   Pervious Area"
"       10.000   Pervious length"
"        2.000   Pervious slope"
"        0.030   Impervious Area"
"       10.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.009     0.165     0.159     0.000 c.m/sec"
"             Catchment 4000         Pervious   Impervious Total Area "
"             Surface Area           0.020      0.030      0.050      hectare"
"             Time of concentration  8.295      1.068      2.029      minutes"
"             Time to Centroid       84.311     83.761     83.834     minutes"
"             Rainfall depth         49.792     49.792     49.792     mm"
"             Rainfall volume        9.96       14.94      24.90      c.m"
"             Rainfall losses        38.990     2.855      17.309     mm"
"             Runoff depth           10.802     46.936     32.483     mm"
"             Runoff volume          2.16       14.08      16.24      c.m"



"             Runoff coefficient     0.217      0.943      0.652      "
"             Maximum flow           0.002      0.009      0.009      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.009     0.167     0.159     0.000"
" 33          CATCHMENT 4001"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"         4001   SITE SINGLE"
"       30.000   % Impervious"
"        0.030   Total Area"
"       10.000   Flow length"
"        2.000   Overland Slope"
"        0.021   Pervious Area"
"       10.000   Pervious length"
"        2.000   Pervious slope"
"        0.009   Impervious Area"
"       10.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.004     0.167     0.159     0.000 c.m/sec"
"             Catchment 4001         Pervious   Impervious Total Area "
"             Surface Area           0.021      0.009      0.030      hectare"
"             Time of concentration  8.295      1.068      3.593      minutes"
"             Time to Centroid       84.311     83.761     83.953     minutes"
"             Rainfall depth         49.792     49.792     49.792     mm"
"             Rainfall volume        10.46      4.48       14.94      c.m"
"             Rainfall losses        38.990     2.855      28.149     mm"
"             Runoff depth           10.802     46.936     21.642     mm"
"             Runoff volume          2.27       4.22       6.49       c.m"
"             Runoff coefficient     0.217      0.943      0.435      "
"             Maximum flow           0.002      0.003      0.004      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.004     0.167     0.159     0.000"
" 33          CATCHMENT 4002"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"         4002   SITE ENTRANCE"



"       90.000   % Impervious"
"        0.010   Total Area"
"        5.000   Flow length"
"        2.000   Overland Slope"
"        0.001   Pervious Area"
"        5.000   Pervious length"
"        2.000   Pervious slope"
"        0.009   Impervious Area"
"        5.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.003     0.167     0.159     0.000 c.m/sec"
"             Catchment 4002         Pervious   Impervious Total Area "
"             Surface Area           0.001      0.009      0.010      hectare"
"             Time of concentration  5.473      0.704      0.826      minutes"
"             Time to Centroid       81.634     83.719     83.666     minutes"
"             Rainfall depth         49.792     49.792     49.792     mm"
"             Rainfall volume        0.50       4.48       4.98       c.m"
"             Rainfall losses        39.045     4.334      7.805      mm"
"             Runoff depth           10.747     45.457     41.986     mm"
"             Runoff volume          0.11       4.09       4.20       c.m"
"             Runoff coefficient     0.216      0.913      0.843      "
"             Maximum flow           0.000      0.003      0.003      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.003     0.168     0.159     0.000"
" 38          START/RE-START TOTALS 4002"
"            3   Runoff Totals on EXIT"
"             Total Catchment area                       4.570    hectare"
"             Total Impervious area                      1.482    hectare"
"             Total % impervious                        32.429"
" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"
"                MIDUSS version                          Version 2.25  rev. 473"
"                MIDUSS created                       Sunday, February 07, 2010"
"           10   Units used:                                          ie METRIC"
"                Job folder:                      B:\Working\WRIGHTHAVEN HOMES\"
"                2401073 - 122025 079 Sideroad 19 Fergus\5 Work in Progress\Design 
Calcs\2024-08-20 SWM Pond"
"                Output filename:                         122025 Post 100yr.out"
"                Licensee name:                                            gmbp"
"                Company                                                       "
"                Date & Time last used:                 8/20/2024 at 4:13:00 PM"
" 31          TIME PARAMETERS"
"        5.000   Time Step"
"      180.000   Max. Storm length"
"     1500.000   Max. Hydrograph"
" 32          STORM Chicago storm"
"            1   Chicago storm"
"     6933.019   Coefficient A"
"       34.669   Constant B"
"        0.998   Exponent C"
"        0.375   Fraction R"
"      180.000   Duration"
"        1.000   Time step multiplier"
"             Maximum intensity           174.792    mm/hr"
"             Total depth                  97.935    mm"
"            6   100hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 1000"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"         1000   EXTERNAL"
"       25.000   % Impervious"
"        3.450   Total Area"
"      150.000   Flow length"
"        2.000   Overland Slope"
"        2.588   Pervious Area"
"      150.000   Pervious length"
"        2.000   Pervious slope"
"        0.863   Impervious Area"
"      150.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"
"                     0.624     0.000     0.000     0.000 c.m/sec"
"             Catchment 1000         Pervious   Impervious Total Area "
"             Surface Area           2.588      0.863      3.450      hectare"
"             Time of concentration  26.519     4.660      18.100     minutes"
"             Time to Centroid       108.723    87.693     100.623    minutes"
"             Rainfall depth         97.935     97.935     97.935     mm"
"             Rainfall volume        2534.07    844.69     3378.76    c.m"
"             Rainfall losses        47.001     2.217      35.805     mm"
"             Runoff depth           50.934     95.718     62.130     mm"
"             Runoff volume          1317.91    825.57     2143.47    c.m"
"             Runoff coefficient     0.520      0.977      0.634      "
"             Maximum flow           0.468      0.372      0.624      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.624     0.624     0.000     0.000"
" 33          CATCHMENT 2000"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"         2000   SITE"
"       80.000   % Impervious"
"        0.690   Total Area"
"       30.000   Flow length"
"        2.000   Overland Slope"
"        0.138   Pervious Area"
"       30.000   Pervious length"
"        2.000   Pervious slope"
"        0.552   Impervious Area"
"       30.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.256     0.624     0.000     0.000 c.m/sec"
"             Catchment 2000         Pervious   Impervious Total Area "
"             Surface Area           0.138      0.552      0.690      hectare"
"             Time of concentration  10.096     1.774      2.752      minutes"
"             Time to Centroid       91.213     83.851     84.716     minutes"
"             Rainfall depth         97.935     97.935     97.935     mm"
"             Rainfall volume        135.15     540.60     675.75     c.m"
"             Rainfall losses        47.269     2.793      11.688     mm"
"             Runoff depth           50.666     95.142     86.247     mm"



"             Runoff volume          69.92      525.18     595.10     c.m"
"             Runoff coefficient     0.517      0.971      0.881      "
"             Maximum flow           0.041      0.239      0.256      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.256     0.777     0.000     0.000"
" 33          CATCHMENT 2001"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"         2001   SITE SWM"
"       15.000   % Impervious"
"        0.130   Total Area"
"       20.000   Flow length"
"        2.000   Overland Slope"
"        0.110   Pervious Area"
"       20.000   Pervious length"
"        2.000   Pervious slope"
"        0.019   Impervious Area"
"       20.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.044     0.777     0.000     0.000 c.m/sec"
"             Catchment 2001         Pervious   Impervious Total Area "
"             Surface Area           0.110      0.019      0.130      hectare"
"             Time of concentration  7.916      1.391      6.297      minutes"
"             Time to Centroid       88.951     83.432     87.582     minutes"
"             Rainfall depth         97.935     97.935     97.935     mm"
"             Rainfall volume        108.22     19.10      127.32     c.m"
"             Rainfall losses        47.138     2.969      40.513     mm"
"             Runoff depth           50.797     94.966     57.422     mm"
"             Runoff volume          56.13      18.52      74.65      c.m"
"             Runoff coefficient     0.519      0.970      0.586      "
"             Maximum flow           0.036      0.009      0.044      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.044     0.821     0.000     0.000"
" 54          POND DESIGN"
"        0.821   Current peak flow    c.m/sec"
"        0.001   Target outflow    c.m/sec"
"       2813.2   Hydrograph volume    c.m"



"          21.   Number of stages"
"        0.000   Minimum water level    metre"
"        3.000   Maximum water level    metre"
"        0.000   Starting water level    metre"
"            0   Keep Design Data: 1 = True; 0 = False"
"                  Level Discharge    Volume"
"                415.500     0.000     0.000"
"                415.550  1.01E-05   135.600"
"                415.600   0.00500   153.400"
"                415.650   0.00700   172.200"
"                415.700   0.00800   192.200"
"                415.750   0.00900   213.200"
"                415.800   0.01000   235.500"
"                415.850   0.01100   258.800"
"                415.900   0.01200   283.400"
"                415.950   0.01300   309.200"
"                416.000   0.01400   336.300"
"                416.050   0.08500   364.600"
"                416.100   0.09000   394.200"
"                416.150   0.09500   425.200"
"                416.200   0.09900   457.500"
"                416.250    0.1800   491.100"
"                416.300    0.3290   526.200"
"                416.350    0.5240   562.700"
"                416.400    0.7580   600.700"
"                416.450     1.028   640.100"
"                416.500     1.331   681.300"
"             Peak outflow                  0.797    c.m/sec"
"             Maximum level               416.407    metre"
"             Maximum storage             606.390    c.m"
"             Centroidal lag                2.189   hours"
"                  0.044     0.821     0.797     0.000 c.m/sec"
" 40          HYDROGRAPH Next link "
"            5   Next link "
"                     0.044     0.797     0.797     0.000"
" 33          CATCHMENT 2002"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"         2002   SITE REAR"
"        0.000   % Impervious"
"        0.080   Total Area"
"       40.000   Flow length"
"        2.000   Overland Slope"
"        0.080   Pervious Area"
"       40.000   Pervious length"
"        2.000   Pervious slope"
"        0.000   Impervious Area"
"       40.000   Impervious length"
"        2.000   Impervious slope"



"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.022     0.797     0.797     0.000 c.m/sec"
"             Catchment 2002         Pervious   Impervious Total Area "
"             Surface Area           0.080      0.000      0.080      hectare"
"             Time of concentration  11.999     2.109      11.999     minutes"
"             Time to Centroid       93.262     84.338     93.262     minutes"
"             Rainfall depth         97.935     97.935     97.935     mm"
"             Rainfall volume        78.35      0.00       78.35      c.m"
"             Rainfall losses        47.135     3.112      47.135     mm"
"             Runoff depth           50.800     94.823     50.800     mm"
"             Runoff volume          40.64      0.00       40.64      c.m"
"             Runoff coefficient     0.519      0.000      0.519      "
"             Maximum flow           0.022      0.000      0.022      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.022     0.818     0.797     0.000"
" 33          CATCHMENT 3000"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"         3000   SITE WETLAND"
"        0.000   % Impervious"
"        0.130   Total Area"
"       25.000   Flow length"
"        2.000   Overland Slope"
"        0.130   Pervious Area"
"       25.000   Pervious length"
"        2.000   Pervious slope"
"        0.000   Impervious Area"
"       25.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"



"                     0.040     0.818     0.797     0.000 c.m/sec"
"             Catchment 3000         Pervious   Impervious Total Area "
"             Surface Area           0.130      0.000      0.130      hectare"
"             Time of concentration  9.050      1.590      9.050      minutes"
"             Time to Centroid       90.079     83.653     90.079     minutes"
"             Rainfall depth         97.935     97.935     97.935     mm"
"             Rainfall volume        127.32     0.00       127.32     c.m"
"             Rainfall losses        47.259     2.758      47.259     mm"
"             Runoff depth           50.676     95.177     50.676     mm"
"             Runoff volume          65.88      0.00       65.88      c.m"
"             Runoff coefficient     0.517      0.000      0.517      "
"             Maximum flow           0.040      0.000      0.040      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.040     0.851     0.797     0.000"
" 33          CATCHMENT 4000"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"         4000   SITE REMAIN"
"       60.000   % Impervious"
"        0.050   Total Area"
"       10.000   Flow length"
"        2.000   Overland Slope"
"        0.020   Pervious Area"
"       10.000   Pervious length"
"        2.000   Pervious slope"
"        0.030   Impervious Area"
"       10.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.018     0.851     0.797     0.000 c.m/sec"
"             Catchment 4000         Pervious   Impervious Total Area "
"             Surface Area           0.020      0.030      0.050      hectare"
"             Time of concentration  5.223      0.918      2.065      minutes"
"             Time to Centroid       86.094     82.955     83.791     minutes"
"             Rainfall depth         97.935     97.935     97.935     mm"
"             Rainfall volume        19.59      29.38      48.97      c.m"
"             Rainfall losses        47.395     5.151      22.049     mm"
"             Runoff depth           50.540     92.784     75.886     mm"
"             Runoff volume          10.11      27.84      37.94      c.m"



"             Runoff coefficient     0.516      0.947      0.775      "
"             Maximum flow           0.007      0.013      0.018      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.018     0.861     0.797     0.000"
" 33          CATCHMENT 4001"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"         4001   SITE SINGLE"
"       30.000   % Impervious"
"        0.030   Total Area"
"       10.000   Flow length"
"        2.000   Overland Slope"
"        0.021   Pervious Area"
"       10.000   Pervious length"
"        2.000   Pervious slope"
"        0.009   Impervious Area"
"       10.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.011     0.861     0.797     0.000 c.m/sec"
"             Catchment 4001         Pervious   Impervious Total Area "
"             Surface Area           0.021      0.009      0.030      hectare"
"             Time of concentration  5.223      0.918      3.327      minutes"
"             Time to Centroid       86.094     82.955     84.712     minutes"
"             Rainfall depth         97.935     97.935     97.935     mm"
"             Rainfall volume        20.57      8.81       29.38      c.m"
"             Rainfall losses        47.395     5.151      34.722     mm"
"             Runoff depth           50.540     92.784     63.213     mm"
"             Runoff volume          10.61      8.35       18.96      c.m"
"             Runoff coefficient     0.516      0.947      0.645      "
"             Maximum flow           0.008      0.004      0.011      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.011     0.867     0.797     0.000"
" 33          CATCHMENT 4002"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"         4002   SITE ENTRANCE"



"       90.000   % Impervious"
"        0.010   Total Area"
"        5.000   Flow length"
"        2.000   Overland Slope"
"        0.001   Pervious Area"
"        5.000   Pervious length"
"        2.000   Pervious slope"
"        0.009   Impervious Area"
"        5.000   Impervious length"
"        2.000   Impervious slope"
"        0.250   Pervious Manning 'n'"
"       75.000   Pervious Max.infiltration"
"       12.500   Pervious Min.infiltration"
"        0.250   Pervious Lag constant (hours)"
"        5.000   Pervious Depression storage"
"        0.015   Impervious Manning 'n'"
"        0.000   Impervious Max.infiltration"
"        0.000   Impervious Min.infiltration"
"        0.050   Impervious Lag constant (hours)"
"        1.500   Impervious Depression storage"
"                     0.004     0.867     0.797     0.000 c.m/sec"
"             Catchment 4002         Pervious   Impervious Total Area "
"             Surface Area           0.001      0.009      0.010      hectare"
"             Time of concentration  3.446      0.606      0.773      minutes"
"             Time to Centroid       84.155     82.875     82.950     minutes"
"             Rainfall depth         97.935     97.935     97.935     mm"
"             Rainfall volume        0.98       8.81       9.79       c.m"
"             Rainfall losses        48.287     9.708      13.566     mm"
"             Runoff depth           49.647     88.227     84.369     mm"
"             Runoff volume          0.50       7.94       8.44       c.m"
"             Runoff coefficient     0.507      0.901      0.861      "
"             Maximum flow           0.000      0.004      0.004      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.004     0.869     0.797     0.000"
" 38          START/RE-START TOTALS 4002"
"            3   Runoff Totals on EXIT"
"             Total Catchment area                       4.570    hectare"
"             Total Impervious area                      1.482    hectare"
"             Total % impervious                        32.429"
" 19          EXIT"
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