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1. SITE DESCRIPTION  

The Grand Valley Business Park is located on Part of Lot 32, Concession 1 (Geographic Township of East 
Luther), Town of Grand Valley, County of Dufferin. 
 
This report outlines the servicing for the development of Grand Valley Business Park. The Grand Valley Business 
Park is bound by agricultural and future development lands to the north and west, Amaranth East Luther Townline 
to the east, and County Road 109 to the south. See Figure No. 1 for the site location. 
 
Under pre-development conditions, the Grand Valley Business Park and adjacent lands sheetflow overland 
towards Boyne Creek, a tributary of Boyne Creek and towards the intersection of Amaranth Townline and County 
Road 109, ultimately discharging to the Grand River.  

2. SITE SERVICING  

The Draft Plan of Subdivision, Figure No. 2, illustrates the proposed lot fabric, internal roadways and stormwater 
management areas. The proposed Grand Valley Business Park development consists of two (2) stormwater 
management facilities, and seven (7) industrial development blocks. 
 
For continuity purposes, a conceptual layout has been used on the future development lands owned by the 
applicant to confirm that services can be provided at a later date and to ensure that the services designed as 
part of the Grand Valley Business Park have adequate capacity to service future development lands. 
 
Access to the Grand Valley Business Park is provided through two (2) connections to Amaranth East Luther 
Townline. 

2.1 Sanitary Sewers  

As part of the proposed development, a 250mm diameter sanitary sewer will be extended across Boyne Creek 
via trenchless technologies from the sanitary sewer stub terminated at the sewage pumping station in the 
subdivision west of Boyne Creek to the proposed stormwater management facility.  The 250mm diameter 
sanitary sewer will then be extended along the west boundary of the future development lands to Street B, and 
ultimately to Street A and Street C. 
 
A 150 mm diameter sanitary lateral connection will be provided for each industrial development.  

 
Sanitary sewer design sheets and catchment area boundaries for the Grand Valley Business Park and the future 
development lands are included in Appendix A.  
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2.2 Storm Sewers  

The Grand Valley Business Park storm sewer system on the internal roads will be sized to convey the 5-year 
design storm peak flows to the stormwater management system.  
 
The storm sewers and proposed stormwater management facility will be designed with capacity and depth to 
service the Grand Valley Business Park lands and the future development lands once fully developed. The storm 
sewers will discharge to the proposed stormwater management facility located to the north of the Grand Valley 
Business Park lands.   A portion of the storm sewers within the future development lands will discharge to the 
second future stormwater management facility at the south limit of the future development lands prior to 
discharging to the tributary of Boyne Creek.  Major storm runoff will be conveyed through the street right-of-way, 
discharging to the stormwater management facility and ultimately to Boyne Creek.  
 
Storm sewer design sheets and catchment area boundaries for the Grand Valley Business Park and the future 
development lands are included in Appendix B.  

2.3 Watermain  

A proposed 200mm diameter watermain is to be extended through all interior streets with connections at the 
existing 200mm diameter watermain located on County Road 109.  
 
A 150 mm diameter water service lateral will be provided for each industrial development block. 
 
Fire hydrants are proposed to be placed at a minimum distance of 100m to provide fire protection, in accordance 
with Town Standards. 

3. STREETS 

All streets will be constructed as an urban road cross-section with concrete curb and gutter. All internal streets 
within the Grand Valley Business Park have a 26m right-of-way width, as per the Town of Grand Valley 
Standards. 
 
The Grand Valley Business Park development will connect to Amaranth East Luther Townline.  Based on the 
proposed layout of the intersections, the resulting sight lines have been reviewed and are deemed to be 
satisfactory. 
 
As per the Town of Grand Valley Transportation Master Plan Study (dated March 2017) recommendations, a 
portion of the future North-South Collector Road has been included in the Grand Valley Business Park 
development. The future collector road will be extended across Boyne Creek by others as part of a future 
development.    

4. SITE GRADING 

All streets will be constructed with minimum slopes of 0.5% and a maximum slope of 6.0%.  

 
The site layout for the stormwater management areas and the internal roads is shown on the Grading Plans.  
 
The grade and elevation of the internal streets and proposed lots is controlled by the elevation of the storm and 
sanitary sewers, the outlet from the stormwater management system and the major overland flow routes from 
the municipal right-of-ways to the stormwater management facilities. 
 
The proposed site grading is designed to match the existing elevations along the property limits and the 
agricultural lands to maintain the existing drainage patterns. 
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5. STORMWATER MANAGEMENT 

5.1 Stormwater Management Criteria 

The stormwater management criteria for the Grand Valley Business Park are as follows: 

1. Post-development runoff generated from site are to be attenuated to the flow rate under existing 
conditions during the 2, 5, and 100-year design storm events. 

2. Provide long-term average removal of 80% of TSS on an annual loading basis from all runoff leaving the 
site. 

3. Major storm flows are to be routed overland to an appropriate outlet. 

4. Perform a water balance that analyses infiltration rates under pre-development and post-development 
conditions. 

 
Four-hour duration rainfall events were used to generate and compare the mass rainfall data required to model 
the 2, 5 and 100-year design storms. The Shand Dam Chicago parameters and the total depth of rainfall for each 
storm are shown below in Table No. 1.  
 
Table No. 1: Shand Dam - Chicago Storm Parameters 

 2 Year 5 Year 100 Year 

a  = 695.047 1459.072 6933.019 

b  = 6.387 13.690 34.699 

c  = 0.793 0.850 0.998 

r  = 0.380 0.380 0.380 

Duration (min) 240.00 240.00 240.00 

Total Depth (mm) 35.28 52.78 102.10 

 
The Horton infiltration method was used in the runoff calculations, with the parameters summarized in Table No. 
2.  

 
From the Geotechnical Investigation completed by V.A. Wood (Guelph) Incorporated (dated July 2021), the soils 
on site are described as sandy silt till and clayey silt till with a range of estimated coefficient of permeability (k) 
that correspond to infiltration rates between 12 mm/hr and 75 mm/hr. Therefore, we have used these infiltration 
rates in the MIDUSS model. The Geotechnical Investigation report has been included in Appendix C. 
 

Table No. 2: MIDUSS Horton Parameters 

  IMPERVIOUS AREAS PERVIOUS AREAS 

Maximum Infiltration 0.0 mm/hr 75.0 mm/hr 

Minimum Infiltration 0.0 mm/hr  12.5 mm/hr 

Lag Constant 0.05 hr 0.25 hr 

Depression Storage 1.5 mm 5.0 mm 

 
The hydrologic model MIDUSS was used to create the runoff hydrographs and to route the flows through the 
storage structures. 
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5.2 Pre-Development Conditions 

For pre-development conditions analysis purposes, the site was modelled as five (5) drainage catchments. The 
pre-development condition drainage catchments are shown on Figure No. 3 and described below. The existing 
conditions MIDUSS computer modelling is attached in Appendix D. 
 

Catchment 101 (28.42 hectares, 0% impervious) represents a north portion of the development. Stormwater 
runoff generated from Catchment 101 sheetflows overland northwest to Boyne Creek.  

 

Catchment 102 (2.16 hectares, 30% impervious) represents the existing farmhouse property on the site on 
the frontage with Amaranth East Luther Townline. Under existing conditions, runoff generated from Catchment 
102 sheetflows overland northwest to Boyne Creek.  

 

Catchment 103 (24.27 hectares, 0% impervious) represents a portion of the proposed development. Under 
existing conditions, runoff generated from Catchment 103 sheetflows overland to the west, ultimately discharging 
into Boyne Creek.  
 

Catchment 104 (2.64 hectares, 0% impervious) represents a southeast portion of the proposed development. 
Under existing conditions, runoff generated from Catchment 104 sheetflows overland to the roadside ditch of the 
County Road 109 right-of-way, ultimately discharging to Boyne Creek.  
 
Catchment 105 (12.28 hectares, 0% impervious) represents a southwest portion of the proposed 
development. Under existing conditions, runoff generated from Catchment 105 sheetflows to the roadside ditch 
of the County Road 109 right-of-way, ultimately discharging to Boyne Creek. 

 
In summary, the pre-development condition flow rates from the site are as follows: 
 

Table No. 3: Pre-Development Condition Flow Rates 

 2-Year 5-Year 100-Year Regional 

Catchment 101 0.072 m3/s 1.171 m3/s 5.558 m3/s 2.391 m3/s 

Catchment 102 0.140 m3/s 0.199 m3/s 0.601 m3/s 0.191 m3/s 

Catchment 103 0.043 m3/s 0.734 m3/s 3.719 m3/s 1.860 m3/s 

Catchment 104 0.010 m3/s 0.150 m3/s 0.663 m3/s 0.225 m3/s 

Catchment 105 0.034 m3/s  0.541 m3/s 2.524 m3/s 1.043 m3/s 

Total 0.158 m3/s 2.587 m3/s 12.532 m3/s 5.702 m3/s 
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5.3 Allowable Release Rates 

The allowable release rates from the site to Boyne Creek and to the roadside ditch on County Road 109 have 
been established by determining the flow rates from areas contributing to Boyne Creek under pre-development 
conditions during all design storm events.  
 

Table No. 4: Allowable Release Rates 

 2-Year 5-Year 100-Year 

To Boyne Creek  

(Catchment 101, 102, 103) 
0.140 m3/s 1.956 m3/s 9.428 m3/s 

To Roadside Ditch on County Road 109 

(Catchment 104, 105) 
0.043 m3/s 0.690 m3/s 3.168 m3/s 

  

Post-development flow rates will be attenuated to the allowable release rates under all design storm events. 

5.4 Post-Development Conditions 

For post-development analysis purposes, the site was modelled as three (3) drainage catchments. The post-
development drainage catchments are shown on Figure No. 4 and described below. The post-development 
MIDUSS computer modelling is attached in Appendix D.  

 
Catchment 201 (57.38 hectares, 80% impervious) represents a northern portion proposed development. 
Stormwater runoff generated from Catchment 201 will be directed to the proposed stormwater management 
facility Pond A, ultimately discharging to Boyne Creek. 
 
Catchment 202 (2.16 hectares, 30% impervious) represents the existing farmhouse property on the site on 
the frontage with Amaranth East Luther Townline. Under post-development conditions, runoff generated from 
Catchment 202 will be directed to the proposed stormwater management facility Pond A, ultimately discharging 
to Boyne Creek. 
 
Catchment 203 (10.21 hectares, 80% impervious) represents a south portion of the proposed development. 
Stormwater runoff generated from Catchment 203 will be directed to the proposed stormwater management 
facility Pond B, discharging to the roadside ditch in the County Road 109 right-of-way and ultimately Boyne 
Creek. 

5.5 Stormwater Management System Details – Post-Development Conditions 

5.5.1 Pond A 

The proposed stormwater management facility will be designed to function as a hybrid wetland / wet pond. From 
Table 3.2, Stormwater Management Planning and Design Manual, 2003, in order to provide Enhanced water 
quality treatment, a wet pond facility requires approximately 238.3 m³/ha of storage volume for a contributing 
drainage area that is 78% impervious. 40 m³/ha of the required storage volume is extended detention volume, 
while the remaining 198.3 m³/ha is permanent pool.  

 
Based on a total contributing drainage area of 59.54 hectares (Catchment 201 and Catchment 202), 11,807 m³ 
of permanent pool storage is required. The stormwater management facility has been designed with a 0.70 metre 
permanent pool, which provides 8,332.8 m³ of permanent pool volume. A further 3,825 m3 of permanent pool 
volume has been provided in the 1.5m deep sediment forebay created at the pipe inlet for a total permanent pool 
volume of 12,158 m³.  
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Based on a total contributing drainage area of 59.54 hectares, 2,382 m³ of extended detention storage is 
required. The stormwater management facility has been designed with approximately 40,986 m3 of active storage 
beneath the weir elevation. The drawdown in the stormwater management facility is 86 hours for the 2-year 
design storm event. The drawdown calculations have been included in Appendix C. 
 
There are three (3) catchbasin outlet structures that control the outflow from the pond. The first outlet structure 
includes a knockout at the base of the active storage to provide extended detention. The three (3) catchbasin 
structures allows the major flows up to and including the 100-year design storm to be conveyed to Boyne Creek. 
An overflow weir (10.0 m x 0.3 m) provides an additional outlet to Boyne Creek. Runoff from the pond begins to 
flow through the weir at a ponding elevation of 458.30 metres. 

 
Sediment Forebay Design 
The proposed stormwater management facility has been designed with one (1) sediment forebay at the main 
pipe inlet location. The sediment forebay is 1.5 m deep and has been designed as recommended within the MOE 
guidelines. The full sediment forebay sizing information has been included in Appendix D. 
 
Table No. 5 summarizes the required and provided parameters within the sediment forebay design. 

 
Table No. 5: Sediment Forebay Design Details 

 Forebay 

Required 

Dispersion Length (m) 131 

Settling Length (m) 50 

Flow Velocity (m/s) <0.50 

Length to Width Ratio 2:1 

Settling Velocity (m/s) 0.0003 

Provided 

Forebay Length (m) 135 

Flow Velocity (m/s) 0.47 

Length to Width Ratio 5:1 

 

Thus, the sediment forebay has been designed to provide the required dispersion and flow lengths.  
 

Sediment Loading and Cleanout Frequency 

Table No. 6 illustrates sediment loading to the sediment forebays as well as the subsequent cleanout frequency 
required to maintain these systems. 
 

Table No. 6: Sediment Loading and Cleanout Frequency – Sediment Forebay 

System 
Component 

Catchment 
Area 

Imp. 
(%) 

Annual 
Sediment 
Loading 

TSS 
Removal 

Annual 
TSS 

Reduction 

Storage 
Volume 

(1/3 of forebay) 

Cleanout 
Frequency 

Forebay 59.54 ha 78 196.5 m3 80% 157.2 m3 776 m3 ~ 5 years 
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5.5.2 Pond B 

The proposed stormwater management facility will be 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 approximately 127.5 m³/ha of storage volume for a contributing drainage 
area that is 80% impervious. 40 m³/ha of the required storage volume is extended detention volume, while the 
remaining 87.5 m³/ha is permanent pool.  
 
Based on a total contributing drainage area of 10.21 hectares (Catchment 203), 1,302 m³ of permanent pool 
storage is required. The stormwater management facility has been designed with a 0.2 metre shallow permanent 
pool, which provides 1,081.1 m³ of permanent pool volume. A further 255.6 m3 of permanent pool volume has 
been provided in the sediment forebay created at the pipe inlet for a total permanent pool volume of 1,336.7 m³.  
 
Based on a total contributing drainage area of 10.21 hectares, 408 m³ of extended detention storage is required. 
The stormwater management facility has been designed with approximately 7,165 m3 of active storage beneath 
the weir elevation. The drawdown in the stormwater management facility is 48 hours for the 2-year design storm 
event. The drawdown calculations have been included in Appendix D. 
 
There are two (2) catchbasin outlet structures that control the outflow from the pond. The first outlet structure 
includes a knockout at the base of the active storage to provide extended detention. The two (2) catchbasin 
structures allows the major flows up to and including the 100-year design storm to be conveyed to Boyne Creek. 
An overflow weir (5.0 m x 0.3 m) provides an additional outlet to Boyne Creek. Runoff from the pond begins to 
flow through the weir at a ponding elevation of 468.40 metres. 
 
Sediment Forebay Design 
The proposed stormwater management facility has been designed with sediment forebay at the main pipe inlet 
location. The sediment forebays are 1.5 m deep and has been designed as recommended within the MOE 
guidelines. The full sediment forebay sizing information has been included in Appendix D. 
 
Table No. 7 summarizes the required and provided parameters within the sediment forebay design. 

 
Table No. 7: Sediment Forebay Design Details 

 Forebay 

Required 

Dispersion Length (m) 25.1 

Settling Length (m) 18.7 

Flow Velocity (m/s) 0.50 

Length to Width Ratio 2:1 

Settling Velocity (m/s) 0.0003 

Provided 

Forebay Length (m) 25.5 

Flow Velocity (m/s) 0.31 

Length to Width Ratio 3:1 

 
Thus, the sediment forebay has been designed to provide the required dispersion and flow lengths.  
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Sediment Loading and Cleanout Frequency 

Table No. 8 illustrates sediment loading to the sediment forebays as well as the subsequent cleanout frequency 
required to maintain these systems. 

 

Table No. 8: Sediment Loading and Cleanout Frequency – Sediment Forebays 

System 
Component 

Catchment 
Area 

Imp. 
(%) 

Annual 
Sediment 
Loading 

TSS 
Removal 

Annual 
TSS 

Reduction 

Storage 
Volume 

(1/3 of forebay) 

Cleanout 
Frequency 

Forebay 10.21 ha 80% 32 m3 80% 25.6 m3 85 m3 ~ 3 years 

5.5.3 Routing – Post-Development Conditions 

MIDUSS was used to calculate the peak flow rate from the site under post-development conditions.  A copy of 
the calculations of the post-development flow rates can be found in Appendix D.  

 
Table 9 identifies the storage capacity available, and the capacity used in the Pond A stormwater management 
facility under each storm condition. 

 

Table 9: Stage/Storage/Discharge Comparison – Pond A Proposed Stormwater Management Facility  

Control 

Point 

Available Capacities Actual Capacity Used 

Peak 

Flow m³/s 

Storage 

Volume m³ 

Storage 

Elevation m 

Peak 

Flow m³/s 

Storage 

Volume m³ 

Storage 

Elevation m 

Knockout Invert 0.000 0 456.00 --- --- --- 

2 Year --- --- --- 0.128 14,302 456.94 

CB Lip Invert 0.130 15,346 457.00 --- --- --- 

5 Year --- --- --- 1.521 17,851 457.14 

100 Year --- --- --- 2.579 37,043 458.12 

Weir 2.663 40,986 458.30 --- --- --- 

Regional  --- --- --- 3.273 43,359 458.41 

Top of Pond 5.093 47,806 458.60 --- --- --- 
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Table 10 identifies the storage capacity available, and the capacity used in the Pond B stormwater management 
facility under each storm condition. 

 

Table 10: Stage/Storage/Discharge Comparison – Pond B Proposed Stormwater Management Facility  

Control 

Point 

Available Capacities Actual Capacity Used 

Peak 

Flow m³/s 

Storage 

Volume m³ 

Storage 

Elevation m 

Peak 

Flow m³/s 

Storage 

Volume m³ 

Storage 

Elevation m 

Knockout Invert 0.000 0 468.30 --- --- --- 

2 Year --- --- --- 0.042 2,374 467.80 

CB Lip Invert 0.043 2,495 468.80 --- --- --- 

5 Year --- --- --- 0.314 3,110 468.93 

Regional  --- --- --- 0.945 3,898 469.07 

100 Year --- --- --- 1.040 4,928 469.24 

Weir 1.299 8,175 469.70 --- --- --- 

Top of Pond 2.586 10,427 470.00 --- --- --- 

 

5.6 Post-Development Outlet to Grand River 

Table 11 summarizes the post-development flows for the full range of design storm events. 
 
  Table 11: Post-Development Flows  

 2 Year 5 Year 100 Year Regional 

Catchment 201 and 202 
(controlled) 

Flow Rate 0.128 m³/s 1.521 m³/s 2.579 m³/s 3.273 m³/s 

Volume 15,795 m3 25,320 m3 53,328 m3 136,455 m3 

Catchment 203 
(controlled) 

Flow Rate 0.042 m³/s 0.314 m³/s 0.945 m³/s 1.040 m³/s 

Volume 2,770 m³ 4,400 m³ 9,198 m³ 23,627 m³ 

Total Flow 
Flow Rate 0.170 m³/s 1.823 m³/s 3.588 m³/s 3.865 m³/s 

Volume 12,628 m³ 22,516 m³ 54,581 m³ 145,779 m³ 
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The following table compares the post-development condition flow rates to the existing condition release rates 
for the full range of design storm events. 
 

  Table 12: Comparison of Allowable Release Rates and Post-Development Condition Flow Rates 

 2 Year 5 Year 100 Year 

Allowable Release Rate to Boyne Creek 0.140 m3/s 1.956 m3/s 9.428 m3/s 

Total Flow to Boyne Creek 0.128 m³/s 1.521 m³/s 2.579 m³/s 

Allowable Release Rate to Roadside 
Ditch on County Road 109 Right-of-Way 

0.043 m3/s 0.690 m3/s 3.168 m3/s 

Total Flow to Roadside Ditch 0.042 m³/s 0.314 m³/s 0.945 m³/s 
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6. WATER BALANCE 

The average annual precipitation for the area in which the study site is located is estimated to be approximately 
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. The water balance is calculated on a monthly basis based on the strategy 
identified in Instructions and Tables for Computing Potential Evapotranspiration and the Water Balance 
(Thornthwaite and Mather, 1957).  

 
Under pre-development conditions, the study area is considered mostly pervious surfaces and the site 
discharges sheetflows overland north to Boyne Creek or south to the roadside ditch on County Road 109 before 
ultimately discharging to Boyne Creek. The annual average recharge volume on the site is 95,613 m3 under pre-
development conditions. The annual runoff volume from the site to Boyne Creek is 117,568 m3 via either direct 
overland sheetflow or the roadside ditch on County Road 109. 
 
Table No. 13 below summarizes the infiltration volumes under pre-development conditions. See Table No. 16 
for further details on the monthly water balance calculations for the site under pre-development conditions. 
 
Table No. 13: Pre-Development Condition Infiltration Volumes 

Catchment ID Outlet 
Area 
(ha) 

Imperv. (%) 
Annual 

Infiltration Volume 

101, 102, 103 Boyne Creek 54.85 1.2 75,351 m3 

104, 105 
Roadside Ditch on 
County Road 109 

14.92 0 20,263 m3 

Total -- 69.77 1 95,613 m3 

 
Under post-development conditions, the site is approximately 78% impervious. The increase in impervious area 
results in additional precipitation being available for runoff and recharge due to the minimal evapotranspiration. 
Therefore, the annual average recharge volume for the site under post-development conditions is 36,072 m3 and 
the annual average runoff volume for the site to Boyne Creek, either via direct overland sheetflow or via the 
roadside ditch, is 438,778 m3.  
 
Table No. 14 below summarizes the infiltration volumes under post-development conditions. See Table No. 17 
for further details on the monthly water balance calculations for the site under post-development conditions.  
 
Table No. 14: Post-Development Condition Infiltration Volumes 

Catchment ID Outlet Area (ha) 
Imperv. 

(%) 

Annual 

Infiltration Volume 

201, 202 
Stormwater Management Facility 

Pond A – to Boyne Creek 
59.54 78 31,161 m3 

203 
Stormwater Management Facility 

Pond B – to Roadside Ditch 
10.21 80 4,911 m3 

Total -- 69.75 78 36,072 m3 

 
  



Grand Valley Business Park
Town of Grand Valley

Date: December 14, 2021

Table 16: Monthly Water Balance (Pre-Development Conditions)
PRE-DEVELOPMENT CONDITIONS

Contributing Catchments: Soil Type: Sandy Silt Till, Clayey Silt Till Runoff Factor = 0.65

Vegetation: Shallow rooted

Contributing Area = 54.85 ha Root Zone Depth = 0.4m

Percent Impervious = 1.2%

0.33

Month
Daily Average 

Temperature

Monthly Heat 

Index (I)

Unadjusted Daily 

Potential 

Evapotranspiration

Correction 

Factors

Adjusted Potential 

Evapotranspiration 

(PE)

Average 

Precipitation (P)
P-PE

Accum. Pot. 

Water Loss

Storage 

(ST)
∆S

Pervious 

ET

Actual 

Evapotrans-

piration (AE)

 Pervious ET 

- Actual ET

Moisture 

Deficit (D)

Moisture 

Surplus (S)

Water 

Runoff 

(RO)

Snow Melt 

Runoff

Total  

Recharge 

and Runoff

Actual 

Runoff

Recharge 

Volume

Runoff 

Volume

(°C) (mm) (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 67.9 236.5 0.0 0.0 0.0 0.0 0.0 10.3 0.0 10.3 6.7 1,969 3,657

Feb -6.3 0.0 0.0 24.6 0.0 55.9 55.9 292.4 0.0 0.0 0.0 0.0 0.0 5.1 0.0 5.1 3.3 985 1,829

Mar -1.9 0.0 0.0 30.6 0.0 59.6 59.6 352.0 0.0 0.0 0.0 0.0 0.0 2.6 0.0 2.6 1.7 492 914

Apr 5.7 1.2 0.9 33.6 30.2 74.1 43.9 100.0 0.0 30.2 30.0 0.2 -0.2 44.1 23.3 25.2 48.5 31.5 9,311 17,292

May 12.2 3.9 2.0 37.8 75.6 86.9 11.3 100.0 0.0 75.6 75.0 0.6 -0.6 11.9 17.6 113.4 131.0 85.2 25,150 46,707

Jun 17.5 6.7 2.9 38.4 111.4 83.8 -27.6 -27.6 75.0 25.0 108.8 107.9 0.9 3.4 0.9 9.2 56.7 65.9 42.9 12,659 23,510

Jul 20.0 8.2 3.4 38.7 131.6 89.2 -42.4 -69.9 49.0 26.0 115.2 114.3 0.9 17.3 0.9 5.1 28.4 33.4 21.7 6,419 11,920

Aug 19.0 7.6 3.2 36.0 115.2 96.6 -18.6 -88.5 40.0 9.0 105.6 104.7 0.9 10.5 0.9 3.0 14.3 17.3 11.2 3,315 6,157

Sep 14.9 5.2 2.5 31.2 78.0 93.1 15.1 55.1 15.1 78.0 77.4 0.6 -0.6 0.6 1.8 8.0 9.8 6.4 1,881 3,493

Oct 8.3 2.2 1.3 28.5 37.1 77.2 40.2 95.3 40.2 37.1 36.8 0.3 -0.3 0.3 1.0 4.0 5.0 3.3 969 1,800

Nov 2.1 0.3 0.3 24.3 7.3 93.0 85.7 100.0 4.8 7.3 7.2 0.1 -0.1 81.0 41.0 2.0 43.0 28.0 8,261 15,343

Dec -3.9 0.0 0.0 23.1 0.0 68.6 68.6 168.6 0.0 0.0 0.0 0.0 0.0 20.5 0.0 20.5 13.3 3,939 7,315

Total 35.1 945.9 359.6 557.8 553.3 4.5 29.4 140.6 140.6 252.0 392.5 255.1 75,351 139,937

Contributing Catchments: Soil Type: Sandy Silt Till, Clayey Silt Till Runoff Factor = 0.65

Vegetation: Shallow rooted

Contributing Area = 14.92 ha Root Zone Depth = 0.4m

Percent Impervious = 0.0%

0.33

Month
Daily Average 

Temperature

Monthly Heat 

Index (I)

Unadjusted Daily 

Potential 

Evapotranspiration

Correction 

Factors

Adjusted Potential 

Evapotranspiration 

(PE)

Average 

Precipitation (P)
P-PE

Accum. Pot. 

Water Loss

Storage 

(ST)
∆S

Pervious 

ET

Actual 

Evapotrans-

piration (AE)

 Pervious ET 

- Actual ET

Moisture 

Deficit (D)

Moisture 

Surplus (S)

Water 

Runoff 

(RO)

Snow Melt 

Runoff

Total  

Recharge 

and Runoff

Actual 

Runoff

Recharge 

Volume

Runoff 

Volume

(°C) (mm) (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 67.9 236.5 0.0 0.0 0.0 0.0 0.0 10.2 0.0 10.2 6.6 532 988

Feb -6.3 0.0 0.0 24.6 0.0 55.9 55.9 292.4 0.0 0.0 0.0 0.0 0.0 5.1 0.0 5.1 3.3 266 494

Mar -1.9 0.0 0.0 30.6 0.0 59.6 59.6 352.0 0.0 0.0 0.0 0.0 0.0 2.5 0.0 2.5 1.7 133 247

Apr 5.7 1.2 0.9 33.6 30.2 74.1 43.9 100.0 0.0 30.2 30.2 0.0 0.0 43.9 23.2 25.2 48.4 31.4 2,526 4,692

May 12.2 3.9 2.0 37.8 75.6 86.9 11.3 100.0 0.0 75.6 75.6 0.0 0.0 11.3 17.2 113.4 130.6 84.9 6,822 12,669

Jun 17.5 6.7 2.9 38.4 111.4 83.8 -27.6 -27.6 75.0 25.0 108.8 108.8 0.0 2.6 0.0 8.6 56.7 65.3 42.5 3,411 6,335

Jul 20.0 8.2 3.4 38.7 131.6 89.2 -42.4 -69.9 49.0 26.0 115.2 115.2 0.0 16.4 0.0 4.3 28.4 32.7 21.2 1,706 3,167

Aug 19.0 7.6 3.2 36.0 115.2 96.6 -18.6 -88.5 40.0 9.0 105.6 105.6 0.0 9.6 0.0 2.2 14.3 16.5 10.7 859 1,596

Sep 14.9 5.2 2.5 31.2 78.0 93.1 15.1 55.1 15.1 78.0 78.0 0.0 0.0 0.0 1.1 8.0 9.1 5.9 474 880

Oct 8.3 2.2 1.3 28.5 37.1 77.2 40.2 95.3 40.2 37.1 37.1 0.0 0.0 0.0 0.5 4.0 4.5 3.0 237 440

Nov 2.1 0.3 0.3 24.3 7.3 93.0 85.7 100.0 4.8 7.3 7.3 0.0 0.0 81.0 40.7 2.0 42.7 27.8 2,232 4,146

Dec -3.9 0.0 0.0 23.1 0.0 68.6 68.6 168.6 0.0 0.0 0.0 0.0 0.0 20.4 0.0 20.4 13.2 1,064 1,976

Total 35.1 945.9 359.6 557.8 557.8 0.0 28.5 136.1 136.1 252.0 388.0 252.2 20,263 37,630

Notes: Precipitation and Temperature data from Environment Canada Climate Normals 1981-2010 for Fergus Shand Dam

Monthly water balance strategy as outlined in the document Instructions and Tables for Computing Potential Evapotranspiration and the Water Balance (Thornthwaite and Mather, 1957) 

Monthy Heat Index (I) from Table 2 of Instructions and Tables for Computing Potential Evapotranspiration and the Water Balance

Correction Factors from Table 6 of Instructions and Tables for Computing Potential Evapotranspiration and the Water Balance

Evaporation Factor for Impervious Surfaces = Average Annual Evapotranspiration for Impervious Surfaces (183mm/year) / Average Annual Evapotranspiration for Pervious Surfaces (557.8mm/year) = 0.33

Catchment 101, 102, 103 (Outlets to Boyne 

Creek)

Catchment 104, 105 (Outlets to Roadside 

Ditch on County Road 109)

Evapotranspiration 

Factor for Impervious 

Surfaces =

Runoff Factor = [(Impervious Percentage of Site x Average Annual Runoff for Impervious Surfaces) + (Pervious Silt Till Percentage of Site x Average Annual Runoff for Pervious Silt Till Surfaces)] / Total Annual Recharge & Runoff 

Evapotranspiration 

Factor for Impervious 

Surfaces =

Soil Moisture Retention Capacity (mm) 

=
100

Soil Moisture Retention Capacity (mm) 

=
100
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Grand Valley Business Park
Town of Grand Valley

Date: December 14, 2021

Table 17: Monthly Water Balance (Post-Development Conditions)
POST-DEVELOPMENT CONDITIONS

Contributing Catchments: Soil Type: Sandy Silt Till, Clayey Silt Till Runoff Factor = 0.92

Vegetation: Shallow rooted

Contributing Area = 59.54 ha Root Zone Depth = 0.4m

Percent Impervious = 78.0%

Month
Daily Average 

Temperature

Monthly 

Heat Index

Unadjusted Daily 

Potential 

Evapotranspiration

Correction 

Factors

Adjusted Potential 

Evapotranspiration

Average 

Precipitation
P-PE

Accum. 

Pot. Water 

Loss

Storage ∆S
Pervious 

ET

Actual 

Evapotrans-

piration

 Pervious 

ET - 

Actual ET

Moisture 

Deficit

Moisture 

Surplus

Water 

Runoff

Snow Melt 

Runoff

Total 

Recharge & 

Runoff

Actual 

Runoff

Natural 

Recharge 

Volume

Runoff 

Volume

(°C) (mm) (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 67.9 236.5 0.0 0.0 0.0 0.0 0.0 14.8 0.0 14.8 13.7 679 8,138

Feb -6.3 0.0 0.0 24.6 0.0 55.9 55.9 292.4 0.0 0.0 0.0 0.0 0.0 7.4 0.0 7.4 6.8 339 4,069

Mar -1.9 0.0 0.0 30.6 0.0 59.6 59.6 352.0 0.0 0.0 0.0 0.0 0.0 3.7 0.0 3.7 3.4 170 2,035

Apr 5.7 1.2 0.9 33.6 30.2 74.1 43.9 100.0 0.0 30.2 14.4 15.8 15.8 59.7 31.4 25.2 56.6 52.2 2,593 31,080

May 12.2 3.9 2.0 37.8 75.6 86.9 11.3 100.0 0.0 75.6 36.0 39.6 39.6 50.9 41.1 113.4 154.5 142.6 7,085 84,927

Jun 17.5 6.7 2.9 38.4 111.4 83.8 -27.6 -27.6 75.0 25.0 108.8 51.8 57.0 59.6 57.0 49.1 56.7 105.8 97.6 4,850 58,132

Jul 20.0 8.2 3.4 38.7 131.6 89.2 -42.4 -69.9 49.0 26.0 115.2 54.8 60.4 76.8 60.4 54.7 28.4 83.1 76.7 3,809 45,656

Aug 19.0 7.6 3.2 36.0 115.2 96.6 -18.6 -88.5 40.0 9.0 105.6 50.3 55.3 64.9 55.3 55.0 14.3 69.3 64.0 3,179 38,104

Sep 14.9 5.2 2.5 31.2 78.0 93.1 15.1 55.1 15.1 78.0 37.1 40.9 40.9 40.9 48.0 8.0 56.0 51.6 2,565 30,752

Oct 8.3 2.2 1.3 28.5 37.1 77.2 40.2 95.3 40.2 37.1 17.6 19.4 19.4 19.4 33.7 4.0 37.7 34.8 1,728 20,711

Nov 2.1 0.3 0.3 24.3 7.3 93.0 85.7 100.0 4.8 7.3 3.5 3.8 3.8 84.8 59.2 2.0 61.2 56.5 2,807 33,651

Dec -3.9 0.0 0.0 23.1 0.0 68.6 68.6 168.6 0.0 0.0 0.0 0.0 0.0 29.6 0.0 29.6 27.3 1,358 16,276

Total 35.1 945.9 359.6 557.8 265.5 292.3 320.9 428.4 427.7 252.0 679.7 627.4 31,161 373,530

Contributing Catchments: Soil Type: Sandy Silt Till, Clayey Silt Till Runoff Factor = 0.93

Vegetation: Shallow rooted

Contributing Area = 10.21 ha Root Zone Depth = 0.4m

Percent Impervious = 80.0%

Month
Daily Average 

Temperature

Monthly 

Heat Index

Unadjusted Daily 

Potential 

Evapotranspiration

Correction 

Factors

Adjusted Potential 

Evapotranspiration

Average 

Precipitation
P-PE

Accum. 

Pot. Water 

Loss

Storage ∆S
Pervious 

ET

Actual 

Evapotrans-

piration

 Pervious 

ET - 

Actual ET

Moisture 

Deficit

Moisture 

Surplus

Water 

Runoff

Snow Melt 

Runoff

Total 

Recharge & 

Runoff

Actual 

Runoff

Natural 

Recharge 

Volume

Runoff 

Volume

(°C) (mm) (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 67.9 236.5 0.0 0.0 0.0 0.0 0.0 14.9 0.0 14.9 13.9 107 1,417

Feb -6.3 0.0 0.0 24.6 0.0 55.9 55.9 292.4 0.0 0.0 0.0 0.0 0.0 7.5 0.0 7.5 6.9 53 709

Mar -1.9 0.0 0.0 30.6 0.0 59.6 59.6 352.0 0.0 0.0 0.0 0.0 0.0 3.7 0.0 3.7 3.5 27 354

Apr 5.7 1.2 0.9 33.6 30.2 74.1 43.9 100.0 0.0 30.2 14.0 16.3 16.3 60.1 31.6 25.2 56.8 52.8 406 5,389

May 12.2 3.9 2.0 37.8 75.6 86.9 11.3 100.0 0.0 75.6 35.0 40.6 40.6 51.9 41.7 113.4 155.1 144.3 1,109 14,732

Jun 17.5 6.7 2.9 38.4 111.4 83.8 -27.6 -27.6 75.0 25.0 108.8 50.3 58.5 61.0 58.5 50.1 56.7 106.8 99.3 763 10,142

Jul 20.0 8.2 3.4 38.7 131.6 89.2 -42.4 -69.9 49.0 26.0 115.2 53.3 61.9 78.3 61.9 56.0 28.4 84.4 78.5 603 8,011

Aug 19.0 7.6 3.2 36.0 115.2 96.6 -18.6 -88.5 40.0 9.0 105.6 48.8 56.8 66.4 56.8 56.4 14.3 70.7 65.7 505 6,712

Sep 14.9 5.2 2.5 31.2 78.0 93.1 15.1 55.1 15.1 78.0 36.1 41.9 41.9 41.9 49.2 8.0 57.2 53.2 409 5,427

Oct 8.3 2.2 1.3 28.5 37.1 77.2 40.2 95.3 40.2 37.1 17.1 19.9 19.9 19.9 34.5 4.0 38.5 35.8 275 3,659

Nov 2.1 0.3 0.3 24.3 7.3 93.0 85.7 100.0 4.8 7.3 3.4 3.9 3.9 84.9 59.7 2.0 61.7 57.4 441 5,859

Dec -3.9 0.0 0.0 23.1 0.0 68.6 68.6 168.6 0.0 0.0 0.0 0.0 0.0 29.9 0.0 29.9 27.8 213 2,835

Total 35.1 945.9 359.6 557.8 258.0 299.8 328.4 435.9 435.2 252.0 687.2 639.1 4,911 65,248

Notes: Precipitation and Temperature data from Environment Canada Climate Normals 1981-2010 for Fergus Shand Dam

Monthly water balance strategy as outlined in the document Instructions and Tables for Computing Potential Evapotranspiration and the Water Balance (Thornthwaite and Mather, 1957) 

Monthy Heat Index (I) from Table 2 of Instructions and Tables for Computing Potential Evapotranspiration and the Water Balance

Correction Factors from Table 6 of Instructions and Tables for Computing Potential Evapotranspiration and the Water Balance

Evaporation Factor for Impervious Surfaces = Average Annual Evapotranspiration for Impervious Surfaces (183mm/year) / Average Annual Evapotranspiration for Pervious Surfaces (557.8mm/year) = 0.33

0.33Soil Moisture Retention Capacity 

(mm) =
100

201, 202 (Outlets to  Stormwater 

Management Facility Pond A)

Evapotranspiration 

Factor for Impervious 

Surfaces =

203 (Outlets to Stormwater 

Management Facility Pond B)

0.33
Evapotranspiration 

Factor for Impervious 

Surfaces =

Runoff Factor = [(Impervious Percentage of Site x Average Annual Runoff for Impervious Surfaces) + (Pervious Silt Till Percentage of Site x Average Annual Runoff for Pervious Silt Till Surfaces)] / Total Annual Recharge & Runoff 

Soil Moisture Retention Capacity 

(mm) =
100
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Grand Valley Business Park

Town of Grand Valley

Date: December 14, 2021

Pre-

Development 

Conditions

Post-

Development 

Conditions

Difference 

(Post - Pre)

On Site 95,613 36,072 -62.27%

To Boyne Creek 139,937 373,530 166.93%

To Roadside Ditch on 

County Road 109
37,630 65,248 73.39%

Total 177,568 438,778

Runoff

Recharge



THOMASFIELD HOMES LTD.  
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Table No. 15 compares the infiltration volumes under pre-development and post-development conditions. 
 
Table No. 15: Comparison of Infiltration Volumes under Pre-Development and Post-Development 
Conditions 

Annual Infiltration Volume 
Difference  

Post-Development to Pre-Development Pre-Development 
Conditions 

Post-Development 
Conditions 

95,613 m3 36,072 m3 - 59,541 m3 

7. UTILITIES 

The hydro servicing design will be completed by others. The location of the streetlights and transformers will be 
shown on the site servicing drawings at detailed design. The other utilities (Bell, Cable and Gas) will be notified 
of the development and will complete their designs in conjunction with the hydro company. When available, the 
design information will be added to the site servicing drawings and grading plan. 

8. CONCLUSIONS 

In summary, the features of the design for the proposed development are as follows:  

 
1. The local storm sewer system on the internal roads will be designed to convey the flow rates from the 5-

year design storm event.  
2. A 200 mm diameter watermain on all streets will supply the proposed development. Hydrants will be placed 

at a minimum distance of 100m to provide fire protection. 
3. As part of the proposed development, a 250mm diameter sanitary sewer will be extended across Boyne 

Creek via trenchless technologies from the sanitary sewer stub terminated at the sewage pumping station 
in the subdivision west of Boyne Creek to the proposed stormwater management facility. The 250mm 
diameter sanitary sewer will then be extended along the west boundary of the future development lands 
to Street B, and ultimately to Street A and Street C. 

All of which is respectfully submitted.  

 

 

GM BLUEPLAN ENGINEERING LIMITED    

Per:                                                                                                                                   

 

Angela Kroetsch, P.Eng. 
 

W:\Guelph\117-2017\117184  Thomasfield Industrial Lands Pre-Engineering\5 Work In Progress\Reports, Manuals, Contracts\Design Report\117184 - Functional Servicing 
Report_2021-12-22.Docx 
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APPENDIX A 

Sanitary Sewer Design   



M = 1 +  14        where P is population in 1000's

  i = unit of peak extraneous flow (0.20 L/ha/s)              4 + (P)
1/2

  A = Tributary area in gross hectares Q(p) = PqM   (L/s)

  M = Peaking factor 86.4

  Qp = peak population flow (L/s) Qi = iA

  Qi = peak extraneous flow (L/s) Qd = Qp + Qi + Qc + Qin (m
3
/s)

  Qd = peak design flow (m
3
/s)

PPU = 4 people per unit for singles, on-street towns and semi-detached units

Street Catchment From To
Length 

(m)

Pipe Size 

(mm)

Type of 

Pipe

Grade 

%

Capacity 

(m
3
/s)

Full Flow 

Velocity 

(m/s)

Actual 

velocity at 

Q(d)

Street A 100 MH18A MH17A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 9.30 9.30 2.69 0.003 95.0 200 0.010 1.00 0.043 1.357 0.312

Street A 101 MH17A MH16A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 2.70 12.00 3.47 0.003 96.4 200 0.010 0.50 0.030 0.960 0.221

Future External Area (SW) 102 Ext Pipe MH31A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 10.12 10.12 2.93 0.003 90.0 200 0.010 0.50 0.030 0.960 0.221

Street D NA MH31A MH30A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 0.00 10.12 2.93 0.003 64.8 200 0.010 1.20 0.047 1.487 0.342

Street D NA MH30A MH16A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 0.00 10.12 2.93 0.003 94.2 200 0.010 1.18 0.046 1.474 0.339

Street D 103 MH28A MH27A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 6.41 6.41 1.85 0.002 90.0 200 0.010 1.01 0.043 1.364 0.314

Street D 104 MH27A MH26A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 2.06 8.47 2.45 0.002 89.8 200 0.010 1.16 0.046 1.462 0.336

Street D NA MH26A MH16A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 0.00 8.47 2.45 0.002 88.7 200 0.010 1.33 0.049 1.565 0.360

Street A 105 MH16A MH15A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 2.79 33.38 9.66 0.010 88.7 200 0.010 1.33 0.049 1.565 0.360

Street A 106 MH15A MH14A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 3.09 36.47 10.55 0.011 100.0 200 0.010 0.50 0.030 0.960 0.221

Street A 107 MH14A MH13A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 2.69 39.16 11.33 0.011 100.3 200 0.010 0.50 0.030 0.960 0.221

Street A NA MH13A MH8A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 0.00 39.16 11.33 0.011 51.2 200 0.010 0.50 0.030 0.960 0.221

Street B 108 MH11A MH10A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 5.56 5.56 1.61 0.002 99.5 200 0.010 1.60 0.054 1.717 0.395

Street B 109 MH10A MH9A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 1.32 6.88 1.99 0.002 77.6 200 0.010 1.61 0.054 1.722 0.396

Street B 110 MH9A MH8A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 1.07 7.95 2.30 0.002 76.3 200 0.010 1.50 0.052 1.662 0.382

Street C 111 MH24A MH23A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 1.51 1.51 0.44 0.000 100.0 200 0.010 1.00 0.043 1.357 0.312

Street C 112 MH23A MH22A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 1.96 3.47 1.00 0.001 100.0 200 0.010 0.55 0.032 1.007 0.232

Street C NA MH22A MH21A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 0.00 3.47 1.00 0.001 23.2 200 0.010 0.73 0.036 1.160 0.267

Street C 113 MH21A MH21A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 3.44 6.91 2.00 0.002 100.0 200 0.010 0.68 0.035 1.119 0.257

Street C NA MH21A MH8A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 0.00 6.91 2.00 0.002 48.8 200 0.010 0.61 0.033 1.060 0.244

Street A 114 MH8A MH7A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 1.29 55.31 16.00 0.016 83.9 200 0.010 0.46 0.029 0.921 0.212

Street A 115 MH7A MH6A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 1.63 56.94 16.48 0.016 100.0 200 0.010 0.53 0.031 0.988 0.227

Future External Area (NW) 116 Ext Pipe MH6A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 10.80 10.80 3.13 0.003 90.0 200 0.010 0.50 0.030 0.960 0.221

Utiity Easement NA MH6A MH5A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 0.00 67.74 19.60 0.020 87.6 200 0.010 0.51 0.030 0.969 0.223

Utiity Easement NA MH5A MH4A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 0.00 67.74 19.60 0.020 90.0 200 0.010 1.50 0.052 1.662 0.382

Utiity Easement NA MH4A MH3A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 0.00 67.74 19.60 0.020 90.0 200 0.010 2.46 0.067 2.129 0.490

Utiity Easement NA MH3A MH2A 0 0 0.00 0.00 4.500 4.0 0.00 0.00 0.00 67.74 19.60 0.020 90.0 200 0.010 2.46 0.067 2.129 0.490

  q = average daily per capita flow (450 L/cap/d 

SANITARY SEWER DESIGN

GRAND VALLEY BUSINESS PARK

Proposed Sewer

Commercial (25 m
3
/ha/d)

Actual 

Peaking 

Factor 

(M)

Pop. 

Flow Qp 

(L/s)

Cumul. 

Area

Residential

Cumul. 

Pop'n

Town of Grand Valley

Res. 

Infilt. 

Flow Qi 

(L/s)

Area 

(ha)

Comm. 

Area 

(ha)

Cumul. 

Area

Comm. 

Flow Qc 

(L/s)

Location Peak 

Design 

Flow Q 

(m
3
/s)

Indiv. 

Pop'n

Calculat

ed 

Peaking 

Factor 

(M)

p.1



M = 1 +  14        where P is population in 1000's

  i = unit of peak extraneous flow (0.20 L/ha/s)              4 + (P)
1/2

  A = Tributary area in gross hectares Q(p) = PqM   (L/s)

  M = Peaking factor 86.4

  Qp = peak population flow (L/s) Qi = iA

  Qi = peak extraneous flow (L/s) Qd = Qp + Qi + Qc + Qin (m
3
/s)

  Qd = peak design flow (m
3
/s)

PPU = 4 people per unit for singles, on-street towns and semi-detached units

Street Catchment From To
Length 

(m)

Pipe Size 

(mm)

Type of 

Pipe

Grade 

%

Capacity 

(m
3
/s)

Full Flow 

Velocity 

(m/s)

Actual 

velocity at 

Q(d)

  q = average daily per capita flow (450 L/cap/d 

SANITARY SEWER DESIGN

GRAND VALLEY BUSINESS PARK

Proposed Sewer

Commercial (25 m
3
/ha/d)

Actual 

Peaking 

Factor 

(M)

Pop. 

Flow Qp 

(L/s)

Cumul. 

Area

Residential

Cumul. 

Pop'n

Town of Grand Valley

Res. 

Infilt. 

Flow Qi 

(L/s)

Area 

(ha)

Comm. 

Area 

(ha)

Cumul. 

Area

Comm. 

Flow Qc 

(L/s)

Location Peak 

Design 

Flow Q 

(m
3
/s)

Indiv. 

Pop'n

Calculat

ed 

Peaking 

Factor 

(M)

Future Residential NA MH3A MH2A 100 100 15.69 15.69 4.244 4.0 2.21 3.14 0.00 0.00 0.00 0.005 100.0 200 0.010 0.50 0.030 0.960 0.221

Boyne Ck Crossing NA MH2A MH1A 0 100 0.00 15.69 4.244 4.0 2.21 3.14 0.00 67.74 19.60 0.025 100.3 200 0.010 4.43 0.090 2.857 0.657

Boyne Ck Crossing NA MH1A Ext Stub 0 100 0.00 15.69 4.244 4.0 2.21 3.14 0.00 67.74 19.60 0.025 100.0 200 0.010 0.50 0.030 0.960 0.221

Date: Project:

Designed By: RPM File:

Checked By: AEK

Minimum diameter = 200 mm

Minimum acceptable velocity = 0.6 m/s

Maximum acceptable velocity = 3.0 m/s

Roughness Coefficient for PVC pipe = 0.010

December 22, 2021

117184

GRAND VALLEY BUSINESS PARK

p.2



 

 

APPENDIX B 

Storm Sewer Design  



Fergus Shand Dam Chicago Storm Parameters

A = 1459.072

B = 13.69

C = 0.85

Intensity = A / (t + B)
C

Q = CiA (m
3
/s)

Street Catchment From To
Length 

(m)

Pipe Size 

(mm)

Type of 

Pipe
Grade %

Capacity 

(m
3
/s)

Full Flow 

Velocity 

(m/s)

Time of 

Flow 

(min.)

Future SWM Pond B

Street A 200B MH130 MH131 2.98 0.86 2.98 2.98 10.00 99.01 0.820 40.4 750 0.013 1.00 1.113 2.52 0.27

Street A 201B MH131 MH132 1.62 0.86 1.39 4.37 10.27 98.07 1.191 37.1 975 0.013 0.60 1.736 2.33 0.27

Street A to SWM Pond B 203B MH132 SWM B 1.83 0.86 1.57 5.95 10.53 97.16 1.605 36.0 975 0.013 1.00 2.241 3.00 0.20

SWM Pond A

Street A 200A MH 100 MH101 2.63 0.86 2.26 2.26 10.00 99.01 0.622 60.0 675 0.013 1.00 0.841 2.35 0.43

Street A 201A MH101 MH102 1.90 0.86 1.63 3.90 10.43 97.53 1.055 38.3 900 0.013 0.50 1.280 2.01 0.32

Street D 202A MH133 MH134 2.26 0.86 1.94 1.94 10.00 99.01 0.535 68.5 675 0.013 1.00 0.841 2.35 0.49

Street D 203A MH134 MH135 1.85 0.86 1.59 3.53 10.49 97.32 0.956 71.5 825 0.013 1.10 1.505 2.82 0.42

Street D 204A MH135 MH136 1.69 0.86 1.45 4.99 10.91 95.89 1.329 68.5 900 0.013 1.10 1.899 2.98 0.38

Street D 205A MH136 MH137 1.23 0.86 1.06 6.05 11.29 94.65 1.589 52.3 975 0.013 1.00 2.241 3.00 0.29

Street D 206A MH137 MH102 0.71 0.86 0.61 6.66 11.58 93.72 1.733 22.9 1050 0.013 0.90 2.591 2.99 0.13

Street A MH102 MH113 0.00 0.86 0.00 10.55 11.71 93.32 2.735 55.9 1350 0.013 0.50 3.774 2.64 0.35

Street A 207A MH113 MH103 1.00 0.86 0.86 11.41 12.06 92.23 2.924 55.8 1500 0.013 0.41 4.526 2.56 0.36

Street A 208A MH103 MH114 5.52 0.86 4.75 16.16 12.43 91.14 4.091 74.7 1500 0.013 0.50 4.998 2.83 0.44

Street A 209A MH114 MH104 1.44 0.86 1.24 17.40 12.87 89.85 4.342 75.3 1650 0.013 0.50 6.445 3.01 0.42

Street A 210A MH104 MH105 2.75 0.86 2.37 19.76 13.28 88.67 4.868 40.6 1650 0.013 0.50 6.445 3.01 0.22

Street A NA MH105 MH106 0.00 0.86 0.00 19.76 13.51 88.05 4.834 31.2 1650 0.013 0.50 6.445 3.01 0.17

Street A 211A MH106 MH107 0.64 0.86 0.55 20.31 13.68 87.58 4.942 17.4 1650 0.013 0.50 6.445 3.01 0.10

Street B 212A MH108 MH109 1.43 0.86 1.23 1.23 10.00 99.01 0.338 64.9 525 0.013 1.71 0.562 2.60 0.42

Street B 213A MH109 MH110 1.13 0.86 0.97 2.20 10.42 97.56 0.597 60.0 600 0.013 1.66 0.791 2.80 0.36

Street B 214A MH110 MH111 1.46 0.86 1.26 3.46 10.77 96.35 0.925 71.3 750 0.013 1.71 1.456 3.30 0.36

Street B 215A MH111 MH112 1.47 0.86 1.26 4.72 11.13 95.15 1.248 65.0 825 0.013 1.60 1.816 3.40 0.32

Street B 216A MH112 MH107 0.48 0.86 0.41 5.13 11.45 94.13 1.342 21.1 900 0.013 1.23 2.008 3.16 0.11

Street C 217A MH115 MH116 1.09 0.86 0.94 0.94 10.00 99.01 0.258 65.1 525 0.013 1.00 0.430 1.99 0.55

Street C 218A MH116 MH117 1.09 0.86 0.94 1.87 10.55 97.11 0.506 64.6 750 0.013 0.50 0.787 1.78 0.60

Street C 219A MH117 MH118 1.15 0.86 0.99 2.86 11.15 95.10 0.757 65.4 825 0.013 0.58 1.093 2.05 0.53

Flow     

(m
3
/s)

STORM SEWER DESIGN
5 Year Design

Area (ha)
Runoff 

Coefficient
A x C

Proposed Sewer

Cumulative 

A x C

Time of 

Conc.    

(min.)

Intensity 

(mm/hr)

GRAND VALLEY BUSINESS PARK Name

Town of Grand Valley

p. 1



Fergus Shand Dam Chicago Storm Parameters

A = 1459.072

B = 13.69

C = 0.85

Intensity = A / (t + B)
C

Q = CiA (m
3
/s)

Street Catchment From To
Length 

(m)

Pipe Size 

(mm)

Type of 

Pipe
Grade %

Capacity 

(m
3
/s)

Full Flow 

Velocity 

(m/s)

Time of 

Flow 

(min.)

Flow     

(m
3
/s)

STORM SEWER DESIGN
5 Year Design

Area (ha)
Runoff 

Coefficient
A x C

Proposed Sewer

Cumulative 

A x C

Time of 

Conc.    

(min.)

Intensity 

(mm/hr)

GRAND VALLEY BUSINESS PARK Name

Town of Grand Valley

Street C 220A MH118 MH119 1.29 0.86 1.11 3.97 11.68 93.40 1.031 56.5 900 0.013 0.70 1.515 2.38 0.40

Street C NA MH119 MH120 0.00 0.86 0.00 3.97 12.08 92.18 1.017 26.3 900 0.013 0.49 1.267 1.99 0.22

Street C 221A MH120 MH121 3.16 0.86 2.72 6.69 12.30 91.52 1.701 63.3 1050 0.013 0.64 2.185 2.52 0.42

Street C 222A MH121 MH122 1.68 0.86 1.44 8.14 12.72 90.28 2.040 36.5 1200 0.013 0.56 2.918 2.58 0.24

Street C NA MH122 MH125 0.00 0.86 0.00 8.14 12.95 89.60 2.025 30.0 1200 0.013 0.61 3.045 2.69 0.19

Street C 223A MH125 MH107 0.67 0.86 0.58 8.71 13.14 89.08 2.156 20.9 1200 0.013 0.63 3.095 2.74 0.13

Street A MH107 MH123 0.00 0.86 0.00 34.16 13.78 87.32 8.285 77.6 1950 0.013 0.50 10.062 3.37 0.38

Street A 224A MH123 MH126 0.57 0.86 0.49 34.65 14.16 86.29 8.306 47.8 1950 0.013 0.78 12.567 4.21 0.19

Street A 225A MH126 MH124 0.57 0.86 0.49 35.14 14.35 85.80 8.375 48.8 1950 0.013 0.96 13.942 4.67 0.17

UTILITY EASEMENT 226A MH124 MH127 1.44 0.86 1.24 36.38 14.52 85.35 8.624 149.3 1950 0.013 1.59 17.943 6.01 0.41

UTILITY EASEMENT NA MH127 MH128 0.00 0.86 0.00 36.38 14.94 84.30 8.518 125.3 1950 0.013 1.86 19.407 6.50 0.32

UTILITY EASEMENT NA MH128 MH129 0.00 0.86 0.00 36.38 15.26 83.50 8.438 42.1 1950 0.013 1.30 16.224 5.43 0.13

SWM Pond A NA MH129 HW1 0.00 0.86 0.00 36.38 15.39 83.19 8.406 57.0 1950 0.013 1.10 14.924 5.00 0.19

Date: Project: GRAND VALLEY BUSINESS PARK

Designed By: RPM

Checked By: AEK File:

Minimum diameter = 250 mm

Minimum acceptable velocity = 0.75 m/s, Maximum acceptable velocity = 4.5 m/s

December 22, 2021

117184

p. 2
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Geotechnical Investigation Report 



































































 

 

APPENDIX D 

Stormwater Management Analysis  



"                MIDUSS Output ----------------------------------------------->"
"                MIDUSS version                          Version 2.25  rev. 473"
"                MIDUSS created                       Sunday, February 07, 2010"
"           10   Units used:                                          ie METRIC"
"                Job folder:                                W:\Guelph\117-2017\"
"                117184  Thomasfield Industrial Lands Pre-Engineering\5 Work in 
Progress\Design Calcs\Modelling Files"
"                Output filename:                                   Pre_2yr.out"
"                Licensee name:                                            gmbp"
"                Company                                                   gmbp"
"                Date & Time last used:               11/18/2021 at 10:15:30 AM"
" 31          TIME PARAMETERS"
"        5.000   Time Step"
"      240.000   Max. Storm length"
"     1500.000   Max. Hydrograph"
" 32          STORM Chicago storm"
"            1   Chicago storm"
"      695.047   Coefficient A"
"        6.387   Constant B"
"        0.793   Exponent C"
"        0.380   Fraction R"
"      240.000   Duration"
"        1.000   Time step multiplier"
"             Maximum intensity            99.088    mm/hr"
"             Total depth                  35.279    mm"
"            6   002hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 101"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          101   No description"
"        0.000   % Impervious"
"       28.420   Total Area"
"      255.000   Flow length"
"        7.500   Overland Slope"
"       28.420   Pervious Area"
"      255.000   Pervious length"
"        7.500   Pervious slope"
"        0.000   Impervious Area"
"      255.000   Impervious length"
"        7.500   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"
"                     0.072     0.000     0.000     0.000 c.m/sec"
"             Catchment 101          Pervious   Impervious Total Area "
"             Surface Area           28.420     0.000      28.420     hectare"
"             Time of concentration  72.341     5.408      72.341     minutes"
"             Time to Centroid       160.381    0.000      160.381    minutes"
"             Rainfall depth         35.279     35.279     35.279     mm"
"             Rainfall volume        1.0026     0.0000     1.0026     ha-m"
"             Rainfall losses        34.200     35.279     34.200     mm"
"             Runoff depth           1.079      0.000      1.079      mm"
"             Runoff volume          306.75     0.00       306.75     c.m"
"             Runoff coefficient     0.031      0.000      0.031      "
"             Maximum flow           0.072      0.000      0.072      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.072     0.072     0.000     0.000"
" 33          CATCHMENT 102"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          102   Catchment 102"
"       30.000   % Impervious"
"        2.160   Total Area"
"       70.000   Flow length"
"        5.000   Overland Slope"
"        1.512   Pervious Area"
"       70.000   Pervious length"
"        5.000   Pervious slope"
"        0.648   Impervious Area"
"       70.000   Impervious length"
"        5.000   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"
"                     0.140     0.072     0.000     0.000 c.m/sec"
"             Catchment 102          Pervious   Impervious Total Area "
"             Surface Area           1.512      0.648      2.160      hectare"
"             Time of concentration  37.614     2.812      5.264      minutes"
"             Time to Centroid       131.152    114.444    115.621    minutes"
"             Rainfall depth         35.279     35.279     35.279     mm"
"             Rainfall volume        533.42     228.61     762.04     c.m"
"             Rainfall losses        34.201     2.061      24.559     mm"
"             Runoff depth           1.079      33.218     10.721     mm"



"             Runoff volume          16.31      215.26     231.57     c.m"
"             Runoff coefficient     0.031      0.942      0.304      "
"             Maximum flow           0.007      0.140      0.140      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.140     0.140     0.000     0.000"
" 33          CATCHMENT 103"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          103   Catchment 103"
"        0.000   % Impervious"
"       24.270   Total Area"
"      300.000   Flow length"
"        3.000   Overland Slope"
"       24.270   Pervious Area"
"      300.000   Pervious length"
"        3.000   Pervious slope"
"        0.000   Impervious Area"
"      300.000   Impervious length"
"        3.000   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"
"                     0.043     0.140     0.000     0.000 c.m/sec"
"             Catchment 103          Pervious   Impervious Total Area "
"             Surface Area           24.270     0.000      24.270     hectare"
"             Time of concentration  104.982    7.849      104.982    minutes"
"             Time to Centroid       187.877    0.000      187.877    minutes"
"             Rainfall depth         35.279     35.279     35.279     mm"
"             Rainfall volume        8562.31    0.00       8562.31    c.m"
"             Rainfall losses        34.200     35.279     34.200     mm"
"             Runoff depth           1.080      0.000      1.080      mm"
"             Runoff volume          262.09     0.00       262.09     c.m"
"             Runoff coefficient     0.031      0.000      0.031      "
"             Maximum flow           0.043      0.000      0.043      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.043     0.140     0.000     0.000"
" 40          HYDROGRAPH Copy to Outflow"
"            8   Copy to Outflow"
"                     0.043     0.140     0.140     0.000"
" 40          HYDROGRAPH   Combine    1"



"            6   Combine "
"            1   Node #"
"                Combined Outflow - To Creek"
"             Maximum flow                  0.140    c.m/sec"
"             Hydrograph volume           800.408    c.m"
"                     0.043     0.140     0.140     0.140"
" 40          HYDROGRAPH Start - New Tributary"
"            2   Start - New Tributary"
"                     0.043     0.000     0.140     0.140"
" 33          CATCHMENT 104"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          104   Catchment 104"
"        0.000   % Impervious"
"        2.640   Total Area"
"       65.000   Flow length"
"        2.000   Overland Slope"
"        2.640   Pervious Area"
"       65.000   Pervious length"
"        2.000   Pervious slope"
"        0.000   Impervious Area"
"       65.000   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     0.000     0.140     0.140 c.m/sec"
"             Catchment 104          Pervious   Impervious Total Area "
"             Surface Area           2.640      0.000      2.640      hectare"
"             Time of concentration  47.361     3.541      47.361     minutes"
"             Time to Centroid       139.339    0.000      139.339    minutes"
"             Rainfall depth         35.279     35.279     35.279     mm"
"             Rainfall volume        931.38     0.00       931.38     c.m"
"             Rainfall losses        34.201     35.279     34.201     mm"
"             Runoff depth           1.079      0.000      1.079      mm"
"             Runoff volume          28.48      0.00       28.48      c.m"
"             Runoff coefficient     0.031      0.000      0.031      "
"             Maximum flow           0.010      0.000      0.010      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.010     0.010     0.140     0.140"
" 33          CATCHMENT 105"



"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          105   Catchment 105"
"        0.000   % Impervious"
"       12.280   Total Area"
"      140.000   Flow length"
"        3.000   Overland Slope"
"       12.280   Pervious Area"
"      140.000   Pervious length"
"        3.000   Pervious slope"
"        0.000   Impervious Area"
"      140.000   Impervious length"
"        3.000   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"
"                     0.034     0.010     0.140     0.140 c.m/sec"
"             Catchment 105          Pervious   Impervious Total Area "
"             Surface Area           12.280     0.000      12.280     hectare"
"             Time of concentration  66.454     4.968      66.452     minutes"
"             Time to Centroid       155.440    117.832    155.439    minutes"
"             Rainfall depth         35.279     35.279     35.279     mm"
"             Rainfall volume        4332.31    0.00       4332.31    c.m"
"             Rainfall losses        34.200     1.762      34.200     mm"
"             Runoff depth           1.079      33.517     1.079      mm"
"             Runoff volume          132.56     0.00       132.56     c.m"
"             Runoff coefficient     0.031      0.000      0.031      "
"             Maximum flow           0.034      0.000      0.034      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.034     0.043     0.140     0.140"
" 40          HYDROGRAPH Copy to Outflow"
"            8   Copy to Outflow"
"                     0.034     0.043     0.043     0.140"
" 40          HYDROGRAPH   Combine    1"
"            6   Combine "
"            1   Node #"
"                Combined Outflow - To Creek"
"             Maximum flow                  0.158    c.m/sec"
"             Hydrograph volume           961.445    c.m"
"                     0.034     0.043     0.043     0.158"
" 38          START/RE-START TOTALS 105"



"            3   Runoff Totals on EXIT"
"             Total Catchment area                      69.770    hectare"
"             Total Impervious area                      0.648    hectare"
"             Total % impervious                         0.929"
" 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\117-2017\"
"                117184  Thomasfield Industrial Lands Pre-Engineering\5 Work in 
Progress\Design Calcs\Modelling Files"
"                Output filename:                                   Pre_5yr.out"
"                Licensee name:                                            gmbp"
"                Company                                                   gmbp"
"                Date & Time last used:               11/18/2021 at 10:33:12 AM"
" 31          TIME PARAMETERS"
"        5.000   Time Step"
"      240.000   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"
"        0.380   Fraction R"
"      240.000   Duration"
"        1.000   Time step multiplier"
"             Maximum intensity           119.322    mm/hr"
"             Total depth                  52.781    mm"
"            6   005hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 101"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          101   No description"
"        0.000   % Impervious"
"       28.420   Total Area"
"      255.000   Flow length"
"        7.500   Overland Slope"
"       28.420   Pervious Area"
"      255.000   Pervious length"
"        7.500   Pervious slope"
"        0.000   Impervious Area"
"      255.000   Impervious length"
"        7.500   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"
"                     1.171     0.000     0.000     0.000 c.m/sec"
"             Catchment 101          Pervious   Impervious Total Area "
"             Surface Area           28.420     0.000      28.420     hectare"
"             Time of concentration  34.768     5.021      34.768     minutes"
"             Time to Centroid       134.075    116.016    134.075    minutes"
"             Rainfall depth         52.781     52.781     52.781     mm"
"             Rainfall volume        1.5000     0.0000     1.5000     ha-m"
"             Rainfall losses        41.167     1.848      41.167     mm"
"             Runoff depth           11.614     50.933     11.614     mm"
"             Runoff volume          3300.64    0.01       3300.65    c.m"
"             Runoff coefficient     0.220      0.000      0.220      "
"             Maximum flow           1.171      0.000      1.171      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     1.171     1.171     0.000     0.000"
" 33          CATCHMENT 102"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          102   Catchment 102"
"       30.000   % Impervious"
"        2.160   Total Area"
"       70.000   Flow length"
"        5.000   Overland Slope"
"        1.512   Pervious Area"
"       70.000   Pervious length"
"        5.000   Pervious slope"
"        0.648   Impervious Area"
"       70.000   Impervious length"
"        5.000   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"
"                     0.199     1.171     0.000     0.000 c.m/sec"
"             Catchment 102          Pervious   Impervious Total Area "
"             Surface Area           1.512      0.648      2.160      hectare"
"             Time of concentration  18.077     2.611      8.021      minutes"
"             Time to Centroid       117.872    112.483    114.368    minutes"
"             Rainfall depth         52.781     52.781     52.781     mm"
"             Rainfall volume        798.05     342.02     1140.07    c.m"
"             Rainfall losses        41.167     2.414      29.541     mm"
"             Runoff depth           11.614     50.367     23.240     mm"



"             Runoff volume          175.61     326.38     501.99     c.m"
"             Runoff coefficient     0.220      0.954      0.440      "
"             Maximum flow           0.100      0.182      0.199      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.199     1.280     0.000     0.000"
" 33          CATCHMENT 103"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          103   Catchment 103"
"        0.000   % Impervious"
"       24.270   Total Area"
"      300.000   Flow length"
"        3.000   Overland Slope"
"       24.270   Pervious Area"
"      300.000   Pervious length"
"        3.000   Pervious slope"
"        0.000   Impervious Area"
"      300.000   Impervious length"
"        3.000   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"
"                     0.734     1.280     0.000     0.000 c.m/sec"
"             Catchment 103          Pervious   Impervious Total Area "
"             Surface Area           24.270     0.000      24.270     hectare"
"             Time of concentration  50.455     7.286      50.455     minutes"
"             Time to Centroid       149.309    119.323    149.309    minutes"
"             Rainfall depth         52.781     52.781     52.781     mm"
"             Rainfall volume        1.2810     0.0000     1.2810     ha-m"
"             Rainfall losses        41.161     1.789      41.161     mm"
"             Runoff depth           11.620     50.992     11.620     mm"
"             Runoff volume          2820.16    0.01       2820.18    c.m"
"             Runoff coefficient     0.220      0.000      0.220      "
"             Maximum flow           0.734      0.000      0.734      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.734     1.956     0.000     0.000"
" 40          HYDROGRAPH Copy to Outflow"
"            8   Copy to Outflow"
"                     0.734     1.956     1.956     0.000"
" 40          HYDROGRAPH   Combine    1"



"            6   Combine "
"            1   Node #"
"                Combined Outflow - To Creek"
"             Maximum flow                  1.956    c.m/sec"
"             Hydrograph volume          6622.820    c.m"
"                     0.734     1.956     1.956     1.956"
" 40          HYDROGRAPH Start - New Tributary"
"            2   Start - New Tributary"
"                     0.734     0.000     1.956     1.956"
" 33          CATCHMENT 104"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          104   Catchment 104"
"        0.000   % Impervious"
"        2.640   Total Area"
"       65.000   Flow length"
"        2.000   Overland Slope"
"        2.640   Pervious Area"
"       65.000   Pervious length"
"        2.000   Pervious slope"
"        0.000   Impervious Area"
"       65.000   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"
"                     0.150     0.000     1.956     1.956 c.m/sec"
"             Catchment 104          Pervious   Impervious Total Area "
"             Surface Area           2.640      0.000      2.640      hectare"
"             Time of concentration  22.762     3.287      22.762     minutes"
"             Time to Centroid       122.435    113.541    122.435    minutes"
"             Rainfall depth         52.781     52.781     52.781     mm"
"             Rainfall volume        1393.42    0.00       1393.42    c.m"
"             Rainfall losses        41.172     2.425      41.172     mm"
"             Runoff depth           11.609     50.356     11.609     mm"
"             Runoff volume          306.48     0.00       306.49     c.m"
"             Runoff coefficient     0.220      0.000      0.220      "
"             Maximum flow           0.150      0.000      0.150      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.150     0.150     1.956     1.956"
" 33          CATCHMENT 105"



"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          105   Catchment 105"
"        0.000   % Impervious"
"       12.280   Total Area"
"      140.000   Flow length"
"        3.000   Overland Slope"
"       12.280   Pervious Area"
"      140.000   Pervious length"
"        3.000   Pervious slope"
"        0.000   Impervious Area"
"      140.000   Impervious length"
"        3.000   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"
"                     0.541     0.150     1.956     1.956 c.m/sec"
"             Catchment 105          Pervious   Impervious Total Area "
"             Surface Area           12.280     0.000      12.280     hectare"
"             Time of concentration  31.938     4.612      31.938     minutes"
"             Time to Centroid       131.338    115.425    131.338    minutes"
"             Rainfall depth         52.781     52.781     52.781     mm"
"             Rainfall volume        6481.52    0.01       6481.53    c.m"
"             Rainfall losses        41.169     1.820      41.169     mm"
"             Runoff depth           11.612     50.961     11.612     mm"
"             Runoff volume          1425.93    0.01       1425.93    c.m"
"             Runoff coefficient     0.220      0.000      0.220      "
"             Maximum flow           0.541      0.000      0.541      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.541     0.690     1.956     1.956"
" 40          HYDROGRAPH Copy to Outflow"
"            8   Copy to Outflow"
"                     0.541     0.690     0.690     1.956"
" 40          HYDROGRAPH   Combine    1"
"            6   Combine "
"            1   Node #"
"                Combined Outflow - To Creek"
"             Maximum flow                  2.587    c.m/sec"
"             Hydrograph volume          8355.235    c.m"
"                     0.541     0.690     0.690     2.587"
" 38          START/RE-START TOTALS 105"



"            3   Runoff Totals on EXIT"
"             Total Catchment area                      69.770    hectare"
"             Total Impervious area                      0.648    hectare"
"             Total % impervious                         0.929"
" 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\117-2017\"
"                117184  Thomasfield Industrial Lands Pre-Engineering\5 Work in 
Progress\Design Calcs\Modelling Files"
"                Output filename:                                 Pre_100yr.out"
"                Licensee name:                                            gmbp"
"                Company                                                   gmbp"
"                Date & Time last used:               11/18/2021 at 10:34:45 AM"
" 31          TIME PARAMETERS"
"        5.000   Time Step"
"      240.000   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"
"        0.380   Fraction R"
"      240.000   Duration"
"        1.000   Time step multiplier"
"             Maximum intensity           174.421    mm/hr"
"             Total depth                 102.106    mm"
"            6   100hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 101"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          101   No description"
"        0.000   % Impervious"
"       28.420   Total Area"
"      255.000   Flow length"
"        7.500   Overland Slope"
"       28.420   Pervious Area"
"      255.000   Pervious length"
"        7.500   Pervious slope"
"        0.000   Impervious Area"
"      255.000   Impervious length"
"        7.500   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"
"                     5.558     0.000     0.000     0.000 c.m/sec"
"             Catchment 101          Pervious   Impervious Total Area "
"             Surface Area           28.420     0.000      28.420     hectare"
"             Time of concentration  24.409     4.314      24.409     minutes"
"             Time to Centroid       129.989    112.778    129.989    minutes"
"             Rainfall depth         102.106    102.106    102.106    mm"
"             Rainfall volume        2.9018     0.0000     2.9018     ha-m"
"             Rainfall losses        50.165     2.324      50.165     mm"
"             Runoff depth           51.941     99.782     51.941     mm"
"             Runoff volume          1.4762     0.0000     1.4762     ha-m"
"             Runoff coefficient     0.509      0.000      0.509      "
"             Maximum flow           5.558      0.000      5.558      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     5.558     5.558     0.000     0.000"
" 33          CATCHMENT 102"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          102   Catchment 102"
"       30.000   % Impervious"
"        2.160   Total Area"
"       70.000   Flow length"
"        5.000   Overland Slope"
"        1.512   Pervious Area"
"       70.000   Pervious length"
"        5.000   Pervious slope"
"        0.648   Impervious Area"
"       70.000   Impervious length"
"        5.000   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"
"                     0.601     5.558     0.000     0.000 c.m/sec"
"             Catchment 102          Pervious   Impervious Total Area "
"             Surface Area           1.512      0.648      2.160      hectare"
"             Time of concentration  12.691     2.243      7.994      minutes"
"             Time to Centroid       117.432    109.901    114.046    minutes"
"             Rainfall depth         102.106    102.106    102.106    mm"
"             Rainfall volume        1543.84    661.65     2205.48    c.m"
"             Rainfall losses        50.253     3.270      36.158     mm"
"             Runoff depth           51.853     98.836     65.948     mm"



"             Runoff volume          784.01     640.46     1424.47    c.m"
"             Runoff coefficient     0.508      0.968      0.646      "
"             Maximum flow           0.419      0.284      0.601      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.601     6.032     0.000     0.000"
" 33          CATCHMENT 103"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          103   Catchment 103"
"        0.000   % Impervious"
"       24.270   Total Area"
"      300.000   Flow length"
"        3.000   Overland Slope"
"       24.270   Pervious Area"
"      300.000   Pervious length"
"        3.000   Pervious slope"
"        0.000   Impervious Area"
"      300.000   Impervious length"
"        3.000   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"
"                     3.719     6.032     0.000     0.000 c.m/sec"
"             Catchment 103          Pervious   Impervious Total Area "
"             Surface Area           24.270     0.000      24.270     hectare"
"             Time of concentration  35.423     6.260      35.423     minutes"
"             Time to Centroid       141.784    115.382    141.784    minutes"
"             Rainfall depth         102.106    102.106    102.106    mm"
"             Rainfall volume        2.4781     0.0000     2.4781     ha-m"
"             Rainfall losses        50.126     2.328      50.126     mm"
"             Runoff depth           51.980     99.778     51.980     mm"
"             Runoff volume          1.2615     0.0000     1.2615     ha-m"
"             Runoff coefficient     0.509      0.000      0.509      "
"             Maximum flow           3.719      0.000      3.719      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     3.719     9.428     0.000     0.000"
" 40          HYDROGRAPH Copy to Outflow"
"            8   Copy to Outflow"
"                     3.719     9.428     9.428     0.000"
" 40          HYDROGRAPH   Combine    1"



"            6   Combine "
"            1   Node #"
"                Combined Outflow - To Creek"
"             Maximum flow                  9.428    c.m/sec"
"             Hydrograph volume         28801.568    c.m"
"                     3.719     9.428     9.428     9.428"
" 40          HYDROGRAPH Start - New Tributary"
"            2   Start - New Tributary"
"                     3.719     0.000     9.428     9.428"
" 33          CATCHMENT 104"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          104   Catchment 104"
"        0.000   % Impervious"
"        2.640   Total Area"
"       65.000   Flow length"
"        2.000   Overland Slope"
"        2.640   Pervious Area"
"       65.000   Pervious length"
"        2.000   Pervious slope"
"        0.000   Impervious Area"
"       65.000   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"
"                     0.663     0.000     9.428     9.428 c.m/sec"
"             Catchment 104          Pervious   Impervious Total Area "
"             Surface Area           2.640      0.000      2.640      hectare"
"             Time of concentration  15.980     2.824      15.980     minutes"
"             Time to Centroid       120.952    110.780    120.953    minutes"
"             Rainfall depth         102.106    102.106    102.106    mm"
"             Rainfall volume        2695.59    0.00       2695.59    c.m"
"             Rainfall losses        50.283     3.708      50.283     mm"
"             Runoff depth           51.822     98.398     51.822     mm"
"             Runoff volume          1368.11    0.00       1368.11    c.m"
"             Runoff coefficient     0.508      0.000      0.508      "
"             Maximum flow           0.663      0.000      0.663      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.663     0.663     9.428     9.428"
" 33          CATCHMENT 105"



"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          105   Catchment 105"
"        0.000   % Impervious"
"       12.280   Total Area"
"      140.000   Flow length"
"        3.000   Overland Slope"
"       12.280   Pervious Area"
"      140.000   Pervious length"
"        3.000   Pervious slope"
"        0.000   Impervious Area"
"      140.000   Impervious length"
"        3.000   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"
"                     2.524     0.663     9.428     9.428 c.m/sec"
"             Catchment 105          Pervious   Impervious Total Area "
"             Surface Area           12.280     0.000      12.280     hectare"
"             Time of concentration  22.423     3.963      22.422     minutes"
"             Time to Centroid       127.851    112.330    127.851    minutes"
"             Rainfall depth         102.106    102.106    102.106    mm"
"             Rainfall volume        1.2539     0.0000     1.2539     ha-m"
"             Rainfall losses        50.191     2.737      50.191     mm"
"             Runoff depth           51.915     99.369     51.915     mm"
"             Runoff volume          6375.11    0.01       6375.12    c.m"
"             Runoff coefficient     0.508      0.000      0.508      "
"             Maximum flow           2.524      0.000      2.524      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     2.524     3.168     9.428     9.428"
" 40          HYDROGRAPH Copy to Outflow"
"            8   Copy to Outflow"
"                     2.524     3.168     3.168     9.428"
" 40          HYDROGRAPH   Combine    1"
"            6   Combine "
"            1   Node #"
"                Combined Outflow - To Creek"
"             Maximum flow                 12.532    c.m/sec"
"             Hydrograph volume         36544.793    c.m"
"                     2.524     3.168     3.168    12.532"
" 38          START/RE-START TOTALS 105"



"            3   Runoff Totals on EXIT"
"             Total Catchment area                      69.770    hectare"
"             Total Impervious area                      0.648    hectare"
"             Total % impervious                         0.929"
" 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\117-2017\"
"                117184  Thomasfield Industrial Lands Pre-Engineering\5 Work in 
Progress\Design Calcs\Modelling Files"
"                Output filename:                                   Pre_REG.out"
"                Licensee name:                                            gmbp"
"                Company                                                   gmbp"
"                Date & Time last used:                11/19/2021 at 3:45:47 PM"
" 31          TIME PARAMETERS"
"       60.000   Time Step"
"     2880.000   Max. Storm length"
"     3600.000   Max. Hydrograph"
" 32          STORM Historic"
"            5   Historic"
"     2880.000   Duration"
"       48.000   Rainfall intensity values"
"                  2.028     2.028     2.028     2.028     2.028"
"                  2.028     2.028     2.028     2.028     2.028"
"                  2.028     2.028     2.028     2.028     2.028"
"                  2.028     2.028     2.028     2.028     2.028"
"                  2.028     2.028     2.028     2.028     2.028"
"                  2.028     2.028     2.028     2.028     2.028"
"                  2.028     2.026     2.026     2.026     2.028"
"                  2.026     6.000     4.000     6.000    13.000"
"                 17.000    13.000    23.000    13.000    13.000"
"                 53.000    38.000    13.000"
"             Maximum intensity            53.000    mm/hr"
"             Total depth                 285.000    mm"
"            6   000hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 101"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          101   No description"
"        0.000   % Impervious"
"       28.420   Total Area"
"      255.000   Flow length"
"        7.500   Overland Slope"
"       28.420   Pervious Area"
"      255.000   Pervious length"
"        7.500   Pervious slope"
"        0.000   Impervious Area"
"      255.000   Impervious length"
"        7.500   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"
"                     2.391     0.000     0.000     0.000 c.m/sec"
"             Catchment 101          Pervious   Impervious Total Area "
"             Surface Area           28.420     0.000      28.420     hectare"
"             Time of concentration  41.841     6.946      41.841     minutes"
"             Time to Centroid       2796.168   2243.051   2796.166   minutes"
"             Rainfall depth         285.000    285.000    285.000    mm"
"             Rainfall volume        8.0997     0.0000     8.0997     ha-m"
"             Rainfall losses        209.377    23.961     209.377    mm"
"             Runoff depth           75.623     261.039    75.623     mm"
"             Runoff volume          2.1492     0.0000     2.1492     ha-m"
"             Runoff coefficient     0.265      0.000      0.265      "
"             Maximum flow           2.391      0.000      2.391      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     2.391     2.391     0.000     0.000"
" 33          CATCHMENT 102"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          102   Catchment 102"
"       30.000   % Impervious"
"        2.160   Total Area"
"       70.000   Flow length"
"        5.000   Overland Slope"
"        1.512   Pervious Area"
"       70.000   Pervious length"
"        5.000   Pervious slope"
"        0.648   Impervious Area"
"       70.000   Impervious length"
"        5.000   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"
"                     0.191     2.391     0.000     0.000 c.m/sec"
"             Catchment 102          Pervious   Impervious Total Area "
"             Surface Area           1.512      0.648      2.160      hectare"



"             Time of concentration  21.755     3.612      11.322     minutes"
"             Time to Centroid       2780.027   2237.302   2467.941   minutes"
"             Rainfall depth         285.000    285.000    285.000    mm"
"             Rainfall volume        4309.20    1846.80    6156.00    c.m"
"             Rainfall losses        206.990    38.697     156.503    mm"
"             Runoff depth           78.010     246.303    128.497    mm"
"             Runoff volume          1179.50    1596.04    2775.55    c.m"
"             Runoff coefficient     0.274      0.864      0.451      "
"             Maximum flow           0.125      0.082      0.191      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.191     2.574     0.000     0.000"
" 33          CATCHMENT 103"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          103   Catchment 103"
"        0.000   % Impervious"
"       24.270   Total Area"
"      300.000   Flow length"
"        3.000   Overland Slope"
"       24.270   Pervious Area"
"      300.000   Pervious length"
"        3.000   Pervious slope"
"        0.000   Impervious Area"
"      300.000   Impervious length"
"        3.000   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"
"                     1.860     2.574     0.000     0.000 c.m/sec"
"             Catchment 103          Pervious   Impervious Total Area "
"             Surface Area           24.270     0.000      24.270     hectare"
"             Time of concentration  60.720     10.081     60.720     minutes"
"             Time to Centroid       2817.500   2276.640   2817.498   minutes"
"             Rainfall depth         285.000    285.000    285.000    mm"
"             Rainfall volume        6.9169     0.0000     6.9169     ha-m"
"             Rainfall losses        206.832    14.688     206.832    mm"
"             Runoff depth           78.168     270.312    78.168     mm"
"             Runoff volume          1.8971     0.0000     1.8971     ha-m"
"             Runoff coefficient     0.274      0.000      0.274      "
"             Maximum flow           1.860      0.000      1.860      c.m/sec"
" 40          HYDROGRAPH Add Runoff "



"            4   Add Runoff "
"                     1.860     4.434     0.000     0.000"
" 40          HYDROGRAPH Copy to Outflow"
"            8   Copy to Outflow"
"                     1.860     4.434     4.434     0.000"
" 40          HYDROGRAPH   Combine    1"
"            6   Combine "
"            1   Node #"
"                Combined Outflow - To Creek"
"             Maximum flow                  4.434    c.m/sec"
"             Hydrograph volume         43239.008    c.m"
"                     1.860     4.434     4.434     4.434"
" 40          HYDROGRAPH Start - New Tributary"
"            2   Start - New Tributary"
"                     1.860     0.000     4.434     4.434"
" 33          CATCHMENT 104"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          104   Catchment 104"
"        0.000   % Impervious"
"        2.640   Total Area"
"       65.000   Flow length"
"        2.000   Overland Slope"
"        2.640   Pervious Area"
"       65.000   Pervious length"
"        2.000   Pervious slope"
"        0.000   Impervious Area"
"       65.000   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"
"                     0.225     0.000     4.434     4.434 c.m/sec"
"             Catchment 104          Pervious   Impervious Total Area "
"             Surface Area           2.640      0.000      2.640      hectare"
"             Time of concentration  27.393     4.548      27.393     minutes"
"             Time to Centroid       2784.591   2231.748   2784.589   minutes"
"             Rainfall depth         285.000    285.000    285.000    mm"
"             Rainfall volume        7523.99    0.01       7524.00    c.m"
"             Rainfall losses        207.385    34.674     207.385    mm"
"             Runoff depth           77.615     250.326    77.615     mm"
"             Runoff volume          2049.02    0.01       2049.03    c.m"



"             Runoff coefficient     0.272      0.000      0.272      "
"             Maximum flow           0.225      0.000      0.225      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.225     0.225     4.434     4.434"
" 33          CATCHMENT 105"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          105   Catchment 105"
"        0.000   % Impervious"
"       12.280   Total Area"
"      140.000   Flow length"
"        3.000   Overland Slope"
"       12.280   Pervious Area"
"      140.000   Pervious length"
"        3.000   Pervious slope"
"        0.000   Impervious Area"
"      140.000   Impervious length"
"        3.000   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"
"                     1.043     0.225     4.434     4.434 c.m/sec"
"             Catchment 105          Pervious   Impervious Total Area "
"             Surface Area           12.280     0.000      12.280     hectare"
"             Time of concentration  38.436     6.381      38.436     minutes"
"             Time to Centroid       2792.162   2236.981   2792.160   minutes"
"             Rainfall depth         285.000    285.000    285.000    mm"
"             Rainfall volume        3.4998     0.0000     3.4998     ha-m"
"             Rainfall losses        209.178    26.846     209.178    mm"
"             Runoff depth           75.822     258.154    75.822     mm"
"             Runoff volume          9310.88    0.03       9310.92    c.m"
"             Runoff coefficient     0.266      0.000      0.266      "
"             Maximum flow           1.043      0.000      1.043      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     1.043     1.268     4.434     4.434"
" 40          HYDROGRAPH Copy to Outflow"
"            8   Copy to Outflow"
"                     1.043     1.268     1.268     4.434"
" 40          HYDROGRAPH   Combine    1"
"            6   Combine "



"            1   Node #"
"                Combined Outflow - To Creek"
"             Maximum flow                  5.702    c.m/sec"
"             Hydrograph volume         54598.949    c.m"
"                     1.043     1.268     1.268     5.702"
" 38          START/RE-START TOTALS 105"
"            3   Runoff Totals on EXIT"
"             Total Catchment area                      69.770    hectare"
"             Total Impervious area                      0.648    hectare"
"             Total % impervious                         0.929"
" 19          EXIT"



Proposed Stormwater Management Facility - Pond A

Quality Storage Volume Calculations

Surface Surface Area Permanent Accum. 

Area Forebay Permanent Pool Quality

Elevation Depth Forebay Volume Pool Volume Volume

(m) (m) (m2) (m3) (m2) (m3) (m3)

453.80 0.00 1350.0 0.0 0.0 0.0 0.0 Bottom of Forebay

455.30 1.50 3750.0 3,825.0 10,700.0 0.0 3,825.0 Top of Forebay / Bottom of P.Pool

455.60 1.80 11,644.2 3,351.6 7,176.6

455.80 2.00 12,451.2 2,409.5 9,586.2

456.00 2.20 13,265.6 2,571.7 12,157.8 Top of P. Pool

Active Storage Volume Calculations

INCREASE ACCUM
ELEV INC. SURFACE ACTIVE STORAGE

DEPTH AREA VOLUME VOL

(m) (m) (m2) (m3) (m3)
456.00 0.00 13,266 0.0 0.0 Knockout Invert
456.20 0.20 14,088 2,735.4 2,735.4
456.40 0.40 14,923 2,901.1 5,636.5
456.60 0.60 15,769 3,069.2 8,705.7 Catchbasin Inlet
456.80 0.80 16,627 3,239.6 11,945.3
457.00 1.00 17,383 3,401.0 15,346.3
457.20 1.20 18,109 3,549.2 18,895.5
457.40 1.40 18,474 3,658.3 22,553.7
457.60 1.60 19,580 3,805.4 26,359.2
457.80 1.80 20,326 3,990.6 30,349.8
458.00 2.00 21,079 4,140.5 34,490.3
458.20 2.20 21,838 4,291.7 38,782.0
458.30 2.30 22,240 2,203.9 40,985.9 Weir
458.45 2.45 22,800 3,378.0 44,363.9
458.60 2.60 23,094 3,442.0 47,805.9 Top of Pond

MINOR CONTROL 1 MAJOR CONTROL 1

Invert = 455.00 m Invert = 455.00 m

Q = 0.116 m3/s Q = 0.732 m3/s
Cd = 0.6 Cd = 0.6
H = 1.60 m H = 3.60 m

2g = 19.62 2g = 19.62

A = 0.035 m2 A = 0.145 m2

D= 0.210 m D= 0.430 m

MAJOR CONTROL 2 MAJOR CONTROL 3 OVERFLOW WEIR

Invert = 455.50 m Invert = 455.50 m Q  = 2.296 cu m/s

Q = 1.032 m3/s Q = 1.032 m3/s d1 = 2.600 m

Cd = 0.6 Cd = 0.6 h  = 2.300 m
H = 3.10 m H = 3.10 m H  = 0.300 m

2g = 19.62 2g = 19.62 2g = 19.620

A = 0.221 m2 A = 0.221 m2 L  = 10.000 m

D= 0.530 m D= 0.530 m

December 14, 2021

TOWN OF GRAND VALLEY
Our File: 117184

GRAND VALLEY BUSINESS PARK



Stormwater Management Facility (continued)

ELEVATION STAGE STORAGE MINOR MAJOR MAJOR MAJOR WEIR TOTAL
(m) (cu m) CONTROL 1 CONTROL 1 CONTROL 2 CONTROL 3 DISCHARGE DISCHARGE

(cu m/s) (cu m/s) (cu m/s) (cu m/s) (cu m/s) (cu m/s)
456.00 0.000 0.0 0.000 0.000 0.000 0.000 0.000 0.000 Knockout Invert

456.20 0.200 2,735.4 0.101 0.000 0.000 0.000 0.000 0.101
456.40 0.400 5,636.5 0.109 0.000 0.000 0.000 0.000 0.109
456.60 0.600 8,705.7 0.116 0.000 0.000 0.000 0.000 0.116
456.80 0.800 11,945.3 0.123 0.000 0.000 0.000 0.000 0.123
457.00 1.000 15,346.3 0.130 0.000 0.000 0.000 0.000 0.130 Catchbasin Inlet

457.20 1.200 18,895.5 0.000 0.572 0.764 0.764 0.000 2.101
457.40 1.400 22,553.7 0.000 0.598 0.808 0.808 0.000 2.214
457.60 1.600 26,359.2 0.000 0.622 0.850 0.850 0.000 2.322
457.80 1.800 30,349.8 0.000 0.646 0.889 0.889 0.000 2.424
458.00 2.000 34,490.3 0.000 0.668 0.927 0.927 0.000 2.523
458.20 2.200 38,782.0 0.000 0.690 0.963 0.963 0.000 2.617
458.30 2.300 40,985.9 0.000 0.701 0.981 0.981 0.000 2.663 Weir

458.45 2.450 44,363.9 0.000 0.717 1.007 1.007 0.800 3.531
458.60 2.600 47,805.9 0.000 0.732 1.032 1.032 2.296 5.093 Top of Pond



Proposed Stormwater Management Facility - Pond B

Quality Storage Volume Calculations

Surface Surface Area Permanent Accum. 

Area Forebay Permanent Pool Quality

Elevation Depth Forebay Volume Pool Volume Volume

(m) (m) (m2) (m3) (m2) (m3) (m3)

465.70 0.00 12.8 0.0 0.0 0.0 0.0 Bottom of Forebay

467.20 1.50 328.0 255.6 5,241.7 0.0 255.6

467.30 1.60 5,405.1 532.3 787.9

467.40 1.70 5,570.2 548.8 1,336.7 Top of P. Pool

Active Storage Volume Calculations

Increase Accum.
Surface Active Active

Elevation Depth Area Volume Volume

(m) (m) (m2) (m3) (m3)
467.40 0.00 5,570 0.0 0.0 Knockout Invert
467.50 0.10 5,737 565.3 565.3
467.70 0.30 6,075 1,181.1 1,746.5
467.90 0.50 6,419 1,249.3 2,995.8 Catchbasin Inlet
468.10 0.70 6,769 1,318.8 4,314.6
468.30 0.90 7,126 1,389.5 5,704.1
468.40 1.00 7,306 721.6 6,425.7 Weir
468.50 1.10 7,489 739.8 7,165.4
468.60 1.20 7,673 758.1 7,923.5
468.70 1.30 7,858 776.5 8,700.0 Top of Pond

Minor Control Major Control

Invert = 467.00 m Invert = 467.00 m

Q = 0.039 m
3
/s Q = 0.680 m

3
/s

Cd = 0.6 Cd = 0.6
H = 0.90 m H = 1.70 m

2g = 19.62 2g = 19.62

A = 0.015 m
2 A = 0.196 m

2

D= 0.140 m D= 0.500 m

Major Control Overflow Weir

Invert = 467.00 m Q  = 0.633 cu m/s

Q = 0.680 m
3
/s d1 = 1.200 m

Cd = 0.6 h  = 1.000 m
H = 1.70 m H  = 0.200 m

2g = 19.62 2g = 19.620

A = 0.196 m
2 L  = 5.000 m

D= 0.500 m

GRAND VALLEY BUSINESS PARK
TOWN OF GRAND VALLEY

Our File: 117184
December 14, 2021

Top of Forebay / 
Bottom of P.Pool



Stormwater Management Facility (continued)

Elevation Stage Storage Minor Major Major Weir Total
(m) (cu m) Control Control 1 Control 2 Discharge Discharge

(cu m/s) (cu m/s) (cu m/s) (cu m/s) (cu m/s)
467.40 0.000 0.0 0.000 0.000 0.000 0.000 0.000 Knockout Invert
467.50 0.100 565.3 0.029 0.000 0.000 0.000 0.029
467.70 0.300 1,746.5 0.034 0.000 0.000 0.000 0.034
467.90 0.500 2,995.8 0.039 0.000 0.000 0.000 0.039 Catchbasin Inlet
468.10 0.700 4,314.6 0.000 0.547 0.547 0.000 1.095
468.30 0.900 5,704.1 0.000 0.595 0.595 0.000 1.190
468.40 1.000 6,425.7 0.000 0.617 0.617 0.000 1.235 Weir
468.50 1.100 7,165.4 0.000 0.639 0.639 0.220 1.498
468.60 1.200 7,923.5 0.000 0.660 0.660 0.636 1.956
468.70 1.300 8,700.0 0.000 0.680 0.680 1.191 2.552 Top of Pond



Forebay - Pond A

Forebay Length = 135.0 m (Dist)

Forebay Width   = 25.0 m

Forebay Depth  = 1.5 m (d)

Forebay Bottom Width = 10.0 m 

Approximate Permanent Forebay Pool Volume     = 2328 cu m

Length Width Ratio = 5 :1 (r)

2 Year Design Storm Peak Flowrate = 0.140 cu m/s (Qp)

5 Year Design Storm Inflow Rate        = 12.280 cu m/s (Q5)

Desired Forebay Velocity        = 0.500 m/s (Vf)

Desired Settling Velocity (recommended) = 0.0003 m/s (Vs)

Settling Length

Dist = ((r x Qp)/Vs)^.5      = 50.2 m

Forebay length (135 m) is greater than the settling length (50.2 m).

Dispersion Length

Dist   =   (8 x Q5)/(d x Vf)  = 131.0 m

Forebay length (135 m) meets dispersion length (131 m).

Flow Velocity in Forebay

Cross-sectional Area = 26.25 sq m

Q5                   = 12.28 cu m/s

Velocity = Q5/A = 0.47 m/s

The average flow velocity through the forebay is less than the allowable velocity of 
0.5 m/s.

TOWN OF GRAND VALLEY

GRAND VALLEY BUSINESS PARK

December 14, 2021

Our File: 117184



Forebay - Pond B

Forebay Length = 25.5 m (Dist)

Forebay Width   = 9.5 m

Forebay Depth  = 1.5 m (d)

Forebay Bottom Width = 0.5 m 

Approximate Permanent Forebay Pool Volume     = 72.1 cu m

Length Width Ratio = 3 :1 (r)

2 Year Design Storm Peak Flowrate = 0.039 cu m/s (Qp)

5 Year Design Storm Inflow Rate        = 2.357 cu m/s (Q5)

Desired Forebay Velocity        = 0.500 m/s (Vf)

Desired Settling Velocity (recommended) = 0.0003 m/s (Vs)

Settling Length

Dist = ((r x Qp)/Vs)^.5      = 18.7 m

Forebay length (12 m) is greater than the settling length (11.5 m).

Dispersion Length

Dist   =   (8 x Q5)/(d x Vf)  = 25.1 m

Forebay length (12 m) exceeds dispersion length (1.8 m).

Flow Velocity in Forebay

Cross-sectional Area = 7.5 sq m

Q5                   = 2.357 cu m/s

Velocity = Q5/A = 0.31 m/s

GRAND VALLEY BUSINESS PARK

TOWN OF GRAND VALLEY

Our File: 117184

December 14, 2021

The average flow velocity through the forebay is less than the allowable velocity of 
0.5 m/s.



Grand Valley Business Park
Town of Grand Valley

GM File: 117184

December 14, 2021

Stormwater Management Facility - Pond A

Elevation Stage
Surface 

area

(m) (m2)

456.00 0.000 13,266 Bottom of Active Storage

456.20 0.200 14,088

456.40 0.400 14,923

456.60 0.600 15,769

456.80 0.800 16,627

457.00 1.000 17,383 Catchbasin Inlet

457.20 1.200 18,109

457.40 1.400 18,474

457.60 1.600 19,580

457.80 1.800 20,326

458.00 2.000 21,079

458.20 2.200 21,838

458.30 2.300 22,240 Weir

458.45 2.450 22,800

458.60 2.600 23,094 Top of Pond

Drawdown Calculations

y = 4149.7x + 13268
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Grand Valley Business Park
Town of Grand Valley

GM File: 117184

December 14, 2021

t = 0.66C2h
1.5 + 2C3h

0.5

2.75Ao

Eq. 4.11 (MOE, 2003)

Minor Control Major Controls

Given: d = 0.210 m Given: d = 1.490 m

Ao = 0.035 m Ao = 0.586 m

C2 = 3604.7 C2 = 3821.7

C3 = 14098 C3 = 13876

2-Year 456.94 0.94 86 0.00 0 86.0

5-Year 457.14 1.00 89 0.14 0 89.2

100-Year 458.12 1.00 89 1.12 6 94.7

Regional 458.41 1.00 89 1.30 6 95.3

Major 

Controls

h (m)

Major 

Controls 

Drawdown 

(hr)

Minor 

Control (m)

Minor 

Control 

Drawdown 

(hr)

Total 

Drawdown 

(hr)

Ponding 

Depth
Storm



Grand Valley Business Park
Town of Grand Valley

GM File: 117184

December 14, 2021

Stormwater Management Facility - Pond B

Elevation Stage
Surface 

area

(m) (m2)

467.40 0.000 5,570 Knockout Invert

467.50 0.100 5,737

467.70 0.300 6,075

467.90 0.500 6,419 Catchbasin Inlet

468.10 0.700 6,769

468.30 0.900 7,126

468.40 1.000 7,306 Weir

468.50 1.100 7,489

468.60 1.200 7,673

468.70 1.300 7,858 Top of Pond

Drawdown Calculations

y = 1697.3x + 5568.2
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Grand Valley Business Park
Town of Grand Valley

GM File: 117184

December 14, 2021

t = 0.66C2h
1.5

 + 2C3h
0.5

2.75Ao

Eq. 4.11 (MOE, 2003)

Knockout Major Controls

Given: d = 0.140 m Given: d = 0.500 m x 2

Ao = 0.015 m Ao = 0.393 m

C2 = 1697.3 C2 = 1775.3

C3 = 5568.2 C3 = 5529.2

2-Year 467.80 0.40 48 0.00 0 48.1

5-Year 467.94 0.50 54 0.04 1 54.8

100-Year 468.18 0.50 54 0.28 2 55.8

Regional 468.09 0.50 54 0.19 1 55.5

Storm
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Depth
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h (m)
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Major 
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(hr)

Total 
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"                MIDUSS Output ----------------------------------------------->"
"                MIDUSS version                          Version 2.25  rev. 473"
"                MIDUSS created                       Sunday, February 07, 2010"
"           10   Units used:                                          ie METRIC"
"                Job folder:                                W:\Guelph\117-2017\"
"                117184  Thomasfield Industrial Lands Pre-Engineering\5 Work in 
Progress\Design Calcs\Modelling Files\2021-12-16"
"                Output filename:                                 Post__2yr.out"
"                Licensee name:                                            gmbp"
"                Company                                                   gmbp"
"                Date & Time last used:                12/16/2021 at 1:40:08 PM"
" 31          TIME PARAMETERS"
"        5.000   Time Step"
"      240.000   Max. Storm length"
"     1500.000   Max. Hydrograph"
" 32          STORM Chicago storm"
"            1   Chicago storm"
"      695.047   Coefficient A"
"        6.387   Constant B"
"        0.793   Exponent C"
"        0.380   Fraction R"
"      240.000   Duration"
"        1.000   Time step multiplier"
"             Maximum intensity            99.088    mm/hr"
"             Total depth                  35.279    mm"
"            6   002hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 202"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          202   Catchment 202"
"       30.000   % Impervious"
"        2.160   Total Area"
"       70.000   Flow length"
"        5.000   Overland Slope"
"        1.512   Pervious Area"
"       70.000   Pervious length"
"        5.000   Pervious slope"
"        0.648   Impervious Area"
"       70.000   Impervious length"
"        5.000   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"
"                     0.140     0.000     0.000     0.000 c.m/sec"
"             Catchment 202          Pervious   Impervious Total Area "
"             Surface Area           1.512      0.648      2.160      hectare"
"             Time of concentration  37.614     2.812      5.264      minutes"
"             Time to Centroid       131.152    114.444    115.621    minutes"
"             Rainfall depth         35.279     35.279     35.279     mm"
"             Rainfall volume        533.42     228.61     762.04     c.m"
"             Rainfall losses        34.201     2.061      24.559     mm"
"             Runoff depth           1.079      33.218     10.721     mm"
"             Runoff volume          16.31      215.26     231.57     c.m"
"             Runoff coefficient     0.031      0.942      0.304      "
"             Maximum flow           0.007      0.140      0.140      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.140     0.140     0.000     0.000"
" 33          CATCHMENT 201"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          201   Catchment 201"
"       80.000   % Impervious"
"       57.380   Total Area"
"      500.000   Flow length"
"        5.000   Overland Slope"
"       11.476   Pervious Area"
"      500.000   Pervious length"
"        5.000   Pervious slope"
"       45.904   Impervious Area"
"      500.000   Impervious length"
"        5.000   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"
"                     8.564     0.140     0.000     0.000 c.m/sec"
"             Catchment 201          Pervious   Impervious Total Area "
"             Surface Area           11.476     45.904     57.380     hectare"
"             Time of concentration  122.368    9.149      10.050     minutes"
"             Time to Centroid       202.490    124.306    124.928    minutes"
"             Rainfall depth         35.279     35.279     35.279     mm"
"             Rainfall volume        0.4049     1.6195     2.0243     ha-m"
"             Rainfall losses        34.200     1.646      8.156      mm"
"             Runoff depth           1.080      33.634     27.123     mm"



"             Runoff volume          0.0124     1.5439     1.5563     ha-m"
"             Runoff coefficient     0.031      0.953      0.769      "
"             Maximum flow           0.018      8.563      8.564      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     8.564     8.679     0.000     0.000"
" 54          POND DESIGN"
"        8.679   Current peak flow    c.m/sec"
"        3.965   Target outflow    c.m/sec"
"      15794.8   Hydrograph volume    c.m"
"          15.   Number of stages"
"      456.000   Minimum water level    metre"
"      458.600   Maximum water level    metre"
"      456.000   Starting water level    metre"
"            0   Keep Design Data: 1 = True; 0 = False"
"                  Level Discharge    Volume"
"                456.000     0.000     0.000"
"                456.200    0.1010  2735.400"
"                456.400    0.1090  5636.500"
"                456.600    0.1160  8705.700"
"                456.800    0.1230  11945.30"
"                457.000    0.1300  15346.30"
"                457.200     2.101  18895.50"
"                457.400     2.214  22553.70"
"                457.600     2.322  26359.20"
"                457.800     2.424  30349.80"
"                458.000     2.523  34490.30"
"                458.200     2.617  38782.00"
"                458.300     2.663  40985.90"
"                458.450     3.531  44363.90"
"                458.600     5.093  47805.90"
"             Peak outflow                  0.128    c.m/sec"
"             Maximum level               456.939    metre"
"             Maximum storage           14302.301    c.m"
"             Centroidal lag               20.754   hours"
"                  8.564     8.679     0.128     0.000 c.m/sec"
" 40          HYDROGRAPH   Combine    5"
"            6   Combine "
"            5   Node #"
"                Outflow"
"             Maximum flow                  0.128    c.m/sec"
"             Hydrograph volume         10117.271    c.m"
"                     8.564     8.679     0.128     0.128"
" 40          HYDROGRAPH Start - New Tributary"
"            2   Start - New Tributary"
"                     8.564     0.000     0.128     0.128"
" 33          CATCHMENT 203"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"



"          203   Catchment 203"
"       80.000   % Impervious"
"       10.210   Total Area"
"      230.000   Flow length"
"        2.000   Overland Slope"
"        2.042   Pervious Area"
"      230.000   Pervious length"
"        2.000   Pervious slope"
"        8.168   Impervious Area"
"      230.000   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"
"                     1.764     0.000     0.128     0.128 c.m/sec"
"             Catchment 203          Pervious   Impervious Total Area "
"             Surface Area           2.042      8.168      10.210     hectare"
"             Time of concentration  101.090    7.558      8.302      minutes"
"             Time to Centroid       184.593    121.886    122.385    minutes"
"             Rainfall depth         35.279     35.279     35.279     mm"
"             Rainfall volume        720.41     2881.62    3602.03    c.m"
"             Rainfall losses        34.200     1.633      8.147      mm"
"             Runoff depth           1.080      33.646     27.133     mm"
"             Runoff volume          22.05      2748.20    2770.25    c.m"
"             Runoff coefficient     0.031      0.954      0.769      "
"             Maximum flow           0.004      1.764      1.764      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     1.764     1.764     0.128     0.128"
" 54          POND DESIGN"
"        1.764   Current peak flow    c.m/sec"
"        3.965   Target outflow    c.m/sec"
"       2770.3   Hydrograph volume    c.m"
"          18.   Number of stages"
"      468.300   Minimum water level    metre"
"      470.000   Maximum water level    metre"
"      468.300   Starting water level    metre"
"            0   Keep Design Data: 1 = True; 0 = False"
"                  Level Discharge    Volume"
"                468.300     0.000     0.000"
"                468.400   0.01910   441.900"
"                468.500   0.02700   902.700"
"                468.600   0.03300  1382.600"



"                468.700   0.03820  1881.900"
"                468.800   0.04270  2400.100"
"                468.900   0.04670  2936.500"
"                469.000    0.9038  3491.200"
"                469.100    0.9622  4064.500"
"                469.200     1.017  4656.600"
"                469.300     1.069  5267.800"
"                469.400     1.119  5898.200"
"                469.500     1.167  6548.100"
"                469.600     1.213  7217.700"
"                469.700     1.257  7907.200"
"                469.800     1.299  8616.800"
"                469.900     1.565  9346.800"
"                470.000     2.014  10097.30"
"             Peak outflow                  0.042    c.m/sec"
"             Maximum level               468.787    metre"
"             Maximum storage            2334.794    c.m"
"             Centroidal lag               12.948   hours"
"                  1.764     1.764     0.042     0.128 c.m/sec"
" 40          HYDROGRAPH   Combine    5"
"            6   Combine "
"            5   Node #"
"                Outflow"
"             Maximum flow                  0.170    c.m/sec"
"             Hydrograph volume         12627.605    c.m"
"                     1.764     1.764     0.042     0.170"
" 38          START/RE-START TOTALS 203"
"            3   Runoff Totals on EXIT"
"             Total Catchment area                      69.750    hectare"
"             Total Impervious area                     54.720    hectare"
"             Total % impervious                        78.452"
" 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\117-2017\"
"                117184  Thomasfield Industrial Lands Pre-Engineering\5 Work in 
Progress\Design Calcs\Modelling Files\2021-12-16"
"                Output filename:                                 Post__5yr.out"
"                Licensee name:                                            gmbp"
"                Company                                                   gmbp"
"                Date & Time last used:                12/16/2021 at 1:42:52 PM"
" 31          TIME PARAMETERS"
"        5.000   Time Step"
"      240.000   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"
"        0.380   Fraction R"
"      240.000   Duration"
"        1.000   Time step multiplier"
"             Maximum intensity           119.322    mm/hr"
"             Total depth                  52.781    mm"
"            6   005hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 202"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          202   Catchment 202"
"       30.000   % Impervious"
"        2.160   Total Area"
"       70.000   Flow length"
"        5.000   Overland Slope"
"        1.512   Pervious Area"
"       70.000   Pervious length"
"        5.000   Pervious slope"
"        0.648   Impervious Area"
"       70.000   Impervious length"
"        5.000   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"
"                     0.199     0.000     0.000     0.000 c.m/sec"
"             Catchment 202          Pervious   Impervious Total Area "
"             Surface Area           1.512      0.648      2.160      hectare"
"             Time of concentration  18.077     2.611      8.021      minutes"
"             Time to Centroid       117.872    112.483    114.368    minutes"
"             Rainfall depth         52.781     52.781     52.781     mm"
"             Rainfall volume        798.05     342.02     1140.07    c.m"
"             Rainfall losses        41.167     2.414      29.541     mm"
"             Runoff depth           11.614     50.367     23.240     mm"
"             Runoff volume          175.61     326.38     501.99     c.m"
"             Runoff coefficient     0.220      0.954      0.440      "
"             Maximum flow           0.100      0.182      0.199      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.199     0.199     0.000     0.000"
" 33          CATCHMENT 201"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          201   Catchment 201"
"       80.000   % Impervious"
"       57.380   Total Area"
"      500.000   Flow length"
"        5.000   Overland Slope"
"       11.476   Pervious Area"
"      500.000   Pervious length"
"        5.000   Pervious slope"
"       45.904   Impervious Area"
"      500.000   Impervious length"
"        5.000   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"
"                    12.081     0.199     0.000     0.000 c.m/sec"
"             Catchment 201          Pervious   Impervious Total Area "
"             Surface Area           11.476     45.904     57.380     hectare"
"             Time of concentration  58.811     8.493      11.199     minutes"
"             Time to Centroid       157.443    121.024    122.982    minutes"
"             Rainfall depth         52.781     52.781     52.781     mm"
"             Rainfall volume        0.6057     2.4229     3.0286     ha-m"
"             Rainfall losses        41.154     1.623      9.529      mm"
"             Runoff depth           11.627     51.158     43.252     mm"



"             Runoff volume          0.1334     2.3484     2.4818     ha-m"
"             Runoff coefficient     0.220      0.969      0.819      "
"             Maximum flow           0.304      12.035     12.081     c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                    12.081    12.280     0.000     0.000"
" 54          POND DESIGN"
"       12.280   Current peak flow    c.m/sec"
"        3.965   Target outflow    c.m/sec"
"      25320.1   Hydrograph volume    c.m"
"          15.   Number of stages"
"      456.000   Minimum water level    metre"
"      458.600   Maximum water level    metre"
"      456.000   Starting water level    metre"
"            0   Keep Design Data: 1 = True; 0 = False"
"                  Level Discharge    Volume"
"                456.000     0.000     0.000"
"                456.200    0.1010  2735.400"
"                456.400    0.1090  5636.500"
"                456.600    0.1160  8705.700"
"                456.800    0.1230  11945.30"
"                457.000    0.1300  15346.30"
"                457.200     2.101  18895.50"
"                457.400     2.214  22553.70"
"                457.600     2.322  26359.20"
"                457.800     2.424  30349.80"
"                458.000     2.523  34490.30"
"                458.200     2.617  38782.00"
"                458.300     2.663  40985.90"
"                458.450     3.531  44363.90"
"                458.600     5.093  47805.90"
"             Peak outflow                  1.521    c.m/sec"
"             Maximum level               457.141    metre"
"             Maximum storage           17851.188    c.m"
"             Centroidal lag               15.909   hours"
"                 12.081    12.280     1.521     0.000 c.m/sec"
" 40          HYDROGRAPH   Combine    5"
"            6   Combine "
"            5   Node #"
"                Outflow"
"             Maximum flow                  1.521    c.m/sec"
"             Hydrograph volume         18582.266    c.m"
"                    12.081    12.280     1.521     1.521"
" 40          HYDROGRAPH Start - New Tributary"
"            2   Start - New Tributary"
"                    12.081     0.000     1.521     1.521"
" 33          CATCHMENT 203"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"



"          203   Catchment 203"
"       80.000   % Impervious"
"       10.210   Total Area"
"      230.000   Flow length"
"        2.000   Overland Slope"
"        2.042   Pervious Area"
"      230.000   Pervious length"
"        2.000   Pervious slope"
"        8.168   Impervious Area"
"      230.000   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"
"                     2.357     0.000     1.521     1.521 c.m/sec"
"             Catchment 203          Pervious   Impervious Total Area "
"             Surface Area           2.042      8.168      10.210     hectare"
"             Time of concentration  48.584     7.016      9.259      minutes"
"             Time to Centroid       147.514    118.940    120.482    minutes"
"             Rainfall depth         52.781     52.781     52.781     mm"
"             Rainfall volume        1077.79    4311.17    5388.96    c.m"
"             Rainfall losses        41.155     1.823      9.690      mm"
"             Runoff depth           11.626     50.958     43.092     mm"
"             Runoff volume          237.40     4162.25    4399.66    c.m"
"             Runoff coefficient     0.220      0.965      0.816      "
"             Maximum flow           0.064      2.345      2.357      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     2.357     2.357     1.521     1.521"
" 54          POND DESIGN"
"        2.357   Current peak flow    c.m/sec"
"        3.965   Target outflow    c.m/sec"
"       4399.7   Hydrograph volume    c.m"
"          18.   Number of stages"
"      468.300   Minimum water level    metre"
"      470.000   Maximum water level    metre"
"      468.300   Starting water level    metre"
"            0   Keep Design Data: 1 = True; 0 = False"
"                  Level Discharge    Volume"
"                468.300     0.000     0.000"
"                468.400   0.01910   441.900"
"                468.500   0.02700   902.700"
"                468.600   0.03300  1382.600"



"                468.700   0.03820  1881.900"
"                468.800   0.04270  2400.100"
"                468.900   0.04670  2936.500"
"                469.000    0.9038  3491.200"
"                469.100    0.9622  4064.500"
"                469.200     1.017  4656.600"
"                469.300     1.069  5267.800"
"                469.400     1.119  5898.200"
"                469.500     1.167  6548.100"
"                469.600     1.213  7217.700"
"                469.700     1.257  7907.200"
"                469.800     1.299  8616.800"
"                469.900     1.565  9346.800"
"                470.000     2.014  10097.30"
"             Peak outflow                  0.314    c.m/sec"
"             Maximum level               468.931    metre"
"             Maximum storage            3109.653    c.m"
"             Centroidal lag               11.583   hours"
"                  2.357     2.357     0.314     1.521 c.m/sec"
" 40          HYDROGRAPH   Combine    5"
"            6   Combine "
"            5   Node #"
"                Outflow"
"             Maximum flow                  1.823    c.m/sec"
"             Hydrograph volume         22516.049    c.m"
"                     2.357     2.357     0.314     1.823"
" 38          START/RE-START TOTALS 203"
"            3   Runoff Totals on EXIT"
"             Total Catchment area                      69.750    hectare"
"             Total Impervious area                     54.720    hectare"
"             Total % impervious                        78.452"
" 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\117-2017\"
"                117184  Thomasfield Industrial Lands Pre-Engineering\5 Work in 
Progress\Design Calcs\Modelling Files\2021-12-16"
"                Output filename:                               Post__100yr.out"
"                Licensee name:                                            gmbp"
"                Company                                                   gmbp"
"                Date & Time last used:                12/16/2021 at 1:44:16 PM"
" 31          TIME PARAMETERS"
"        5.000   Time Step"
"      240.000   Max. Storm length"
"     1500.000   Max. Hydrograph"
" 32          STORM Chicago storm"
"            1   Chicago storm"
"     6933.019   Coefficient A"
"       34.699   Constant B"
"        0.998   Exponent C"
"        0.380   Fraction R"
"      240.000   Duration"
"        1.000   Time step multiplier"
"             Maximum intensity           174.290    mm/hr"
"             Total depth                 102.095    mm"
"            6   100hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 202"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          202   Catchment 202"
"       30.000   % Impervious"
"        2.160   Total Area"
"       70.000   Flow length"
"        5.000   Overland Slope"
"        1.512   Pervious Area"
"       70.000   Pervious length"
"        5.000   Pervious slope"
"        0.648   Impervious Area"
"       70.000   Impervious length"
"        5.000   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"
"                     0.600     0.000     0.000     0.000 c.m/sec"
"             Catchment 202          Pervious   Impervious Total Area "
"             Surface Area           1.512      0.648      2.160      hectare"
"             Time of concentration  12.696     2.244      7.996      minutes"
"             Time to Centroid       117.442    109.907    114.054    minutes"
"             Rainfall depth         102.095    102.095    102.095    mm"
"             Rainfall volume        1543.67    661.57     2205.24    c.m"
"             Rainfall losses        50.261     3.271      36.164     mm"
"             Runoff depth           51.834     98.824     65.931     mm"
"             Runoff volume          783.73     640.38     1424.11    c.m"
"             Runoff coefficient     0.508      0.968      0.646      "
"             Maximum flow           0.419      0.284      0.600      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.600     0.600     0.000     0.000"
" 33          CATCHMENT 201"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          201   Catchment 201"
"       80.000   % Impervious"
"       57.380   Total Area"
"      500.000   Flow length"
"        5.000   Overland Slope"
"       11.476   Pervious Area"
"      500.000   Pervious length"
"        5.000   Pervious slope"
"       45.904   Impervious Area"
"      500.000   Impervious length"
"        5.000   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"
"                    21.414     0.600     0.000     0.000 c.m/sec"
"             Catchment 201          Pervious   Impervious Total Area "
"             Surface Area           11.476     45.904     57.380     hectare"
"             Time of concentration  41.302     7.299      11.206     minutes"
"             Time to Centroid       148.088    116.712    120.317    minutes"
"             Rainfall depth         102.095    102.095    102.095    mm"
"             Rainfall volume        1.1716     4.6866     5.8582     ha-m"
"             Rainfall losses        50.124     2.018      11.639     mm"
"             Runoff depth           51.971     100.077    90.456     mm"



"             Runoff volume          0.5964     4.5939     5.1903     ha-m"
"             Runoff coefficient     0.509      0.980      0.886      "
"             Maximum flow           1.556      21.035     21.414     c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                    21.414    22.014     0.000     0.000"
" 54          POND DESIGN"
"       22.014   Current peak flow    c.m/sec"
"        3.965   Target outflow    c.m/sec"
"      53327.5   Hydrograph volume    c.m"
"          15.   Number of stages"
"      456.000   Minimum water level    metre"
"      458.600   Maximum water level    metre"
"      456.000   Starting water level    metre"
"            0   Keep Design Data: 1 = True; 0 = False"
"                  Level Discharge    Volume"
"                456.000     0.000     0.000"
"                456.200    0.1010  2735.400"
"                456.400    0.1090  5636.500"
"                456.600    0.1160  8705.700"
"                456.800    0.1230  11945.30"
"                457.000    0.1300  15346.30"
"                457.200     2.101  18895.50"
"                457.400     2.214  22553.70"
"                457.600     2.322  26359.20"
"                457.800     2.424  30349.80"
"                458.000     2.523  34490.30"
"                458.200     2.617  38782.00"
"                458.300     2.663  40985.90"
"                458.450     3.531  44363.90"
"                458.600     5.093  47805.90"
"             Peak outflow                  2.579    c.m/sec"
"             Maximum level               458.119    metre"
"             Maximum storage           37042.898    c.m"
"             Centroidal lag               10.253   hours"
"                 21.414    22.014     2.579     0.000 c.m/sec"
" 40          HYDROGRAPH   Combine    5"
"            6   Combine "
"            5   Node #"
"                Outflow"
"             Maximum flow                  2.579    c.m/sec"
"             Hydrograph volume         45870.086    c.m"
"                    21.414    22.014     2.579     2.579"
" 40          HYDROGRAPH Start - New Tributary"
"            2   Start - New Tributary"
"                    21.414     0.000     2.579     2.579"
" 33          CATCHMENT 203"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"



"          203   Catchment 203"
"       80.000   % Impervious"
"       10.210   Total Area"
"      230.000   Flow length"
"        2.000   Overland Slope"
"        2.042   Pervious Area"
"      230.000   Pervious length"
"        2.000   Pervious slope"
"        8.168   Impervious Area"
"      230.000   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"
"                     3.607     0.000     2.579     2.579 c.m/sec"
"             Catchment 203          Pervious   Impervious Total Area "
"             Surface Area           2.042      8.168      10.210     hectare"
"             Time of concentration  34.120     6.030      9.271      minutes"
"             Time to Centroid       140.393    115.076    117.997    minutes"
"             Rainfall depth         102.095    102.095    102.095    mm"
"             Rainfall volume        0.2085     0.8339     1.0424     ha-m"
"             Rainfall losses        50.115     2.480      12.007     mm"
"             Runoff depth           51.980     99.614     90.087     mm"
"             Runoff volume          1061.43    8136.50    9197.92    c.m"
"             Runoff coefficient     0.509      0.976      0.882      "
"             Maximum flow           0.318      3.512      3.607      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     3.607     3.607     2.579     2.579"
" 54          POND DESIGN"
"        3.607   Current peak flow    c.m/sec"
"        3.965   Target outflow    c.m/sec"
"       9197.9   Hydrograph volume    c.m"
"          18.   Number of stages"
"      468.300   Minimum water level    metre"
"      470.000   Maximum water level    metre"
"      468.300   Starting water level    metre"
"            0   Keep Design Data: 1 = True; 0 = False"
"                  Level Discharge    Volume"
"                468.300     0.000     0.000"
"                468.400   0.01910   441.900"
"                468.500   0.02700   902.700"
"                468.600   0.03300  1382.600"



"                468.700   0.03820  1881.900"
"                468.800   0.04270  2400.100"
"                468.900   0.04670  2936.500"
"                469.000    0.9038  3491.200"
"                469.100    0.9622  4064.500"
"                469.200     1.017  4656.600"
"                469.300     1.069  5267.800"
"                469.400     1.119  5898.200"
"                469.500     1.167  6548.100"
"                469.600     1.213  7217.700"
"                469.700     1.257  7907.200"
"                469.800     1.299  8616.800"
"                469.900     1.565  9346.800"
"                470.000     2.014  10097.30"
"             Peak outflow                  1.040    c.m/sec"
"             Maximum level               469.244    metre"
"             Maximum storage            4928.045    c.m"
"             Centroidal lag                6.916   hours"
"                  3.607     3.607     1.040     2.579 c.m/sec"
" 40          HYDROGRAPH   Combine    5"
"            6   Combine "
"            5   Node #"
"                Outflow"
"             Maximum flow                  3.588    c.m/sec"
"             Hydrograph volume         54581.332    c.m"
"                     3.607     3.607     1.040     3.588"
" 38          START/RE-START TOTALS 203"
"            3   Runoff Totals on EXIT"
"             Total Catchment area                      69.750    hectare"
"             Total Impervious area                     54.720    hectare"
"             Total % impervious                        78.452"
" 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\117-2017\"
"                117184  Thomasfield Industrial Lands Pre-Engineering\5 Work in 
Progress\Design Calcs\Modelling Files\2021-12-16"
"                Output filename:                                 Post__REG.out"
"                Licensee name:                                            gmbp"
"                Company                                                   gmbp"
"                Date & Time last used:                12/16/2021 at 1:49:28 PM"
" 31          TIME PARAMETERS"
"       60.000   Time Step"
"     2880.000   Max. Storm length"
"     3600.000   Max. Hydrograph"
" 32          STORM Historic"
"            5   Historic"
"     2880.000   Duration"
"       48.000   Rainfall intensity values"
"                  2.028     2.028     2.028     2.028     2.028"
"                  2.028     2.028     2.028     2.028     2.028"
"                  2.028     2.028     2.028     2.028     2.028"
"                  2.028     2.028     2.028     2.028     2.028"
"                  2.028     2.028     2.028     2.028     2.028"
"                  2.028     2.028     2.028     2.028     2.028"
"                  2.028     2.026     2.026     2.026     2.028"
"                  2.026     6.000     4.000     6.000    13.000"
"                 17.000    13.000    23.000    13.000    13.000"
"                 53.000    38.000    13.000"
"             Maximum intensity            53.000    mm/hr"
"             Total depth                 285.000    mm"
"            6   000hyd   Hydrograph extension used in this file"
" 33          CATCHMENT 202"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          202   Catchment 202"
"       30.000   % Impervious"
"        2.160   Total Area"
"       70.000   Flow length"
"        5.000   Overland Slope"
"        1.512   Pervious Area"
"       70.000   Pervious length"
"        5.000   Pervious slope"
"        0.648   Impervious Area"
"       70.000   Impervious length"
"        5.000   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"
"                     0.191     0.000     0.000     0.000 c.m/sec"
"             Catchment 202          Pervious   Impervious Total Area "
"             Surface Area           1.512      0.648      2.160      hectare"
"             Time of concentration  21.755     3.612      11.322     minutes"
"             Time to Centroid       2780.027   2237.302   2467.941   minutes"
"             Rainfall depth         285.000    285.000    285.000    mm"
"             Rainfall volume        4309.20    1846.80    6156.00    c.m"
"             Rainfall losses        206.990    38.697     156.503    mm"
"             Runoff depth           78.010     246.303    128.497    mm"
"             Runoff volume          1179.50    1596.04    2775.55    c.m"
"             Runoff coefficient     0.274      0.864      0.451      "
"             Maximum flow           0.125      0.082      0.191      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     0.191     0.191     0.000     0.000"
" 33          CATCHMENT 201"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          201   Catchment 201"
"       80.000   % Impervious"
"       57.380   Total Area"
"      500.000   Flow length"
"        5.000   Overland Slope"
"       11.476   Pervious Area"
"      500.000   Pervious length"
"        5.000   Pervious slope"
"       45.904   Impervious Area"
"      500.000   Impervious length"
"        5.000   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"
"                     6.032     0.191     0.000     0.000 c.m/sec"
"             Catchment 201          Pervious   Impervious Total Area "
"             Surface Area           11.476     45.904     57.380     hectare"



"             Time of concentration  70.776     11.750     15.680     minutes"
"             Time to Centroid       2826.834   2294.164   2329.628   minutes"
"             Rainfall depth         285.000    285.000    285.000    mm"
"             Rainfall volume        3.2707     13.0826    16.3533    ha-m"
"             Rainfall losses        207.445    13.174     52.028     mm"
"             Runoff depth           77.555     271.826    232.972    mm"
"             Runoff volume          0.8900     12.4779    13.3679    ha-m"
"             Runoff coefficient     0.272      0.954      0.817      "
"             Maximum flow           0.829      5.663      6.032      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     6.032     6.223     0.000     0.000"
" 54          POND DESIGN"
"        6.223   Current peak flow    c.m/sec"
"        3.965   Target outflow    c.m/sec"
"     136454.6   Hydrograph volume    c.m"
"          15.   Number of stages"
"      456.000   Minimum water level    metre"
"      458.600   Maximum water level    metre"
"      456.000   Starting water level    metre"
"            0   Keep Design Data: 1 = True; 0 = False"
"                  Level Discharge    Volume"
"                456.000     0.000     0.000"
"                456.200    0.1010  2735.400"
"                456.400    0.1090  5636.500"
"                456.600    0.1160  8705.700"
"                456.800    0.1230  11945.30"
"                457.000    0.1300  15346.30"
"                457.200     2.101  18895.50"
"                457.400     2.214  22553.70"
"                457.600     2.322  26359.20"
"                457.800     2.424  30349.80"
"                458.000     2.523  34490.30"
"                458.200     2.617  38782.00"
"                458.300     2.663  40985.90"
"                458.450     3.531  44363.90"
"                458.600     5.093  47805.90"
"             Peak outflow                  3.273    c.m/sec"
"             Maximum level               458.405    metre"
"             Maximum storage           43358.977    c.m"
"             Centroidal lag               46.557   hours"
"                  6.032     6.223     3.273     0.000 c.m/sec"
" 40          HYDROGRAPH   Combine    5"
"            6   Combine "
"            5   Node #"
"                Outflow"
"             Maximum flow                  3.273    c.m/sec"
"             Hydrograph volume        123744.688    c.m"
"                     6.032     6.223     3.273     3.273"
" 40          HYDROGRAPH Start - New Tributary"



"            2   Start - New Tributary"
"                     6.032     0.000     3.273     3.273"
" 33          CATCHMENT 203"
"            1   Triangular SCS"
"            1   Equal length"
"            2   Horton equation"
"          203   Catchment 203"
"       80.000   % Impervious"
"       10.210   Total Area"
"      230.000   Flow length"
"        2.000   Overland Slope"
"        2.042   Pervious Area"
"      230.000   Pervious length"
"        2.000   Pervious slope"
"        8.168   Impervious Area"
"      230.000   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"
"                     1.101     0.000     3.273     3.273 c.m/sec"
"             Catchment 203          Pervious   Impervious Total Area "
"             Surface Area           2.042      8.168      10.210     hectare"
"             Time of concentration  58.469     9.707      13.004     minutes"
"             Time to Centroid       2815.490   2272.646   2309.351   minutes"
"             Rainfall depth         285.000    285.000    285.000    mm"
"             Rainfall volume        0.5820     2.3279     2.9099     ha-m"
"             Rainfall losses        206.768    15.299     53.593     mm"
"             Runoff depth           78.232     269.701    231.407    mm"
"             Runoff volume          0.1598     2.2029     2.3627     ha-m"
"             Runoff coefficient     0.274      0.946      0.812      "
"             Maximum flow           0.159      1.021      1.101      c.m/sec"
" 40          HYDROGRAPH Add Runoff "
"            4   Add Runoff "
"                     1.101     1.101     3.273     3.273"
" 54          POND DESIGN"
"        1.101   Current peak flow    c.m/sec"
"        3.965   Target outflow    c.m/sec"
"      23626.7   Hydrograph volume    c.m"
"          18.   Number of stages"
"      468.300   Minimum water level    metre"
"      470.000   Maximum water level    metre"
"      468.300   Starting water level    metre"



"            0   Keep Design Data: 1 = True; 0 = False"
"                  Level Discharge    Volume"
"                468.300     0.000     0.000"
"                468.400   0.01910   441.900"
"                468.500   0.02700   902.700"
"                468.600   0.03300  1382.600"
"                468.700   0.03820  1881.900"
"                468.800   0.04270  2400.100"
"                468.900   0.04670  2936.500"
"                469.000    0.9038  3491.200"
"                469.100    0.9622  4064.500"
"                469.200     1.017  4656.600"
"                469.300     1.069  5267.800"
"                469.400     1.119  5898.200"
"                469.500     1.167  6548.100"
"                469.600     1.213  7217.700"
"                469.700     1.257  7907.200"
"                469.800     1.299  8616.800"
"                469.900     1.565  9346.800"
"                470.000     2.014  10097.30"
"             Peak outflow                  0.945    c.m/sec"
"             Maximum level               469.071    metre"
"             Maximum storage            3897.736    c.m"
"             Centroidal lag               43.622   hours"
"                  1.101     1.101     0.945     3.273 c.m/sec"
" 40          HYDROGRAPH   Combine    5"
"            6   Combine "
"            5   Node #"
"                Outflow"
"             Maximum flow                  3.865    c.m/sec"
"             Hydrograph volume        145778.516    c.m"
"                     1.101     1.101     0.945     3.865"
" 38          START/RE-START TOTALS 203"
"            3   Runoff Totals on EXIT"
"             Total Catchment area                      69.750    hectare"
"             Total Impervious area                     54.720    hectare"
"             Total % impervious                        78.452"
" 19          EXIT"


