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1 Introduction 

1.1 Purpose 

C.C. Tatham & Associates Ltd. (CCTA) was retained by Rayville Developments (Markdale) Inc. to 
prepare a Stormwater Management (SWM) Report in support of a proposed 35.7 ha Centre Point 
South residential development in the Community of Markdale, within the Municipality of Grey 
Highlands (Municipality).  

The Centre Point South residential development, located at 105 Toronto Street in the Community of 
Markdale, within the Municipality of Grey Highlands (Municipality).  The primary objective of this report 
is to demonstrate that the proposed development will not adversely affect local water resources and 
surface water quality and quantity conditions.  This will be accomplished by evaluating the effect of 
development on local drainage conditions and, where necessary, providing solutions to mitigate any 
adverse impacts.   

1.2 Guidelines and Background Information 

This report was prepared recognizing provincial, municipal and Conservation Authority guidelines on 
water resources and the environment, including the following publications: 

 Municipality of Grey Highlands Development Standards, (August 25, 2014);  

 Proposed Food Store 150 Toronto Street South Markdale, Ontario Engineering Report, Odan 
Detech Consulting Engineers (May 15, 2017); and 

 Stormwater Management Planning and Design Manual, Ministry of the Environment (March 2003). 

Information relating to existing topography, ground cover, and drainage patterns was obtained through 
available base mapping, aerial photography, and a topographic survey.   

A separate Functional Servicing Report has been prepared by C.C. Tatham & Associates Ltd. 
(October 2017) and should be read in conjunction with this SWM Report. 
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2 Existing Drainage Conditions 

The existing condition (pre-development) drainage patterns can be referenced in the appended 
Drawing DP-1. 

2.1 Subject Property 

The subject property consists of approximately 35.7 ha (88.2 ac) of undeveloped land located 
approximately 350 m east of the intersection of Grey Road 12 (Main Street) and Highway 10 (Toronto 
Street) within the Community of Markdale.  The legal description of the site refers to Part of Lots 102 
and 103, Concession 1, northeast of the Toronto and Sydenham Road, Municipality of Grey Highlands, 
County of Grey.   

The subject property is currently used as agricultural land with a treed area in the northern corner of 
the property.  There are no existing buildings on-site. The site generally slopes from west to east with a 
low point in the mid-south portion of the property. 

Figure 1 is a Site Location Plan showing the location of the subject property, herein recognized as the 
development lands. 

2.2 External Drainage Areas 

Under existing conditions, there are three external areas (catchments) contributing drainage overland 
to the subject property;  

1. Catchment 301 is approximately 4.75 hectares (ha) in size and consists predominantly of single 
family homes with some commercial space and vacant land fronting Toronto Street; 

2. Catchment 302 is approximately 0.26 ha in size and is the site of St. Joseph’s Catholic Church; 
and 

3. Catchment 303 is approximately 0.25 ha in size and consists predominantly of the rear yards of 
single family residential dwellings fronting Cambrai Road.  

The above noted external drainage areas can be seen on the accompanying Drawing DP-1
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2.3 Drainage Outlets 

The subject site has two drainage outlets as follows; 

Outlet 1  

The majority of drainage from the site (catchment 101) flows to a low area in the south central part of 
the site and forms the start of an intermittent tributary watercourse that travels southeast of the site 
which is a tributary to the Rocky Saugeen River.  External drainage areas 301, 302, and 303 also drain 
to this outlet. The existing condition drainage area to Outlet 1 is approximately 38.07 ha. 

Outlet 2  

A smaller portion of the property (catchment 102) drains as sheet flow to agriculture lands northwest of 
the subject site known as the Dimakos lands which are planned to be developed into a residential 
subdivision.  The existing drainage area to Outlet 2 is approximately 2.97 ha.  

The drainage catchments, directions of overland flow, drainage areas, and curve numbers can be seen 
attached as Drawing DP-1.  

2.4 Modelling  

At the time of this report, a geotechnical investigation has not been undertaken for the site; therefore, 
County Soil Maps were used to determine soil types to calculate CN values for the hydrologic model.  
From the information provided, the soils have been classified as Harriston loam; Harriston loam is 
derived from dolomitic limestone till and has good drainage properties. A formal geotechnical 
investigation for the subject site is planned.   

The existing site conditions have been modelled using the Visual OTTHYMO (VO3) hydrologic 
modelling software.  Detailed model results for the pre-development conditions are provided in 
Appendix A.  Table 1 summarizes the peak flows modelled under existing conditions for the two 
identified drainage outlets.  
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Table 1:  Pre-Development Peak Flow Summary  

Storm 
Event 

Peak Flow Rate (m3/s)  
To Outlet 1 

Peak Flow Rate (m3/s)  
To Outlet 2 

6 hr SCS Type II  4 hr Chicago 6 hr SCS Type II  4 hr Chicago 

25 mm - 0.178 - 0.028 

2-year 0.417 0.352 0.073 0.066 

5-year 0.733 0.606 0.137 0.126 

10-year 0.959 0.797 0.185 0.171 

25-year 1.283 1.064 0.253 0.235 

50-year 1.533 1.288 0.305 0.290 

100-year 1.793 1.493 0.360 0.346 

Hazel - 3.767 - 0.369 
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3 Proposed Drainage Conditions 

3.1 Proposed Development 

The proposed development will consist of 293 single family homes and 100 attached townhouse units 
fronting 20 metre right-of-way roads. The development will be designed in accordance with the 
Municipality Development Standards, OPSD, OPSS and MOECC design guidelines.  

For catchments 201, 302, 303, 304, and 305, the minor storm event (less than the 5 year) will be 
conveyed underground via storm sewers to an end of pipe stormwater management facility (SWMF) 
for quality and quantity control. The major storm event (greater than the 5 year) will be conveyed 
overland within the ROW’s of the development to the SWMF for quality and quantity control.  

Catchment 305 is the proposed Sobey’s development abutting the subject lands. Refer to the 
Proposed Food Store 150 Toronto Street South Markdale, Ontario Engineering Report for further 
details on this site’s stormwater management plans.   

A portion of the drainage from the subject property (catchment 202) will maintain its existing drainage 
path to the future Dimakos subdivision northwest of the subject lands. Catchment 203 will drain directly 
overland to the tributary to the Rocky Saugeen River.  

The SWMF will outlet to a tributary to the Rocky Saugeen River southeast of the site at controlled rates 
(for all storms less than the Regional Storm event) via an engineered SWMF outlet structure. Water 
quality controls will be provided using a sediment forebay, permanent pool and sufficient extended 
detention in the SWMF. A spreader swale will be utilized at the outlet to disperse the flows across the 
low area that receives flows from the site to better match the existing conditions and eliminate a point 
source discharge to the tributary. 

3.2 Design Criteria                                                                                                                            

This SWM Report is subject to the review and approval of the Municipality of Grey Highlands, Ministry 
of the Environment and Climate Change (MOECC) and Saugeen Valley Conservation Authority 
(SVCA).  A summary of applicable stormwater management design criteria for the development are 
identified below. 

3.2.1 Municipality of Grey Highlands Development Standards 

Section 3.32 to 3.44 of the Municipality of Grey Highlands Development Standards identifies the 
Municipality’s roadway and grading criteria whereas sections 3.44 to 3.65 identify the Municipality’s 
SWM design criteria. The SWM design presented herein is respective of these criteria. 
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3.2.2 Stormwater Quality Control 

Water quality controls must be provided to satisfy the SWM Planning and Design Manual (MOE, 
2003).  The Rocky Saugeen River is the receiving watercourse for site drainage and therefore 
Enhanced water quality protection, which corresponds to 80% long term total suspended solids 
removal, is required.   

3.2.3 Stormwater Quantity Control 

Post-development peak flow rates must be controlled to pre-development rates for all storms up to and 
including the 100-year event, to ensure no adverse impacts for downstream landowners and receiving 
watercourse.  Safe conveyance must be provided for the Regulatory Storm event (i.e. the greater of 
the Hurricane Hazel Storm and the 100-year design storm). 

3.2.4 Siltation and Erosion Control 

Recommendations for a siltation and erosion control strategy will be provided for implementation 
during construction. Additional details are provided in the following sections.   
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4 Proposed Stormwater Management Plan 

The proposed SWM strategy identified for this development will incorporate storm sewers and 
overland flow to convey the majority of stormwater runoff to the end-of-pipe SWMF; a SWM wet pond 
will be implemented as the end-of-pipe control. Due to grading constraints, a small portion of the 
subject lands in the northwest corner of the property will maintain its existing drainage path to Outlet 2, 
as overland sheet flow to the Dimakos lands.  A post-development drainage plan has been provided as 
Drawing DP-2 to delineate the post-development drainage catchment areas.  Post-development 
hydrologic modelling results are provided in Appendix B for reference.  

In order to manage minor storm runoff, storm sewers and catch basins have been designed per the 
Municipality Development Standards to convey peak flows from the 5-year storm event to the 
proposed SWMF.   Major storm runoff will be conveyed via overland flow routes also to the proposed 
SWMF. Detailed SWM plan components are included in the following sections. 

4.1 SWM Pond 

4.1.1 Contributing Drainage Area 

The SWMF will be located in the northeast corner of the subject lands and will receive flows from an 
upstream drainage area of 35.25 hectares (catchments 201, 302, 303, 304, and 305) as shown on the 
attached Drawing DP-2.  

4.1.2 Stormwater Quality  

The SWM pond has been designed in accordance with MOECC Guidelines for Enhanced Level water 
quality protection.  The water quality storage volume calculations are based on the water quality 
treatment provided by the wet pond.  Table 3.2 of the MOECC SWM Manual provides sizing criteria for 
Enhanced Level protection based on the imperviousness of the contributing drainage area, which 
corresponds to 80% TSS removal.  An overall calculated value of 71% imperviousness from the site 
and external drainage areas has been used to determine the water quality storage volume of the SWM 
pond. 

A water quality storage volume of 225 m³/ha is required for the pond to provide Enhanced protection.  
The total required storage volume in the wet pond is 7,931 m³, of which 6,521 m³ is to be permanent 
pool, based on a contributing area of 35.25 hectares.  The water quality calculations and pond volume 
table can be found in Appendix C.  The pond provides 9,204 m3 of permanent pool volume and 4740 
m3 of extended detention volume which exceeds the requirements for water quality treatment. Detailed 
calculation sheets are provided in Appendix C. 
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4.1.3 Erosion Control (Extended Detention) 

The wet pond provides additional erosion control by providing sufficient extended detention for the 25 
mm 4-hour Chicago storm.  The extended detention storage volume was determined by using the 
greater of the active storage requirement (40 m³/ha) or the 25 mm storm volume (as per the MOE 
SWM Manual).  The runoff volume of the 25 mm 4-hour Chicago storm has been modelled for the 
contributing catchments using the Visual OTTHYMO (VO3) hydrologic modelling software.  

The governing volume occurring is from the 25 mm runoff volume which equates to 4607 m³. The 
proposed SWM pond provides 4740 m3 of extended detention.  Using the falling head orifice equation, 
the extended detention volume is released over a period of 36 hours, which is within the recommended 
24 - 48 hours requirement.  Detailed calculation sheets are provided in Appendix C.  

4.1.4 Stormwater Quantity 

Post-development peak flow rates will be controlled such that they do not exceed pre-development 
conditions.  The engineered outlet structure for quantity control features a low flow orifice control with 
an invert elevation of 416.50 m. Above the extended detention elevation there is a double ditch inlet 
catch basin with a sill elevation of 416.90 m. The outlet pipe from the control structure is a 675 mm 
pipe which also acts as a control. Finally, there is an emergency spillway with a sill elevation or 417.70 
which can convey the regional event (Hazel) with a freeboard of 0.32 m to the top of the pond.  
Proposed Peak flow rates for the two site outlets are summarized below in Table 2 as well as the 
Stage-Storage-Discharge for the SWMF wet pond in Table 3. 
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Table 2: Proposed Condition Peak Flow Summary 

Storm 
Event 

Peak Flow Rate (m3/s)  
To Outlet 1 

Peak Flow Rate (m3/s)  
To Outlet 2 

6 hr SCS Type 
II  

4 hr Chicago 6 hr SCS Type II  4 hr Chicago 

25 mm - 
0.064 
(0.178) 

- 
0.009 
(0.028) 

2-year 
0.243 
(0.417) 

0.153 
(0.352) 

0.025 
(0.073) 

0.023 
(0.066) 

5-year 
0.646 
(0.733) 

0.481 
(0.606) 

0.048 
(0.137) 

0.045 
(0.126) 

10-year 
0.882 
(0.959) 

0.776 
(0.797) 

0.066 
(0.185) 

0.061 
(0.171) 

25-year 
1.051 
(1.283) 

1.001 
(1.064) 

0.091 
(0.253) 

0.085 
(0.235) 

50-year 
1.180 
(1.533) 

1.142 
(1.288) 

0.111 
(0.305) 

0.105 
(0.290) 

100-year 
1.318 
(1.793) 

1.273 
(1.493) 

0.132 
(0.360) 

0.126 
(0.346) 

Hazel - 
4.503 
(3.767) 

- 
0.147 
(0.369) 

Note: Values in brackets represent existing condition flow rates 

Table 3: Proposed SWMF Wet Pond Stage-Storage-Discharge  

Storm 
Event 

Peak Flow Rate  (m³/s) 
Storage Volume (m3) Water Surface Elevation 

(m) 
SCS Chicago SCS Chicago SCS Chicago 

25 mm - 0.048 - 4,122 - 416.85 

2-year 0.229 0.145 6,426 5,925 417.03 416.99 

5-year 0.611 0.453 8,120 7,524 417.16 417.11 

10-year 0.814 0.726 9,434 8,552 417.25 417.19 

25-year 0.949 0.872 11,483 10,242 417.40 417.31 

50-year 1.039 0.963 13,117 11,745 417.51 417.42 

100-year 1.121 1.042 14,806 13,197 417.62 417.51 

Regional - 4.049 - 20,596 - 417.98 
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4.1.5 Stormwater Pond Outlet 

The SWMF outlet pipe will not discharge directly as a point source but will be released in the low lying 
area that forms the start of the tributary to the Rocky Saugeen River on the east edge of the subject 
site. A level spreader will be designed and erosion control measures via natural stone placement and 
live plantings will be implemented to naturalize the selected discharge point and closely resemble flow 
characteristics of pre-development conditions. 

4.2 Potential Future Developments 

The future Sobeys development is accounted for in this report along with other external drainage areas 
draining to the subject site. The adjacent lands known as the Dimakos lands have draft plan approval 
for a residential subdivision and are expected to manage their stormwater runoff on site.  At this time 
no further development is expected to occur on lands draining to the subject site.  
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5 Siltation & Erosion Control Plan 

The proposed development is expected to occur in stages.  The earthworks, roads and infrastructure 
will be constructed first, followed by construction of individual buildings.  In all stages, erosion and 
sediment controls will be implemented for construction activities including topsoil stripping, road 
construction, foundation excavation and stock piling of materials.  The basic principles considered to 
minimize erosion and sedimentation and resultant negative environmental impacts include: 

1. minimize wherever possible local disturbance activities (e.g. grading); 

2. expose the smallest possible land area, where practical, to erosion for the shortest possible time; 

3. institute control measures where needed and as required immediately; 

4. implement control measures at the onset of construction activities; and 

5. carry out regular inspections for all control measures and repair or maintain as necessary. 

The proposed grading, servicing and building construction should be carried out in such a manner that 
a minimum amount of erosion occurs and such that sedimentation facilities control any erosion that 
does occur. 

Erosion and silt/sediment control measures will include but not be limited to the following: 

1. erection of silt fences around the construction limits; 

2. provide sediment traps (e.g. berms, geotextiles, stone barriers and swales); 

3. provide general “mud mats” at construction vehicle access points to minimize off-site tracking of 
sediments; and 

4. confine refuelling/servicing equipment to areas well away from inlets to the minor or major system 
elements. 

Removal of all erosion and sediment controls within the development should only be done once 
construction is complete and sediment runoff from the construction activities has stabilized. 
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6 Conclusions and Recommendations 

The proposed development will consist of 293 single family homes and 100 townhouse units within the 
community of Markdale.  Existing drainage patterns will generally be maintained with stormwater runoff 
directed via storm sewer and overland flow to the proposed SWM facility. 

The proposed SWM plan utilizes a conventional wet pond end-of-pipe facility.  Water quality controls 
will be provided using a sediment forebay, permanent pool and sufficient extended detention. Water 
quantity control is provided such that post-development peak flow rates do not exceed pre-
development conditions. Siltation and erosion control will be provided with the proper construction 
mitigation efforts.   

We trust the above presentation of this SWM Report is sufficient for the proposed development. 
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Existing Conditions OTTHYMO Model Schematic 

 

 

 

 

 

 
 

 

 

 

 

 

 

 



Catchment 101 Area 32.80 ha

Runoff 

Coefficient

Type Area Percent Area Percent CN Area Percent CN Area Percent CN Area Percent CN Area Percent CN Area Percent CN

Hl HARRISTON BC Loam or Silt Loam 2 32.8 1 2.624 0.08 67 5.576 0.17 74 0 71 24.6 0.75 78 0 100 0 50 76.44
#N/A #N/A #N/A #N/A 0 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0
#N/A #N/A #N/A #N/A 0 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0
#N/A #N/A #N/A #N/A 0 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0
#N/A #N/A #N/A #N/A 0 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0

Totals 32.8 1 2.624 0.08 5.576 0.17 0 0 24.6 0.75 0 0 0 0 76.4

Time of Concentration Calculations 6.9 mm Wetlands 12
10

For Runoff Coefficients greater than 0.4 For Runoff Coefficients less than 0.4 Meadows 8
7

Bransby-Williams Formula Airport Method 5
Impervious 2

Maximum Catchment Elevation 429 m Maximum Catchment Elevation 429 m 0.33

Minimum Catchment Elevation 416.5 m Minimum Catchment Elevation 416.5 m
Catchment length 1026 m Catchment length 1026 m
Catchment Slope 1% Catchment Slope 1% Hl 0 0 0 0
Catchment Area 32.8 ha Catchment Area 32.8 ha 2 #N/A #N/A #N/A #N/A

0.25 #N/A #N/A #N/A #N/A
Time of Concentration (Minutes) 39.65 Time of Concentration (Minutes) 75.32 0.35 #N/A #N/A #N/A #N/A
Time of Concentration (Hours) 0.66 Time of Concentration (Hours) 1.26 0.28 #N/A #N/A #N/A #N/A
Time to Peak (2/3 x Time of Concentration) 0.44 Time to Peak (2/3 x Time of Concentration) 0.84 0.95 #N/A #N/A #N/A #N/A

0.05 #N/A #N/A #N/A #N/A
Time to Peak 0.84 hrs 0.27 #N/A #N/A #N/A #N/A

0.3301 #N/A #N/A #N/A #N/A

Soil Series

Meadows
Soil Series Total

Landuse Type

Forest/Woodland
Cultivated
Pasture/Lawn
Impervious
Wetland/Lake/SWMF

Runoff Coefficient

Average CN 
for Soil 
Type

Initial Abstraction

Woods

Meadows Cultivated Impervious Wetland/Lakes/SWMF

Cultivated
Lawns

CONDITIONS

WEIGHTED CN VALUE

Soil Series Soil Series
Hydrologic 
Soil Group

Soil Texture

Catchment Soil 
Characteristics

Forest/Woodland Pasture/Lawns

AS

Subject: CN Calculator

CURVE NUMBER, INITIAL ABSTRACTION & TIME TO PEAK CALCULATIONS
CENTRE POINT SOUTH

Checked By:

Date: November 9, 2017

Designed By: AO

Project: CENTRE POINT SOUTH

File No.: 117071

CN Calculator C.C. Tatham Associates Ltd. 11/10/2017



Catchment 102 Area 2.97 ha

Runoff 

Coefficient

Type Area Percent Area Percent CN Area Percent CN Area Percent CN Area Percent CN Area Percent CN Area Percent CN

Hl HARRISTON BC Loam or Silt Loam 2 2.97 1 1.188 0.4 67 0 0 74 0 71 1.782 0.6 78 0 100 0 50 73.6
#N/A #N/A #N/A #N/A 0 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0
#N/A #N/A #N/A #N/A 0 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0
#N/A #N/A #N/A #N/A 0 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0
#N/A #N/A #N/A #N/A 0 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0

Totals 2.97 1 1.188 0.4 0 0 0 0 1.782 0.6 0 0 0 0 73.6

Time of Concentration Calculations 8.2 mm Wetlands 12
10

For Runoff Coefficients greater than 0.4 For Runoff Coefficients less than 0.4 Meadows 8
7

Bransby-Williams Formula Airport Method 5
Impervious 2

Maximum Catchment Elevation 425.62 m Maximum Catchment Elevation 425.62 m 0.39

Minimum Catchment Elevation 419.54 m Minimum Catchment Elevation 419.54 m
Catchment length 120 m Catchment length 120 m
Catchment Slope 5% Catchment Slope 5% Hl 0 0 0 0
Catchment Area 2.97 ha Catchment Area 2.97 ha 2 #N/A #N/A #N/A #N/A

0.3 #N/A #N/A #N/A #N/A
Time of Concentration (Minutes) 4.43 Time of Concentration (Minutes) 14.84 0.45 #N/A #N/A #N/A #N/A
Time of Concentration (Hours) 0.07 Time of Concentration (Hours) 0.25 0.35 #N/A #N/A #N/A #N/A
Time to Peak (2/3 x Time of Concentration) 0.05 Time to Peak (2/3 x Time of Concentration) 0.16 0.95 #N/A #N/A #N/A #N/A

0.05 #N/A #N/A #N/A #N/A
Time to Peak 0.16 hrs 0.33 #N/A #N/A #N/A #N/A

0.39 #N/A #N/A #N/A #N/A
Meadows
Soil Series Total

Landuse Type

Forest/Woodland
Cultivated
Pasture/Lawn
Impervious
Wetland/Lake/SWMF

Initial Abstraction

Woods

Cultivated
Lawns

Runoff Coefficient

Soil Series

Pasture/Lawns Meadows Cultivated Impervious Wetland/Lakes/SWMF Average CN 
for Soil 
Type

CENTRE POINT SOUTH
CURVE NUMBER, INITIAL ABSTRACTION & TIME TO PEAK CALCULATIONS

CONDITIONS

WEIGHTED CN VALUE

Soil Series Soil Series
Hydrologic 
Soil Group

Soil Texture

Catchment Soil 
Characteristics

Forest/Woodland

Designed By: AO

Checked By: AS

Subject: CN Calculator

Project: CENTRE POINT SOUTH

File No.: 117071

Date: November 9, 2017

CN Calculator C.C. Tatham Associates Ltd. 11/10/2017



Total Catchment Area (m2)

Impervious lot area (m2)

ROW Impervious Area (m2)

Total Impervious Area (m2)
Total Percent Impervious Area (%)
Directly Connected Impervious (%)

14,759
31%
8%

47,500

11,059

3,700

301

Project: Centre Point South Date:

Subject: % impervious calculations Checked:

Nov 9, 2017

File No.: 117071 Designed: AO

AS

% Impervious C.C. Tatham Associates Ltd. 11/10/2017



Total Catchment Area (m2)

Total Impervious Area (m2)
Total Percent Impervious Area (%)
Directly Connected Impervious (%)

61%
61%

2,600

1,580

302

Subject: % impervious calculations Checked: AS

Project: Centre Point South Date: Nov 9, 2017

File No.: 117071 Designed: AO

% Impervious C.C. Tatham Associates Ltd. 11/10/2017



Catchment 303 Area 0.25 ha

Runoff 

Coefficient

Type Area Percent Area Percent CN Area Percent CN Area Percent CN Area Percent CN Area Percent CN Area Percent CN

Hl HARRISTON BC Loam or Silt Loam 2 0.25 1 0 67 0.215 0.86 74 0 71 0 78 0.035 0.14 100 0 50 77.64
#N/A #N/A #N/A #N/A 0 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0
#N/A #N/A #N/A #N/A 0 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0
#N/A #N/A #N/A #N/A 0 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0
#N/A #N/A #N/A #N/A 0 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0

Totals 0.25 1 0 0 0.215 0.86 0 0 0 0 0.035 0.14 0 0 77.6

Time of Concentration Calculations 4.58 mm Wetlands 12
10

For Runoff Coefficients greater than 0.4 For Runoff Coefficients less than 0.4 Meadows 8
7

Bransby-Williams Formula Airport Method 5
Impervious 2

Maximum Catchment Elevation 429 m Maximum Catchment Elevation 429 m 0.37

Minimum Catchment Elevation 418 m Minimum Catchment Elevation 418 m
Catchment length 663 m Catchment length 663 m
Catchment Slope 2% Catchment Slope 2% Hl 0 0 0 0
Catchment Area 0.25 ha Catchment Area 0.25 ha 2 #N/A #N/A #N/A #N/A

0.25 #N/A #N/A #N/A #N/A
Time of Concentration (Minutes) 39.23 Time of Concentration (Minutes) 51.58 0.35 #N/A #N/A #N/A #N/A
Time of Concentration (Hours) 0.65 Time of Concentration (Hours) 0.86 0.28 #N/A #N/A #N/A #N/A
Time to Peak (2/3 x Time of Concentration) 0.44 Time to Peak (2/3 x Time of Concentration) 0.57 0.95 #N/A #N/A #N/A #N/A

0.05 #N/A #N/A #N/A #N/A
Time to Peak 0.57 hrs 0.27 #N/A #N/A #N/A #N/A

0.3738 #N/A #N/A #N/A #N/A
Meadows
Soil Series Total

Landuse Type

Forest/Woodland
Cultivated
Pasture/Lawn
Impervious
Wetland/Lake/SWMF

Initial Abstraction

Woods

Cultivated
Lawns

Runoff Coefficient

Soil Series

Pasture/Lawns Meadows Cultivated Impervious Wetland/Lakes/SWMF Average CN 
for Soil 
Type

CENTRE POINT SOUTH
CURVE NUMBER, INITIAL ABSTRACTION & TIME TO PEAK CALCULATIONS

CONDITIONS

WEIGHTED CN VALUE

Soil Series Soil Series
Hydrologic 
Soil Group

Soil Texture

Catchment Soil 
Characteristics

Forest/Woodland
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   6 HR SCS TYPE II PRE DEVELOPMENT
====================================================================================
=======================
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Developed and Distributed by Civica Infrastructure
Copyright 2007 - 2013 Civica Infrastructure
All rights reserved.
  
  
                   *****  S U M M A R Y   O U T P U T  *****

  Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                
                                                       
  Output  filename: 
C:\Users\aoverholt\AppData\Local\Temp\d77f196d-9189-4608-a8a8-d543f7395853\Scenario.
out                                 
  Summary filename: 
C:\Users\aoverholt\AppData\Local\Temp\d77f196d-9189-4608-a8a8-d543f7395853\Scenario.
sum                                 

DATE: 10/16/2017                           TIME: 04:00:55       

USER:                                                   

COMMENTS: ____________________________________________________________

  
  ****************************
  ** SIMULATION NUMBER:   1 ** 2 YEAR
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms

      START @  0.00 hrs
      --------------------
      MASS STORM                 30.0
      [ Ptot= 38.90 mm ]
*
  **  CALIB NASHYD       0102  1  5.0    2.97    0.07  3.00   7.70 0.20   0.000
      [CN=73.6         ]
      [ N = 3.0:Tp 0.16]
*
  **  CALIB NASHYD       0101  1  5.0   32.81    0.35  3.92   9.27 0.24   0.000
      [CN=76.4         ]
      [ N = 3.0:Tp 0.84]
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.00  3.50  10.94 0.28   0.000
      [CN=77.6         ]
      [ N = 3.0:Tp 0.57]
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*
  *   CALIB STANDHYD     0301  1  5.0    4.75    0.15  3.00  14.16 0.36   0.000
      [I%= 8.0:S%= 2.00]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.02  3.00  26.71 0.69   0.000
      [I%=61.0:S%= 2.00]
*
      ADD [0101 + 0301]  0309  3  5.0   37.56    0.41  3.75   9.89  n/a   0.000
*
      ADD [0309 + 0302]  0309  1  5.0   37.82    0.41  3.75  10.00  n/a   0.000
*
      ADD [0309 + 0303]  0309  3  5.0   38.07    0.42  3.75  10.01  n/a   0.000
*
  ****************************
  ** SIMULATION NUMBER:   2 ** 5 YEAR
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms

      START @  0.00 hrs
      --------------------
      MASS STORM                 30.0
      [ Ptot= 51.60 mm ]
*
  **  CALIB NASHYD       0102  1  5.0    2.97    0.14  3.00  13.94 0.27   0.000
      [CN=73.6         ]
      [ N = 3.0:Tp 0.16]
*
  **  CALIB NASHYD       0101  1  5.0   32.81    0.64  3.83  16.22 0.31   0.000
      [CN=76.4         ]
      [ N = 3.0:Tp 0.84]
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.01  3.50  18.37 0.36   0.000
      [CN=77.6         ]
      [ N = 3.0:Tp 0.57]
*
  *   CALIB STANDHYD     0301  1  5.0    4.75    0.25  3.00  22.40 0.43   0.000
      [I%= 8.0:S%= 2.00]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.03  3.00  37.06 0.72   0.000
      [I%=61.0:S%= 2.00]
*
      ADD [0101 + 0301]  0309  3  5.0   37.56    0.72  3.75  17.00  n/a   0.000
*
      ADD [0309 + 0302]  0309  1  5.0   37.82    0.73  3.67  17.14  n/a   0.000
*
      ADD [0309 + 0303]  0309  3  5.0   38.07    0.73  3.67  17.15  n/a   0.000
*
  ****************************
  ** SIMULATION NUMBER:   3 ** 10 YEAR
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms

      START @  0.00 hrs
      --------------------
      MASS STORM                 30.0
      [ Ptot= 60.00 mm ]
*
  **  CALIB NASHYD       0102  1  5.0    2.97    0.19  3.00  18.69 0.31   0.000
      [CN=73.6         ]
      [ N = 3.0:Tp 0.16]
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*
  **  CALIB NASHYD       0101  1  5.0   32.81    0.85  3.83  21.43 0.36   0.000
      [CN=76.4         ]
      [ N = 3.0:Tp 0.84]
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.01  3.50  23.85 0.40   0.000
      [CN=77.6         ]
      [ N = 3.0:Tp 0.57]
*
  *   CALIB STANDHYD     0301  1  5.0    4.75    0.36  3.00  28.35 0.47   0.000
      [I%= 8.0:S%= 2.00]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.03  3.00  44.14 0.74   0.000
      [I%=61.0:S%= 2.00]
*
      ADD [0101 + 0301]  0309  3  5.0   37.56    0.95  3.67  22.31  n/a   0.000
*
      ADD [0309 + 0302]  0309  1  5.0   37.82    0.95  3.67  22.46  n/a   0.000
*
      ADD [0309 + 0303]  0309  3  5.0   38.07    0.96  3.67  22.47  n/a   0.000
*
  ****************************
  ** SIMULATION NUMBER:   4 ** 25 YEAR
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms

      START @  0.00 hrs
      --------------------
      MASS STORM                 30.0
      [ Ptot= 70.70 mm ]
*
  **  CALIB NASHYD       0102  1  5.0    2.97    0.25  3.00  25.32 0.36   0.000
      [CN=73.6         ]
      [ N = 3.0:Tp 0.16]
*
  **  CALIB NASHYD       0101  1  5.0   32.81    1.14  3.83  28.61 0.40   0.000
      [CN=76.4         ]
      [ N = 3.0:Tp 0.84]
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.01  3.50  31.35 0.44   0.000
      [CN=77.6         ]
      [ N = 3.0:Tp 0.57]
*
  *   CALIB STANDHYD     0301  1  5.0    4.75    0.48  3.00  36.38 0.51   0.000
      [I%= 8.0:S%= 2.00]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.04  3.00  53.36 0.75   0.000
      [I%=61.0:S%= 2.00]
*
      ADD [0101 + 0301]  0309  3  5.0   37.56    1.27  3.67  29.59  n/a   0.000
*
      ADD [0309 + 0302]  0309  1  5.0   37.82    1.27  3.67  29.76  n/a   0.000
*
      ADD [0309 + 0303]  0309  3  5.0   38.07    1.28  3.67  29.77  n/a   0.000
*
  ****************************
  ** SIMULATION NUMBER:   5 ** 50 YEAR
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms
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      START @  0.00 hrs
      --------------------
      MASS STORM                 30.0
      [ Ptot= 78.50 mm ]
*
  **  CALIB NASHYD       0102  1  5.0    2.97    0.31  3.00  30.48 0.39   0.000
      [CN=73.6         ]
      [ N = 3.0:Tp 0.16]
*
  **  CALIB NASHYD       0101  1  5.0   32.81    1.37  3.83  34.16 0.44   0.000
      [CN=76.4         ]
      [ N = 3.0:Tp 0.84]
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.01  3.50  37.10 0.47   0.000
      [CN=77.6         ]
      [ N = 3.0:Tp 0.57]
*
  *   CALIB STANDHYD     0301  1  5.0    4.75    0.58  3.00  42.48 0.54   0.000
      [I%= 8.0:S%= 2.00]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.05  3.00  60.20 0.77   0.000
      [I%=61.0:S%= 2.00]
*
      ADD [0101 + 0301]  0309  3  5.0   37.56    1.51  3.67  35.21  n/a   0.000
*
      ADD [0309 + 0302]  0309  1  5.0   37.82    1.52  3.67  35.39  n/a   0.000
*
      ADD [0309 + 0303]  0309  3  5.0   38.07    1.53  3.67  35.40  n/a   0.000
*
  ****************************
  ** SIMULATION NUMBER:   6 ** 100 YEAR
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms

      START @  0.00 hrs
      --------------------
      MASS STORM                 30.0
      [ Ptot= 86.30 mm ]
*
  **  CALIB NASHYD       0102  1  5.0    2.97    0.36  3.00  35.89 0.42   0.000
      [CN=73.6         ]
      [ N = 3.0:Tp 0.16]
*
  **  CALIB NASHYD       0101  1  5.0   32.81    1.61  3.75  39.94 0.46   0.000
      [CN=76.4         ]
      [ N = 3.0:Tp 0.84]
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.02  3.42  43.07 0.50   0.000
      [CN=77.6         ]
      [ N = 3.0:Tp 0.57]
*
  *   CALIB STANDHYD     0301  1  5.0    4.75    0.67  3.00  48.76 0.57   0.000
      [I%= 8.0:S%= 2.00]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.05  3.00  67.13 0.78   0.000
      [I%=61.0:S%= 2.00]
*
      ADD [0101 + 0301]  0309  3  5.0   37.56    1.77  3.67  41.05  n/a   0.000
*
      ADD [0309 + 0302]  0309  1  5.0   37.82    1.78  3.67  41.23  n/a   0.000
*
      ADD [0309 + 0303]  0309  3  5.0   38.07    1.79  3.67  41.24  n/a   0.000
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*
 FINISH
  
====================================================================================
=======================
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   4 Hr Chicago Storm - Pre Development
====================================================================================
=======================
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Developed and Distributed by Civica Infrastructure
Copyright 2007 - 2013 Civica Infrastructure
All rights reserved.
  
  
                   *****  S U M M A R Y   O U T P U T  *****

  Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                
                                                       
  Output  filename: 
C:\Users\aoverholt\AppData\Local\Temp\12c4f3c9-a51b-4077-9aa0-dda51f3721fb\Scenario.
out                                 
  Summary filename: 
C:\Users\aoverholt\AppData\Local\Temp\12c4f3c9-a51b-4077-9aa0-dda51f3721fb\Scenario.
sum                                 

DATE: 11/09/2017                           TIME: 02:59:50       

USER:                                                   

COMMENTS: ____________________________________________________________

  
  ****************************
  ** SIMULATION NUMBER:   1 ** 2 year
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms

      START @  0.00 hrs
      --------------------
      READ STORM                  6.0
      [ Ptot= 33.75 mm ]
      fname : 
C:\Users\aoverholt\AppData\Local\Temp\12c4f3c9-a51b-4077-9aa0-dda51f3721fb\51c34752-
e06b-458e-8b95-a
      remark: OWEN SOUND 2 YEAR 4 HOUR DURATION CHICAGO STORM                       
                             
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.00  2.58   8.30 0.25   0.000
      [CN=77.6         ]
      [ N = 3.0:Tp 0.57]
*
  **  CALIB NASHYD       0101  1  5.0   32.81    0.30  2.92   6.85 0.20   0.000
      [CN=76.4         ]
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      [ N = 3.0:Tp 0.84]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.04  1.92  22.67 0.67   0.000
      [I%=61.0:S%= 2.00]
*
  *   CALIB STANDHYD     0301  1  5.0    4.75    0.15  2.17  11.16 0.33   0.000
      [I%= 8.0:S%= 2.00]
*
      ADD [0101 + 0301]  0001  3  5.0   37.56    0.35  2.75   7.39  n/a   0.000
*
      ADD [0001 + 0302]  0001  1  5.0   37.82    0.35  2.75   7.50  n/a   0.000
*
      ADD [0001 + 0303]  0001  3  5.0   38.07    0.35  2.75   7.50  n/a   0.000
*
  *   CALIB NASHYD       0102  1  5.0    2.97    0.07  2.08   5.57 0.17   0.000
      [CN=73.6         ]
      [ N = 3.0:Tp 0.16]
*
  ****************************
  ** SIMULATION NUMBER:   2 ** 5 year
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms

      START @  0.00 hrs
      --------------------
      READ STORM                  6.0
      [ Ptot= 44.07 mm ]
      fname : 
C:\Users\aoverholt\AppData\Local\Temp\12c4f3c9-a51b-4077-9aa0-dda51f3721fb\cabe017f-
5c61-4ec5-822e-1
      remark: OWEN SOUND 5 YEAR 4 HOUR DURATION CHICAGO STORM                       
                             
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.01  2.50  13.82 0.31   0.000
      [CN=77.6         ]
      [ N = 3.0:Tp 0.57]
*
  **  CALIB NASHYD       0101  1  5.0   32.81    0.54  2.92  11.95 0.27   0.000
      [CN=76.4         ]
      [ N = 3.0:Tp 0.84]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.05  1.92  30.88 0.70   0.000
      [I%=61.0:S%= 2.00]
*
  *   CALIB STANDHYD     0301  1  5.0    4.75    0.28  2.08  17.39 0.39   0.000
      [I%= 8.0:S%= 2.00]
*
      ADD [0101 + 0301]  0001  3  5.0   37.56    0.60  2.75  12.64  n/a   0.000
*
      ADD [0001 + 0302]  0001  1  5.0   37.82    0.60  2.75  12.76  n/a   0.000
*
      ADD [0001 + 0303]  0001  3  5.0   38.07    0.61  2.75  12.77  n/a   0.000
*
  *   CALIB NASHYD       0102  1  5.0    2.97    0.13  2.08  10.09 0.23   0.000
      [CN=73.6         ]
      [ N = 3.0:Tp 0.16]
*
  ****************************
  ** SIMULATION NUMBER:   3 ** 10 year
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
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                                  min     ha   '  cms   hrs     mm          cms

      START @  0.00 hrs
      --------------------
      READ STORM                  6.0
      [ Ptot= 50.59 mm ]
      fname : 
C:\Users\aoverholt\AppData\Local\Temp\12c4f3c9-a51b-4077-9aa0-dda51f3721fb\979d1478-
251b-4645-9258-a
      remark: OWEN SOUND 10 YEAR 4 HOUR DURATION CHICAGO STORM                      
                             
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.01  2.50  17.73 0.35   0.000
      [CN=77.6         ]
      [ N = 3.0:Tp 0.57]
*
  **  CALIB NASHYD       0101  1  5.0   32.81    0.71  2.92  15.63 0.31   0.000
      [CN=76.4         ]
      [ N = 3.0:Tp 0.84]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.06  1.92  36.23 0.72   0.000
      [I%=61.0:S%= 2.00]
*
  *   CALIB STANDHYD     0301  1  5.0    4.75    0.38  2.08  21.71 0.43   0.000
      [I%= 8.0:S%= 2.00]
*
      ADD [0101 + 0301]  0001  3  5.0   37.56    0.79  2.75  16.40  n/a   0.000
*
      ADD [0001 + 0302]  0001  1  5.0   37.82    0.79  2.75  16.53  n/a   0.000
*
      ADD [0001 + 0303]  0001  3  5.0   38.07    0.80  2.75  16.54  n/a   0.000
*
  *   CALIB NASHYD       0102  1  5.0    2.97    0.17  2.08  13.40 0.26   0.000
      [CN=73.6         ]
      [ N = 3.0:Tp 0.16]
*
  ****************************
  ** SIMULATION NUMBER:   4 ** 25 year
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms

      START @  0.00 hrs
      --------------------
      READ STORM                  6.0
      [ Ptot= 59.08 mm ]
      fname : 
C:\Users\aoverholt\AppData\Local\Temp\12c4f3c9-a51b-4077-9aa0-dda51f3721fb\52b0b005-
d86f-483d-8c5e-9
      remark: OWEN SOUND 25 YEAR 4 HOUR DURATION CHICAGO STORM                      
                             
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.01  2.50  23.23 0.39   0.000
      [CN=77.6         ]
      [ N = 3.0:Tp 0.57]
*
  **  CALIB NASHYD       0101  1  5.0   32.81    0.96  2.83  20.84 0.35   0.000
      [CN=76.4         ]
      [ N = 3.0:Tp 0.84]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.07  1.92  43.36 0.73   0.000
      [I%=61.0:S%= 2.00]
*
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  *   CALIB STANDHYD     0301  1  5.0    4.75    0.51  2.08  27.68 0.47   0.000
      [I%= 8.0:S%= 2.00]
*
      ADD [0101 + 0301]  0001  3  5.0   37.56    1.05  2.75  21.70  n/a   0.000
*
      ADD [0001 + 0302]  0001  1  5.0   37.82    1.05  2.75  21.85  n/a   0.000
*
      ADD [0001 + 0303]  0001  3  5.0   38.07    1.06  2.75  21.86  n/a   0.000
*
  *   CALIB NASHYD       0102  1  5.0    2.97    0.23  2.00  18.15 0.31   0.000
      [CN=73.6         ]
      [ N = 3.0:Tp 0.16]
*
  ****************************
  ** SIMULATION NUMBER:   5 ** 50 year
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms

      START @  0.00 hrs
      --------------------
      READ STORM                  6.0
      [ Ptot= 65.65 mm ]
      fname : 
C:\Users\aoverholt\AppData\Local\Temp\12c4f3c9-a51b-4077-9aa0-dda51f3721fb\6ccd798a-
f667-4102-b57a-5
      remark: OWEN SOUND 50 YEAR 4 HOUR DURATION CHICAGO STORM                      
                             
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.01  2.50  27.75 0.42   0.000
      [CN=77.6         ]
      [ N = 3.0:Tp 0.57]
*
  **  CALIB NASHYD       0101  1  5.0   32.81    1.17  2.83  25.16 0.38   0.000
      [CN=76.4         ]
      [ N = 3.0:Tp 0.84]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.08  1.92  49.00 0.75   0.000
      [I%=61.0:S%= 2.00]
*
  *   CALIB STANDHYD     0301  1  5.0    4.75    0.61  2.08  32.54 0.50   0.000
      [I%= 8.0:S%= 2.00]
*
      ADD [0101 + 0301]  0001  3  5.0   37.56    1.27  2.75  26.09  n/a   0.000
*
      ADD [0001 + 0302]  0001  1  5.0   37.82    1.28  2.75  26.25  n/a   0.000
*
      ADD [0001 + 0303]  0001  3  5.0   38.07    1.29  2.75  26.26  n/a   0.000
*
  *   CALIB NASHYD       0102  1  5.0    2.97    0.29  2.00  22.12 0.34   0.000
      [CN=73.6         ]
      [ N = 3.0:Tp 0.16]
*
  ****************************
  ** SIMULATION NUMBER:   6 ** 100 year
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms

      START @  0.00 hrs
      --------------------
      READ STORM                  6.0
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      [ Ptot= 71.77 mm ]
      fname : 
C:\Users\aoverholt\AppData\Local\Temp\12c4f3c9-a51b-4077-9aa0-dda51f3721fb\1610eea4-
9f6c-4497-ab53-1
      remark: OWEN SOUND 100 YEAR 4 HOUR DURATION CHICAGO STORM                     
                             
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.02  2.50  32.12 0.45   0.000
      [CN=77.6         ]
      [ N = 3.0:Tp 0.57]
*
  **  CALIB NASHYD       0101  1  5.0   32.81    1.38  2.83  29.36 0.41   0.000
      [CN=76.4         ]
      [ N = 3.0:Tp 0.84]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.09  1.92  54.30 0.76   0.000
      [I%=61.0:S%= 2.00]
*
  *   CALIB STANDHYD     0301  1  5.0    4.75    0.81  2.00  37.20 0.52   0.000
      [I%= 8.0:S%= 2.00]
*
      ADD [0101 + 0301]  0001  3  5.0   37.56    1.47  2.75  30.35  n/a   0.000
*
      ADD [0001 + 0302]  0001  1  5.0   37.82    1.48  2.75  30.51  n/a   0.000
*
      ADD [0001 + 0303]  0001  3  5.0   38.07    1.49  2.75  30.53  n/a   0.000
*
  *   CALIB NASHYD       0102  1  5.0    2.97    0.35  2.00  26.01 0.36   0.000
      [CN=73.6         ]
      [ N = 3.0:Tp 0.16]
*
  ****************************
  ** SIMULATION NUMBER:   7 ** Regional Storm (Hazel)
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms

      START @  0.00 hrs
      --------------------
      READ STORM                 12.0
      [ Ptot=212.00 mm ]
      fname : 
C:\Users\aoverholt\AppData\Local\Temp\12c4f3c9-a51b-4077-9aa0-dda51f3721fb\8343cf38-
de0c-43b1-bd7e-d
      remark: * REGIONAL DESIGN STORM - HAZEL                                       
                             
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.03 10.42 153.24 0.72   0.000
      [CN=77.6         ]
      [ N = 3.0:Tp 0.57]
*
  **  CALIB NASHYD       0101  1  5.0   32.81    3.24 11.00 148.35 0.70   0.000
      [CN=76.4         ]
      [ N = 3.0:Tp 0.84]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.04 10.00 185.09 0.87   0.000
      [I%=61.0:S%= 2.00]
*
  *   CALIB STANDHYD     0301  1  5.0    4.75    0.62 10.00 161.87 0.76   0.000
      [I%= 8.0:S%= 2.00]
*
      ADD [0101 + 0301]  0001  3  5.0   37.56    3.71 11.00 150.06  n/a   0.000
*

Page 5

      ADD [0001 + 0302]  0001  1  5.0   37.82    3.74 11.00 150.30  n/a   0.000
*
      ADD [0001 + 0303]  0001  3  5.0   38.07    3.77 11.00 150.32  n/a   0.000
*
  *   CALIB NASHYD       0102  1  5.0    2.97    0.37 10.00 140.20 0.66   0.000
      [CN=73.6         ]
      [ N = 3.0:Tp 0.16]
*
  ****************************
  ** SIMULATION NUMBER:   8 ** 25 mm Storm
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms

      START @  0.00 hrs
      --------------------
      READ STORM                  6.0
      [ Ptot= 24.97 mm ]
      fname : 
C:\Users\aoverholt\AppData\Local\Temp\12c4f3c9-a51b-4077-9aa0-dda51f3721fb\72c1ea61-
7214-4750-9879-4
      remark: OWEN SOUND 25 mm (from a 2 year-4hr storm)                            
                             
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.00  2.58   4.43 0.18   0.000
      [CN=77.6         ]
      [ N = 3.0:Tp 0.57]
*
  **  CALIB NASHYD       0101  1  5.0   32.81    0.14  3.00   3.38 0.14   0.000
      [CN=76.4         ]
      [ N = 3.0:Tp 0.84]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.03  1.92  15.99 0.64   0.000
      [I%=61.0:S%= 2.00]
*
  *   CALIB STANDHYD     0301  1  5.0    4.75    0.07  1.92   6.61 0.26   0.000
      [I%= 8.0:S%= 2.00]
*
      ADD [0101 + 0301]  0001  3  5.0   37.56    0.17  2.83   3.79  n/a   0.000
*
      ADD [0001 + 0302]  0001  1  5.0   37.82    0.18  2.83   3.88  n/a   0.000
*
      ADD [0001 + 0303]  0001  3  5.0   38.07    0.18  2.83   3.88  n/a   0.000
*
  *   CALIB NASHYD       0102  1  5.0    2.97    0.03  2.08   2.60 0.10   0.000
      [CN=73.6         ]
      [ N = 3.0:Tp 0.16]
*
 FINISH
  
====================================================================================
=======================
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APPENDIX B: 

PROPOSED HYDROLOGIC CONDITIONS 

  



Proposed Conditions OTTHYMO Model Schematic 

 

 

 



Single Family lot Coverage (assumes an extra 10% Coverage for Sheds and Decks)
Townhouse lot Coverage (assumes an extra 10% Coverage for Sheds and Decks)

Driveway area (m2) (assumes a 7.5 x 6 m Driveway)
ROW Imperviousness (%)

Total Catchment Area (m2)
Single Family lot #

Townhouse lot #
Total lot #

Driveways #

Single Family lot area (m2)

Townhouse lot area (m2)

Total lot area (m2)

Single Family Impervious Area (m2)

Townhouse Impervious Area (m2)

Driveway Impervious Area (m2)

ROW area (m2)

ROW Impervious Area (m2)

Total Impervious Area (m2)
Total Percent Impervious (%)

Directly Connected Impervious (%)
73%

300,100

220,049

72,000

287

201

100

53,784

45

62,360

14,265

387

17,640

75%

31,700

187,600

117071

% impervious calculations

Nov 9, 2017

Designed:

40%
45%

AS

Date:

24%

AO

Centre Point South 

Checked:

Project:

File No.:

Subject:

392
155,900

% Impervious C.C. Tatham Associates Ltd. 11/10/2017



Catchment 202 Area 1.22 ha

Runoff 

Coefficient

Type Area Percent Area Percent CN Area Percent CN Area Percent CN Area Percent CN Area Percent CN Area Percent CN

Hl HARRISTON BC Loam or Silt Loam 2 1.22 1 0.9394 0.77 67 0.1708 0.14 74 0 71 0 78 0.1098 0.09 100 0 50 70.95
#N/A #N/A #N/A #N/A 0 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0
#N/A #N/A #N/A #N/A 0 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0
#N/A #N/A #N/A #N/A 0 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0
#N/A #N/A #N/A #N/A 0 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0

Totals 1.22 1 0.9394 0.77 0.1708 0.14 0 0 0 0 0.1098 0.09 0 0 71.0

Time of Concentration Calculations 8.58 mm Wetlands 12
10

For Runoff Coefficients greater than 0.4 For Runoff Coefficients less than 0.4 Meadows 8
7

Bransby-Williams Formula Airport Method 5
Impervious 2

Maximum Catchment Elevation 429 m Maximum Catchment Elevation 425.62 m 0.37

Minimum Catchment Elevation 418 m Minimum Catchment Elevation 419.54 m
Catchment length 1150 m Catchment length 120 m
Catchment Slope 1% Catchment Slope 5% Hl 0 0 0 0
Catchment Area 1.22 ha Catchment Area 1.22 ha 2 #N/A #N/A #N/A #N/A

0.3 #N/A #N/A #N/A #N/A
Time of Concentration (Minutes) 64.83 Time of Concentration (Minutes) 15.35 0.45 #N/A #N/A #N/A #N/A
Time of Concentration (Hours) 1.08 Time of Concentration (Hours) 0.26 0.35 #N/A #N/A #N/A #N/A
Time to Peak (2/3 x Time of Concentration) 0.72 Time to Peak (2/3 x Time of Concentration) 0.17 0.95 #N/A #N/A #N/A #N/A

0.05 #N/A #N/A #N/A #N/A
Time to Peak 0.17 hrs 0.33 #N/A #N/A #N/A #N/A

0.3655 #N/A #N/A #N/A #N/A
Meadows
Soil Series Total

Landuse Type

Forest/Woodland
Cultivated
Pasture/Lawn
Impervious
Wetland/Lake/SWMF

Initial Abstraction

Woods

Cultivated
Lawns

Runoff Coefficient

Soil Series

Pasture/Lawns Meadows Cultivated Impervious Wetland/Lakes/SWMF Average CN 
for Soil 
Type

CENTRE POINT SOUTH
CURVE NUMBER, INITIAL ABSTRACTION & TIME TO PEAK CALCULATIONS

CONDITIONS

WEIGHTED CN VALUE

Soil Series Soil Series
Hydrologic 
Soil Group

Soil Texture

Catchment Soil 
Characteristics

Forest/Woodland

Designed By: AO

Checked By: AS

Subject: CN Calculator

Project: CENTRE POINT SOUTH

File No.: 117071

Date: November 9, 2017

CN Calculator C.C. Tatham Associates Ltd. 11/10/2017



Catchment 203 Area 4.56 ha

Runoff 

Coefficient

Type Area Percent Area Percent CN Area Percent CN Area Percent CN Area Percent CN Area Percent CN Area Percent CN

Hl HARRISTON BC Loam or Silt Loam 2 4.56 1 0.9576 0.21 67 3.6024 0.79 74 0 71 0 78 0 100 0 50 72.53
#N/A #N/A #N/A #N/A 0 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0
#N/A #N/A #N/A #N/A 0 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0
#N/A #N/A #N/A #N/A 0 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0
#N/A #N/A #N/A #N/A 0 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0

Totals 4.56 1 0.9576 0.21 3.6024 0.79 0 0 0 0 0 0 0 0 72.5

Time of Concentration Calculations 6.05 mm Wetlands 12
10

For Runoff Coefficients greater than 0.4 For Runoff Coefficients less than 0.4 Meadows 8
7

Bransby-Williams Formula Airport Method 5
Impervious 2

Maximum Catchment Elevation 416.5 m Maximum Catchment Elevation 416.5 m 0.27

Minimum Catchment Elevation 416 m Minimum Catchment Elevation 416 m
Catchment length 55 m Catchment length 55 m
Catchment Slope 1% Catchment Slope 1% Hl 0 0 0 0
Catchment Area 4.56 ha Catchment Area 4.56 ha 2 #N/A #N/A #N/A #N/A

0.25 #N/A #N/A #N/A #N/A
Time of Concentration (Minutes) 2.75 Time of Concentration (Minutes) 20.62 0.35 #N/A #N/A #N/A #N/A
Time of Concentration (Hours) 0.05 Time of Concentration (Hours) 0.34 0.28 #N/A #N/A #N/A #N/A
Time to Peak (2/3 x Time of Concentration) 0.03 Time to Peak (2/3 x Time of Concentration) 0.23 0.95 #N/A #N/A #N/A #N/A

0.05 #N/A #N/A #N/A #N/A
Time to Peak 0.23 hrs 0.27 #N/A #N/A #N/A #N/A

0.2737 #N/A #N/A #N/A #N/A
Meadows
Soil Series Total

Landuse Type

Forest/Woodland
Cultivated
Pasture/Lawn
Impervious
Wetland/Lake/SWMF

Initial Abstraction

Woods

Cultivated
Lawns

Runoff Coefficient

Soil Series

Pasture/Lawns Meadows Cultivated Impervious Wetland/Lakes/SWMF Average CN 
for Soil 
Type

CENTRE POINT SOUTH
CURVE NUMBER, INITIAL ABSTRACTION & TIME TO PEAK CALCULATIONS

CONDITIONS

WEIGHTED CN VALUE

Soil Series Soil Series
Hydrologic 
Soil Group

Soil Texture

Catchment Soil 
Characteristics

Forest/Woodland

Designed By: AO

Checked By: AS

Subject: CN Calculator

Project: CENTRE POINT SOUTH

File No.: 117071

Date: November 9, 2017

CN Calculator C.C. Tatham Associates Ltd. 11/10/2017



Total Catchment Area (m2)

Total Impervious Area (m2)
Total Percent Impervious Area (%)
Directly Connected Impervious (%)

61%
61%

2,600

1,580

302

Subject: % impervious calculations Checked: AS

Project: Centre Point South Date: Nov 9, 2017

File No.: 117071 Designed: AO

% Impervious C.C. Tatham Associates Ltd. 11/10/2017



CN Calculator C.C. Tatham Associates Ltd. 11/10/2017

Catchment 303 Area 0.25 ha

Runoff 

Coefficient

Type Area Percent Area Percent CN Area Percent CN Area Percent CN Area Percent CN Area Percent CN Area Percent CN

Hl HARRISTON BC Loam or Silt Loam 2 0.25 1 0 67 0.215 0.86 74 0 71 0 78 0.035 0.14 100 0 50 77.64
#N/A #N/A #N/A #N/A 0 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0
#N/A #N/A #N/A #N/A 0 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0
#N/A #N/A #N/A #N/A 0 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0
#N/A #N/A #N/A #N/A 0 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0 #N/A 0

Totals 0.25 1 0 0 0.215 0.86 0 0 0 0 0.035 0.14 0 0 77.6

Time of Concentration Calculations 4.58 mm Wetlands 12
10

For Runoff Coefficients greater than 0.4 For Runoff Coefficients less than 0.4 Meadows 8
7

Bransby-Williams Formula Airport Method 5
Impervious 2

Maximum Catchment Elevation 429 m Maximum Catchment Elevation 429 m 0.37

Minimum Catchment Elevation 418 m Minimum Catchment Elevation 418 m
Catchment length 663 m Catchment length 663 m
Catchment Slope 2% Catchment Slope 2% Hl 0 0 0 0
Catchment Area 0.25 ha Catchment Area 0.25 ha 2 #N/A #N/A #N/A #N/A

0.25 #N/A #N/A #N/A #N/A
Time of Concentration (Minutes) 39.23 Time of Concentration (Minutes) 51.58 0.35 #N/A #N/A #N/A #N/A
Time of Concentration (Hours) 0.65 Time of Concentration (Hours) 0.86 0.28 #N/A #N/A #N/A #N/A
Time to Peak (2/3 x Time of Concentration) 0.44 Time to Peak (2/3 x Time of Concentration) 0.57 0.95 #N/A #N/A #N/A #N/A

0.05 #N/A #N/A #N/A #N/A
Time to Peak 0.57 hrs 0.27 #N/A #N/A #N/A #N/A

0.374 #N/A #N/A #N/A #N/A

Project: CENTRE POINT SOUTH

File No.: 117071

Date: November 9, 2017

Designed By: AO

Checked By: AS

Subject: CN Calculator

CENTRE POINT SOUTH
CURVE NUMBER, INITIAL ABSTRACTION & TIME TO PEAK CALCULATIONS

CONDITIONS

WEIGHTED CN VALUE

Soil Series Soil Series
Hydrologic 
Soil Group

Soil Texture
Catchment Soil 
Characteristics

Forest/Woodland Pasture/Lawns Meadows Cultivated Impervious Wetland/Lakes/SWMF Average CN 
for Soil 

Type

Initial Abstraction

Woods

Cultivated
Lawns

Runoff Coefficient

Soil Series

Meadows
Soil Series Total

Landuse Type

Forest/Woodland
Cultivated
Pasture/Lawn
Impervious
Wetland/Lake/SWMF



Total Catchment Area (m2)

Impervious lot area (m2)

ROW Impervious Area (m2)

Total Impervious Area (m2)
Total Percent Impervious Area (%)
Directly Connected Impervious (%)

49%
12%

12,469

4,044
16,513

304
33,600

Subject: % impervious calculations Checked: AS

Project: Centre Point South Date: Nov 9, 2017

File No.: 117071 Designed: AO
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    6 HR SCS TYPE II POST DEVELOPMENT 
====================================================================================
=======================
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Developed and Distributed by Civica Infrastructure
Copyright 2007 - 2013 Civica Infrastructure
All rights reserved.
  
  
                   *****  S U M M A R Y   O U T P U T  *****

  Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                
                                                       
  Output  filename: 
C:\Users\aoverholt\AppData\Local\Temp\9be6eaac-1065-47fe-9b4b-0cbf024f601a\Scenario.
out                                 
  Summary filename: 
C:\Users\aoverholt\AppData\Local\Temp\9be6eaac-1065-47fe-9b4b-0cbf024f601a\Scenario.
sum                                 

DATE: 10/17/2017                           TIME: 01:14:46       

USER:                                                   

COMMENTS: ____________________________________________________________

  
  ****************************
  ** SIMULATION NUMBER:   1 ** 2 YEAR
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms

      START @  0.00 hrs
      --------------------
      MASS STORM                 30.0
      [ Ptot= 38.90 mm ]
*
  **  CALIB NASHYD       0203  1  5.0    4.56    0.10  3.08   8.34 0.21   0.000
      [CN=72.5         ]
      [ N = 3.0:Tp 0.23]
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.01  3.08  10.92 0.28   0.000
      [CN=77.6         ]
      [ N = 3.0:Tp 0.20]
*
  **  CALIB STANDHYD     0201  1  5.0   30.01    1.56  3.17  24.31 0.63   0.000
      [I%=24.0:S%= 2.00]
*

Page 1

  *   CALIB STANDHYD     0304  1  5.0    3.36    0.24  3.00  17.37 0.45   0.000
      [I%=12.0:S%= 2.00]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.02  3.00  25.53 0.66   0.000
      [I%=61.0:S%= 2.00]
*
  *   CALIB STANDHYD     0006  1  3.0    1.04    0.11  3.00  34.73 0.89   0.000
      [I%=90.0:S%= 2.00]
*
  *   CALIB STANDHYD     0008  1  3.0    0.28    0.03  3.00  37.58 0.97   0.000
      [I%=99.0:S%= 2.00]
*
      RESRVR [ 2 : 0008] 0007  1  3.0    0.28    0.01  3.15  36.96  n/a   0.000
      {ST=  0.01 ha.m }
*
      ADD [0006 + 0007]  0005  3  3.0    1.32    0.12  3.00  35.20  n/a   0.000
*
      RESRVR [ 2 : 0005] 0004  1  3.0    1.32    0.02  3.60  35.14  n/a   0.000
      {ST=  0.02 ha.m }
*
  *   CALIB STANDHYD     0010  1  3.0    0.05    0.00  3.00  11.78 0.30   0.000
      [I%=20.0:S%= 2.00]
*
      CHANNEL[ 2 : 0010] 0009  1  3.0    0.05    0.00  3.10  10.71  n/a   0.000
*
      ADD [0004 + 0009]  0305  3  3.0    1.37    0.02  3.25  34.25  n/a   0.000
*
      ADD [0201 + 0302]  0003  3  5.0   30.27    1.57  3.17  24.32  n/a   0.000
*
      ADD [0003 + 0303]  0003  1  5.0   30.52    1.57  3.17  24.21  n/a   0.000
*
      ADD [0003 + 0304]  0003  3  5.0   33.88    1.78  3.08  23.53  n/a   0.000
*
      ADD [0003 + 0305]  0003  1  3.0   35.25    1.80  3.10  23.95  n/a   0.000
*
      RESRVR [ 2 : 0003] 0002  1  3.0   35.25    0.23  5.00  20.73  n/a   0.000
      {ST=  0.64 ha.m }
*
      ADD [0002 + 0203]  0001  3  3.0   39.81    0.24  4.95  19.31  n/a   0.000
*
  *   CALIB NASHYD       0202  1  5.0    1.22    0.03  3.08   6.83 0.18   0.000
      [CN=71.0         ]
      [ N = 3.0:Tp 0.17]
*
  ****************************
  ** SIMULATION NUMBER:   2 ** 5 YEAR
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms

      START @  0.00 hrs
      --------------------
      MASS STORM                 30.0
      [ Ptot= 51.60 mm ]
*
  **  CALIB NASHYD       0203  1  5.0    4.56    0.19  3.08  14.61 0.28   0.000
      [CN=72.5         ]
      [ N = 3.0:Tp 0.23]
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.01  3.08  18.34 0.36   0.000
      [CN=77.6         ]
      [ N = 3.0:Tp 0.20]
*
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  **  CALIB STANDHYD     0201  1  5.0   30.01    2.37  3.17  35.28 0.68   0.000
      [I%=24.0:S%= 2.00]
*
  *   CALIB STANDHYD     0304  1  5.0    3.36    0.38  3.00  27.48 0.53   0.000
      [I%=12.0:S%= 2.00]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.03  3.00  36.42 0.71   0.000
      [I%=61.0:S%= 2.00]
*
  *   CALIB STANDHYD     0006  1  3.0    1.04    0.15  3.00  46.96 0.91   0.000
      [I%=90.0:S%= 2.00]
*
  *   CALIB STANDHYD     0008  1  3.0    0.28    0.04  3.00  50.23 0.97   0.000
      [I%=99.0:S%= 2.00]
*
      RESRVR [ 2 : 0008] 0007  1  3.0    0.28    0.01  3.15  49.62  n/a   0.000
      {ST=  0.01 ha.m }
*
      ADD [0006 + 0007]  0005  3  3.0    1.32    0.17  3.00  47.53  n/a   0.000
*
      RESRVR [ 2 : 0005] 0004  1  3.0    1.32    0.02  4.00  47.47  n/a   0.000
      {ST=  0.03 ha.m }
*
  *   CALIB STANDHYD     0010  1  3.0    0.05    0.00  3.00  20.81 0.40   0.000
      [I%=20.0:S%= 2.00]
*
      CHANNEL[ 2 : 0010] 0009  1  3.0    0.05    0.00  3.10  19.89  n/a   0.000
*
      ADD [0004 + 0009]  0305  3  3.0    1.37    0.03  3.15  46.46  n/a   0.000
*
      ADD [0201 + 0302]  0003  3  5.0   30.27    2.38  3.17  35.29  n/a   0.000
*
      ADD [0003 + 0303]  0003  1  5.0   30.52    2.39  3.17  35.16  n/a   0.000
*
      ADD [0003 + 0304]  0003  3  5.0   33.88    2.73  3.08  34.39  n/a   0.000
*
      ADD [0003 + 0305]  0003  1  3.0   35.25    2.75  3.10  34.86  n/a   0.000
*
      RESRVR [ 2 : 0003] 0002  1  3.0   35.25    0.61  4.10  31.64  n/a   0.000
      {ST=  0.81 ha.m }
*
      ADD [0002 + 0203]  0001  3  3.0   39.81    0.65  4.05  29.68  n/a   0.000
*
  *   CALIB NASHYD       0202  1  5.0    1.22    0.05  3.00  12.56 0.24   0.000
      [CN=71.0         ]
      [ N = 3.0:Tp 0.17]
*
  ****************************
  ** SIMULATION NUMBER:   3 ** 10 YEAR
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms

      START @  0.00 hrs
      --------------------
      MASS STORM                 30.0
      [ Ptot= 60.00 mm ]
*
  **  CALIB NASHYD       0203  1  5.0    4.56    0.25  3.08  19.34 0.32   0.000
      [CN=72.5         ]
      [ N = 3.0:Tp 0.23]
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.02  3.08  23.81 0.40   0.000

Page 3

      [CN=77.6         ]
      [ N = 3.0:Tp 0.20]
*
  **  CALIB STANDHYD     0201  1  5.0   30.01    3.11  3.08  42.81 0.71   0.000
      [I%=24.0:S%= 2.00]
*
  *   CALIB STANDHYD     0304  1  5.0    3.36    0.47  3.00  34.63 0.58   0.000
      [I%=12.0:S%= 2.00]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.04  3.00  43.64 0.73   0.000
      [I%=61.0:S%= 2.00]
*
  *   CALIB STANDHYD     0006  1  3.0    1.04    0.18  3.00  55.06 0.92   0.000
      [I%=90.0:S%= 2.00]
*
  *   CALIB STANDHYD     0008  1  3.0    0.28    0.05  3.00  58.60 0.98   0.000
      [I%=99.0:S%= 2.00]
*
      RESRVR [ 2 : 0008] 0007  1  3.0    0.28    0.01  3.10  57.97  n/a   0.000
      {ST=  0.01 ha.m }
*
      ADD [0006 + 0007]  0005  3  3.0    1.32    0.19  3.00  55.68  n/a   0.000
*
      RESRVR [ 2 : 0005] 0004  1  3.0    1.32    0.02  4.15  55.62  n/a   0.000
      {ST=  0.04 ha.m }
*
  *   CALIB STANDHYD     0010  1  3.0    0.05    0.01  3.00  27.00 0.45   0.000
      [I%=20.0:S%= 2.00]
*
      CHANNEL[ 2 : 0010] 0009  1  3.0    0.05    0.00  3.10  26.39  n/a   0.000
*
      ADD [0004 + 0009]  0305  3  3.0    1.37    0.03  3.10  54.55  n/a   0.000
*
      ADD [0201 + 0302]  0003  3  5.0   30.27    3.13  3.08  42.82  n/a   0.000
*
      ADD [0003 + 0303]  0003  1  5.0   30.52    3.15  3.08  42.66  n/a   0.000
*
      ADD [0003 + 0304]  0003  3  5.0   33.88    3.57  3.08  41.86  n/a   0.000
*
      ADD [0003 + 0305]  0003  1  3.0   35.25    3.56  3.10  42.36  n/a   0.000
*
      RESRVR [ 2 : 0003] 0002  1  3.0   35.25    0.81  3.95  39.13  n/a   0.000
      {ST=  0.94 ha.m }
*
      ADD [0002 + 0203]  0001  3  3.0   39.81    0.88  3.60  36.87  n/a   0.000
*
  *   CALIB NASHYD       0202  1  5.0    1.22    0.07  3.00  16.98 0.28   0.000
      [CN=71.0         ]
      [ N = 3.0:Tp 0.17]
*
  ****************************
  ** SIMULATION NUMBER:   4 ** 25 YEAR
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms

      START @  0.00 hrs
      --------------------
      MASS STORM                 30.0
      [ Ptot= 70.70 mm ]
*
  **  CALIB NASHYD       0203  1  5.0    4.56    0.33  3.08  25.93 0.37   0.000
      [CN=72.5         ]
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      [ N = 3.0:Tp 0.23]
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.02  3.00  31.29 0.44   0.000
      [CN=77.6         ]
      [ N = 3.0:Tp 0.20]
*
  **  CALIB STANDHYD     0201  1  5.0   30.01    3.88  3.08  52.61 0.74   0.000
      [I%=24.0:S%= 2.00]
*
  *   CALIB STANDHYD     0304  1  5.0    3.36    0.59  3.00  43.90 0.62   0.000
      [I%=12.0:S%= 2.00]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.05  3.00  53.39 0.76   0.000
      [I%=61.0:S%= 2.00]
*
  *   CALIB STANDHYD     0006  1  3.0    1.04    0.22  3.00  65.52 0.93   0.000
      [I%=90.0:S%= 2.00]
*
  *   CALIB STANDHYD     0008  1  3.0    0.28    0.06  3.00  69.28 0.98   0.000
      [I%=99.0:S%= 2.00]
*
      RESRVR [ 2 : 0008] 0007  1  3.0    0.28    0.02  3.10  68.66  n/a   0.000
      {ST=  0.01 ha.m }
*
      ADD [0006 + 0007]  0005  3  3.0    1.32    0.23  3.00  66.19  n/a   0.000
*
      RESRVR [ 2 : 0005] 0004  1  3.0    1.32    0.02  4.55  66.12  n/a   0.000
      {ST=  0.05 ha.m }
*
  *   CALIB STANDHYD     0010  1  3.0    0.05    0.01  3.00  35.70 0.50   0.000
      [I%=20.0:S%= 2.00]
*
      CHANNEL[ 2 : 0010] 0009  1  3.0    0.05    0.01  3.05  35.01  n/a   0.000
*
      ADD [0004 + 0009]  0305  3  3.0    1.37    0.03  3.10  64.99  n/a   0.000
*
      ADD [0201 + 0302]  0003  3  5.0   30.27    3.90  3.08  52.61  n/a   0.000
*
      ADD [0003 + 0303]  0003  1  5.0   30.52    3.93  3.08  52.44  n/a   0.000
*
      ADD [0003 + 0304]  0003  3  5.0   33.88    4.44  3.08  51.59  n/a   0.000
*
      ADD [0003 + 0305]  0003  1  3.0   35.25    4.47  3.05  52.11  n/a   0.000
*
      RESRVR [ 2 : 0003] 0002  1  3.0   35.25    0.95  3.95  48.89  n/a   0.000
      {ST=  1.15 ha.m }
*
      ADD [0002 + 0203]  0001  3  3.0   39.81    1.05  3.50  46.26  n/a   0.000
*
  *   CALIB NASHYD       0202  1  5.0    1.22    0.09  3.00  23.18 0.33   0.000
      [CN=71.0         ]
      [ N = 3.0:Tp 0.17]
*
  ****************************
  ** SIMULATION NUMBER:   5 ** 50 YEAR
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms

      START @  0.00 hrs
      --------------------
      MASS STORM                 30.0
      [ Ptot= 78.50 mm ]
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*
  **  CALIB NASHYD       0203  1  5.0    4.56    0.40  3.08  31.06 0.40   0.000
      [CN=72.5         ]
      [ N = 3.0:Tp 0.23]
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.03  3.00  37.04 0.47   0.000
      [CN=77.6         ]
      [ N = 3.0:Tp 0.20]
*
  **  CALIB STANDHYD     0201  1  5.0   30.01    4.48  3.08  59.86 0.76   0.000
      [I%=24.0:S%= 2.00]
*
  *   CALIB STANDHYD     0304  1  5.0    3.36    0.67  3.00  50.75 0.65   0.000
      [I%=12.0:S%= 2.00]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.05  3.00  60.49 0.77   0.000
      [I%=61.0:S%= 2.00]
*
  *   CALIB STANDHYD     0006  1  3.0    1.04    0.24  3.00  73.14 0.93   0.000
      [I%=90.0:S%= 2.00]
*
  *   CALIB STANDHYD     0008  1  3.0    0.28    0.07  3.00  77.06 0.98   0.000
      [I%=99.0:S%= 2.00]
*
      RESRVR [ 2 : 0008] 0007  1  3.0    0.28    0.02  3.10  76.43  n/a   0.000
      {ST=  0.01 ha.m }
*
      ADD [0006 + 0007]  0005  3  3.0    1.32    0.26  3.00  73.84  n/a   0.000
*
      RESRVR [ 2 : 0005] 0004  1  3.0    1.32    0.02  4.60  73.78  n/a   0.000
      {ST=  0.06 ha.m }
*
  *   CALIB STANDHYD     0010  1  3.0    0.05    0.01  3.00  42.00 0.54   0.000
      [I%=20.0:S%= 2.00]
*
      CHANNEL[ 2 : 0010] 0009  1  3.0    0.05    0.01  3.05  41.23  n/a   0.000
*
      ADD [0004 + 0009]  0305  3  3.0    1.37    0.03  3.10  72.59  n/a   0.000
*
      ADD [0201 + 0302]  0003  3  5.0   30.27    4.50  3.08  59.87  n/a   0.000
*
      ADD [0003 + 0303]  0003  1  5.0   30.52    4.53  3.08  59.68  n/a   0.000
*
      ADD [0003 + 0304]  0003  3  5.0   33.88    5.14  3.00  58.79  n/a   0.000
*
      ADD [0003 + 0305]  0003  1  3.0   35.25    5.17  3.00  59.34  n/a   0.000
*
      RESRVR [ 2 : 0003] 0002  1  3.0   35.25    1.04  3.95  56.12  n/a   0.000
      {ST=  1.31 ha.m }
*
      ADD [0002 + 0203]  0001  3  3.0   39.81    1.18  3.30  53.25  n/a   0.000
*
  *   CALIB NASHYD       0202  1  5.0    1.22    0.11  3.00  28.05 0.36   0.000
      [CN=71.0         ]
      [ N = 3.0:Tp 0.17]
*
  ****************************
  ** SIMULATION NUMBER:   6 ** 100 YEAR
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms

      START @  0.00 hrs
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      --------------------
      MASS STORM                 30.0
      [ Ptot= 86.30 mm ]
*
  **  CALIB NASHYD       0203  1  5.0    4.56    0.47  3.08  36.43 0.42   0.000
      [CN=72.5         ]
      [ N = 3.0:Tp 0.23]
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.03  3.00  42.99 0.50   0.000
      [CN=77.6         ]
      [ N = 3.0:Tp 0.20]
*
  **  CALIB STANDHYD     0201  1  5.0   30.01    5.09  3.08  67.19 0.78   0.000
      [I%=24.0:S%= 2.00]
*
  *   CALIB STANDHYD     0304  1  5.0    3.36    0.78  3.00  57.80 0.67   0.000
      [I%=12.0:S%= 2.00]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.06  3.00  67.58 0.78   0.000
      [I%=61.0:S%= 2.00]
*
  *   CALIB STANDHYD     0006  1  3.0    1.04    0.26  3.00  80.76 0.94   0.000
      [I%=90.0:S%= 2.00]
*
  *   CALIB STANDHYD     0008  1  3.0    0.28    0.07  3.00  84.84 0.98   0.000
      [I%=99.0:S%= 2.00]
*
      RESRVR [ 2 : 0008] 0007  1  3.0    0.28    0.02  3.10  84.22  n/a   0.000
      {ST=  0.01 ha.m }
*
      ADD [0006 + 0007]  0005  3  3.0    1.32    0.28  3.00  81.49  n/a   0.000
*
      RESRVR [ 2 : 0005] 0004  1  3.0    1.32    0.03  4.85  81.43  n/a   0.000
      {ST=  0.07 ha.m }
*
  *   CALIB STANDHYD     0010  1  3.0    0.05    0.01  3.00  48.28 0.56   0.000
      [I%=20.0:S%= 2.00]
*
      CHANNEL[ 2 : 0010] 0009  1  3.0    0.05    0.01  3.05  47.46  n/a   0.000
*
      ADD [0004 + 0009]  0305  3  3.0    1.37    0.03  3.05  80.19  n/a   0.000
*
      ADD [0201 + 0302]  0003  3  5.0   30.27    5.12  3.08  67.19  n/a   0.000
*
      ADD [0003 + 0303]  0003  1  5.0   30.52    5.15  3.08  66.99  n/a   0.000
*
      ADD [0003 + 0304]  0003  3  5.0   33.88    5.87  3.00  66.08  n/a   0.000
*
      ADD [0003 + 0305]  0003  1  3.0   35.25    5.90  3.00  66.63  n/a   0.000
*
      RESRVR [ 2 : 0003] 0002  1  3.0   35.25    1.12  3.95  63.41  n/a   0.000
      {ST=  1.48 ha.m }
*
      ADD [0002 + 0203]  0001  3  3.0   39.81    1.32  3.25  60.32  n/a   0.000
*
  *   CALIB NASHYD       0202  1  5.0    1.22    0.13  3.00  33.17 0.38   0.000
      [CN=71.0         ]
      [ N = 3.0:Tp 0.17]
*
 FINISH
  
====================================================================================
=======================
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    4 Hr Chicago Storm Post Development 
====================================================================================
=======================
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Developed and Distributed by Civica Infrastructure
Copyright 2007 - 2013 Civica Infrastructure
All rights reserved.
  
  
                   *****  S U M M A R Y   O U T P U T  *****

  Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                
                                                       
  Output  filename: 
C:\Users\aoverholt\AppData\Local\Temp\333f85aa-f21b-42cc-996d-a51d68ce7abb\Scenario.
out                                 
  Summary filename: 
C:\Users\aoverholt\AppData\Local\Temp\333f85aa-f21b-42cc-996d-a51d68ce7abb\Scenario.
sum                                 

DATE: 11/09/2017                           TIME: 03:00:02       

USER:                                                   

COMMENTS: ____________________________________________________________

  
  ****************************
  ** SIMULATION NUMBER:   1 ** 2 year
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms

      START @  0.00 hrs
      --------------------
      READ STORM                  6.0
      [ Ptot= 33.75 mm ]
      fname : 
C:\Users\aoverholt\AppData\Local\Temp\333f85aa-f21b-42cc-996d-a51d68ce7abb\f8a0fa2d-
4f76-42a0-b0f6-5
      remark: OWEN SOUND 2 YEAR 4 HOUR DURATION CHICAGO STORM                       
                             
*
  **  CALIB NASHYD       0203  1  5.0    4.56    0.09  2.17   6.18 0.18   0.000
      [CN=72.5         ]
      [ N = 3.0:Tp 0.23]
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.01  2.08   8.29 0.25   0.000
      [CN=77.6         ]
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      [ N = 3.0:Tp 0.20]
*
  **  CALIB STANDHYD     0201  1  5.0   30.01    1.68  2.17  20.07 0.59   0.000
      [I%=24.0:S%= 2.00]
*
  *   CALIB STANDHYD     0006  1  3.0    1.04    0.23  1.90  30.14 0.89   0.000
      [I%=90.0:S%= 2.00]
*
  *   CALIB STANDHYD     0008  1  3.0    0.28    0.07  1.90  32.49 0.96   0.000
      [I%=99.0:S%= 2.00]
*
      RESRVR [ 2 : 0008] 0007  1  3.0    0.28    0.01  2.25  31.87  n/a   0.000
      {ST=  0.01 ha.m }
*
      ADD [0006 + 0007]  0005  3  3.0    1.32    0.23  1.90  30.50  n/a   0.000
*
      RESRVR [ 2 : 0005] 0004  1  3.0    1.32    0.02  2.60  30.44  n/a   0.000
      {ST=  0.02 ha.m }
*
  *   CALIB STANDHYD     0010  1  3.0    0.05    0.00  1.95  11.35 0.34   0.000
      [I%=20.0:S%= 2.00]
*
      CHANNEL[ 2 : 0010] 0009  1  3.0    0.05    0.00  2.10   9.88  n/a   0.000
*
      ADD [0004 + 0009]  0305  3  3.0    1.37    0.02  2.15  29.69  n/a   0.000
*
  *   CALIB STANDHYD     0304  1  5.0    3.36    0.30  2.08  15.40 0.46   0.000
      [I%=12.0:S%= 2.00]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.04  1.92  22.54 0.67   0.000
      [I%=61.0:S%= 2.00]
*
      ADD [0201 + 0302]  0003  3  5.0   30.27    1.69  2.17  20.09  n/a   0.000
*
      ADD [0003 + 0303]  0003  1  5.0   30.52    1.70  2.17  19.99  n/a   0.000
*
      ADD [0003 + 0304]  0003  3  5.0   33.88    1.93  2.17  19.53  n/a   0.000
*
      ADD [0003 + 0305]  0003  1  3.0   35.25    1.95  2.15  19.94  n/a   0.000
*
      RESRVR [ 2 : 0003] 0002  1  3.0   35.25    0.14  4.15  16.71  n/a   0.000
      {ST=  0.59 ha.m }
*
      ADD [0002 + 0203]  0001  3  3.0   39.81    0.15  4.00  15.50  n/a   0.000
*
  *   CALIB NASHYD       0202  1  5.0    1.22    0.02  2.08   4.90 0.15   0.000
      [CN=71.0         ]
      [ N = 3.0:Tp 0.17]
*
  ****************************
  ** SIMULATION NUMBER:   2 ** 5 year
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms

      START @  0.00 hrs
      --------------------
      READ STORM                  6.0
      [ Ptot= 44.07 mm ]
      fname : 
C:\Users\aoverholt\AppData\Local\Temp\333f85aa-f21b-42cc-996d-a51d68ce7abb\d242eb65-
a068-44cb-b648-b
      remark: OWEN SOUND 5 YEAR 4 HOUR DURATION CHICAGO STORM                       
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*
  **  CALIB NASHYD       0203  1  5.0    4.56    0.17  2.17  10.75 0.24   0.000
      [CN=72.5         ]
      [ N = 3.0:Tp 0.23]
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.01  2.08  13.79 0.31   0.000
      [CN=77.6         ]
      [ N = 3.0:Tp 0.20]
*
  **  CALIB STANDHYD     0201  1  5.0   30.01    2.69  2.08  28.71 0.65   0.000
      [I%=24.0:S%= 2.00]
*
  *   CALIB STANDHYD     0006  1  3.0    1.04    0.31  1.90  40.07 0.91   0.000
      [I%=90.0:S%= 2.00]
*
  *   CALIB STANDHYD     0008  1  3.0    0.28    0.09  1.90  42.77 0.97   0.000
      [I%=99.0:S%= 2.00]
*
      RESRVR [ 2 : 0008] 0007  1  3.0    0.28    0.01  2.25  42.15  n/a   0.000
      {ST=  0.01 ha.m }
*
      ADD [0006 + 0007]  0005  3  3.0    1.32    0.32  1.90  40.51  n/a   0.000
*
      RESRVR [ 2 : 0005] 0004  1  3.0    1.32    0.02  2.80  40.45  n/a   0.000
      {ST=  0.03 ha.m }
*
  *   CALIB STANDHYD     0010  1  3.0    0.05    0.01  1.95  18.59 0.42   0.000
      [I%=20.0:S%= 2.00]
*
      CHANNEL[ 2 : 0010] 0009  1  3.0    0.05    0.00  2.10  16.95  n/a   0.000
*
      ADD [0004 + 0009]  0305  3  3.0    1.37    0.03  2.15  39.59  n/a   0.000
*
  *   CALIB STANDHYD     0304  1  5.0    3.36    0.53  2.00  23.96 0.54   0.000
      [I%=12.0:S%= 2.00]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.06  1.92  31.25 0.71   0.000
      [I%=61.0:S%= 2.00]
*
      ADD [0201 + 0302]  0003  3  5.0   30.27    2.71  2.08  28.73  n/a   0.000
*
      ADD [0003 + 0303]  0003  1  5.0   30.52    2.73  2.08  28.61  n/a   0.000
*
      ADD [0003 + 0304]  0003  3  5.0   33.88    3.13  2.08  28.14  n/a   0.000
*
      ADD [0003 + 0305]  0003  1  3.0   35.25    3.13  2.10  28.59  n/a   0.000
*
      RESRVR [ 2 : 0003] 0002  1  3.0   35.25    0.45  3.10  25.37  n/a   0.000
      {ST=  0.75 ha.m }
*
      ADD [0002 + 0203]  0001  3  3.0   39.81    0.48  3.05  23.69  n/a   0.000
*
  *   CALIB NASHYD       0202  1  5.0    1.22    0.04  2.08   9.01 0.20   0.000
      [CN=71.0         ]
      [ N = 3.0:Tp 0.17]
*
  ****************************
  ** SIMULATION NUMBER:   3 ** 10 year
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms
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      START @  0.00 hrs
      --------------------
      READ STORM                  6.0
      [ Ptot= 50.59 mm ]
      fname : 
C:\Users\aoverholt\AppData\Local\Temp\333f85aa-f21b-42cc-996d-a51d68ce7abb\b018393c-
3a35-4828-a56f-a
      remark: OWEN SOUND 10 YEAR 4 HOUR DURATION CHICAGO STORM                      
                             
*
  **  CALIB NASHYD       0203  1  5.0    4.56    0.22  2.17  14.07 0.28   0.000
      [CN=72.5         ]
      [ N = 3.0:Tp 0.23]
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.02  2.08  17.70 0.35   0.000
      [CN=77.6         ]
      [ N = 3.0:Tp 0.20]
*
  **  CALIB STANDHYD     0201  1  5.0   30.01    3.35  2.08  34.39 0.68   0.000
      [I%=24.0:S%= 2.00]
*
  *   CALIB STANDHYD     0006  1  3.0    1.04    0.37  1.90  46.40 0.92   0.000
      [I%=90.0:S%= 2.00]
*
  *   CALIB STANDHYD     0008  1  3.0    0.28    0.11  1.90  49.27 0.97   0.000
      [I%=99.0:S%= 2.00]
*
      RESRVR [ 2 : 0008] 0007  1  3.0    0.28    0.01  2.20  48.65  n/a   0.000
      {ST=  0.01 ha.m }
*
      ADD [0006 + 0007]  0005  3  3.0    1.32    0.37  1.90  46.88  n/a   0.000
*
      RESRVR [ 2 : 0005] 0004  1  3.0    1.32    0.02  2.90  46.81  n/a   0.000
      {ST=  0.04 ha.m }
*
  *   CALIB STANDHYD     0010  1  3.0    0.05    0.01  1.95  23.57 0.47   0.000
      [I%=20.0:S%= 2.00]
*
      CHANNEL[ 2 : 0010] 0009  1  3.0    0.05    0.00  2.10  21.92  n/a   0.000
*
      ADD [0004 + 0009]  0305  3  3.0    1.37    0.03  2.10  45.91  n/a   0.000
*
  *   CALIB STANDHYD     0304  1  5.0    3.36    0.65  2.00  29.76 0.59   0.000
      [I%=12.0:S%= 2.00]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.07  1.92  37.09 0.73   0.000
      [I%=61.0:S%= 2.00]
*
      ADD [0201 + 0302]  0003  3  5.0   30.27    3.38  2.08  34.42  n/a   0.000
*
      ADD [0003 + 0303]  0003  1  5.0   30.52    3.39  2.08  34.28  n/a   0.000
*
      ADD [0003 + 0304]  0003  3  5.0   33.88    3.89  2.08  33.83  n/a   0.000
*
      ADD [0003 + 0305]  0003  1  3.0   35.25    3.88  2.10  34.31  n/a   0.000
*
      RESRVR [ 2 : 0003] 0002  1  3.0   35.25    0.73  2.90  31.09  n/a   0.000
      {ST=  0.86 ha.m }
*
      ADD [0002 + 0203]  0001  3  3.0   39.81    0.78  2.80  29.14  n/a   0.000
*
  *   CALIB NASHYD       0202  1  5.0    1.22    0.06  2.08  12.06 0.24   0.000
      [CN=71.0         ]
      [ N = 3.0:Tp 0.17]
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*
  ****************************
  ** SIMULATION NUMBER:   4 ** 25 year
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms

      START @  0.00 hrs
      --------------------
      READ STORM                  6.0
      [ Ptot= 59.08 mm ]
      fname : 
C:\Users\aoverholt\AppData\Local\Temp\333f85aa-f21b-42cc-996d-a51d68ce7abb\34ff1774-
2029-4938-806e-2
      remark: OWEN SOUND 25 YEAR 4 HOUR DURATION CHICAGO STORM                      
                             
*
  **  CALIB NASHYD       0203  1  5.0    4.56    0.30  2.08  18.80 0.32   0.000
      [CN=72.5         ]
      [ N = 3.0:Tp 0.23]
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.02  2.08  23.19 0.39   0.000
      [CN=77.6         ]
      [ N = 3.0:Tp 0.20]
*
  **  CALIB STANDHYD     0201  1  5.0   30.01    4.69  2.08  41.97 0.71   0.000
      [I%=24.0:S%= 2.00]
*
  *   CALIB STANDHYD     0006  1  3.0    1.04    0.43  1.90  54.66 0.93   0.000
      [I%=90.0:S%= 2.00]
*
  *   CALIB STANDHYD     0008  1  3.0    0.28    0.13  1.90  57.73 0.98   0.000
      [I%=99.0:S%= 2.00]
*
      RESRVR [ 2 : 0008] 0007  1  3.0    0.28    0.02  2.20  57.12  n/a   0.000
      {ST=  0.01 ha.m }
*
      ADD [0006 + 0007]  0005  3  3.0    1.32    0.44  1.90  55.18  n/a   0.000
*
      RESRVR [ 2 : 0005] 0004  1  3.0    1.32    0.02  3.10  55.12  n/a   0.000
      {ST=  0.05 ha.m }
*
  *   CALIB STANDHYD     0010  1  3.0    0.05    0.01  1.95  30.33 0.51   0.000
      [I%=20.0:S%= 2.00]
*
      CHANNEL[ 2 : 0010] 0009  1  3.0    0.05    0.01  2.10  28.96  n/a   0.000
*
      ADD [0004 + 0009]  0305  3  3.0    1.37    0.03  2.10  54.16  n/a   0.000
*
  *   CALIB STANDHYD     0304  1  5.0    3.36    0.81  2.00  37.46 0.63   0.000
      [I%=12.0:S%= 2.00]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.08  1.92  44.73 0.76   0.000
      [I%=61.0:S%= 2.00]
*
      ADD [0201 + 0302]  0003  3  5.0   30.27    4.72  2.08  42.00  n/a   0.000
*
      ADD [0003 + 0303]  0003  1  5.0   30.52    4.75  2.08  41.84  n/a   0.000
*
      ADD [0003 + 0304]  0003  3  5.0   33.88    5.37  2.00  41.41  n/a   0.000
*
      ADD [0003 + 0305]  0003  1  3.0   35.25    5.40  2.00  41.91  n/a   0.000
*
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      RESRVR [ 2 : 0003] 0002  1  3.0   35.25    0.87  2.85  38.68  n/a   0.000
      {ST=  1.02 ha.m }
*
      ADD [0002 + 0203]  0001  3  3.0   39.81    1.00  2.35  36.41  n/a   0.000
*
  *   CALIB NASHYD       0202  1  5.0    1.22    0.09  2.08  16.47 0.28   0.000
      [CN=71.0         ]
      [ N = 3.0:Tp 0.17]
*
  ****************************
  ** SIMULATION NUMBER:   5 ** 50 year
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms

      START @  0.00 hrs
      --------------------
      READ STORM                  6.0
      [ Ptot= 65.65 mm ]
      fname : 
C:\Users\aoverholt\AppData\Local\Temp\333f85aa-f21b-42cc-996d-a51d68ce7abb\2b227e85-
2006-4576-8647-c
      remark: OWEN SOUND 50 YEAR 4 HOUR DURATION CHICAGO STORM                      
                             
*
  **  CALIB NASHYD       0203  1  5.0    4.56    0.37  2.08  22.76 0.35   0.000
      [CN=72.5         ]
      [ N = 3.0:Tp 0.23]
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.03  2.08  27.70 0.42   0.000
      [CN=77.6         ]
      [ N = 3.0:Tp 0.20]
*
  **  CALIB STANDHYD     0201  1  5.0   30.01    5.47  2.08  47.96 0.73   0.000
      [I%=24.0:S%= 2.00]
*
  *   CALIB STANDHYD     0006  1  3.0    1.04    0.48  1.90  61.11 0.93   0.000
      [I%=90.0:S%= 2.00]
*
  *   CALIB STANDHYD     0008  1  3.0    0.28    0.14  1.90  64.30 0.98   0.000
      [I%=99.0:S%= 2.00]
*
      RESRVR [ 2 : 0008] 0007  1  3.0    0.28    0.02  2.20  63.67  n/a   0.000
      {ST=  0.01 ha.m }
*
      ADD [0006 + 0007]  0005  3  3.0    1.32    0.49  1.90  61.65  n/a   0.000
*
      RESRVR [ 2 : 0005] 0004  1  3.0    1.32    0.02  3.20  61.59  n/a   0.000
      {ST=  0.05 ha.m }
*
  *   CALIB STANDHYD     0010  1  3.0    0.05    0.01  1.95  35.95 0.55   0.000
      [I%=20.0:S%= 2.00]
*
      CHANNEL[ 2 : 0010] 0009  1  3.0    0.05    0.01  2.10  34.68  n/a   0.000
*
      ADD [0004 + 0009]  0305  3  3.0    1.37    0.03  2.10  60.61  n/a   0.000
*
  *   CALIB STANDHYD     0304  1  5.0    3.36    0.92  2.00  43.59 0.66   0.000
      [I%=12.0:S%= 2.00]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.09  1.92  50.80 0.77   0.000
      [I%=61.0:S%= 2.00]
*
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      ADD [0201 + 0302]  0003  3  5.0   30.27    5.50  2.08  47.99  n/a   0.000
*
      ADD [0003 + 0303]  0003  1  5.0   30.52    5.53  2.08  47.82  n/a   0.000
*
      ADD [0003 + 0304]  0003  3  5.0   33.88    6.26  2.00  47.40  n/a   0.000
*
      ADD [0003 + 0305]  0003  1  3.0   35.25    6.29  2.00  47.92  n/a   0.000
*
      RESRVR [ 2 : 0003] 0002  1  3.0   35.25    0.96  2.85  44.70  n/a   0.000
      {ST=  1.17 ha.m }
*
      ADD [0002 + 0203]  0001  3  3.0   39.81    1.14  2.35  42.18  n/a   0.000
*
  *   CALIB NASHYD       0202  1  5.0    1.22    0.11  2.08  20.18 0.31   0.000
      [CN=71.0         ]
      [ N = 3.0:Tp 0.17]
*
  ****************************
  ** SIMULATION NUMBER:   6 ** 100 year
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms

      START @  0.00 hrs
      --------------------
      READ STORM                  6.0
      [ Ptot= 71.77 mm ]
      fname : 
C:\Users\aoverholt\AppData\Local\Temp\333f85aa-f21b-42cc-996d-a51d68ce7abb\3c50f4a8-
e311-4eeb-b991-7
      remark: OWEN SOUND 100 YEAR 4 HOUR DURATION CHICAGO STORM                     
                             
*
  **  CALIB NASHYD       0203  1  5.0    4.56    0.44  2.08  26.62 0.37   0.000
      [CN=72.5         ]
      [ N = 3.0:Tp 0.23]
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.03  2.08  32.07 0.45   0.000
      [CN=77.6         ]
      [ N = 3.0:Tp 0.20]
*
  **  CALIB STANDHYD     0201  1  5.0   30.01    6.24  2.08  53.60 0.75   0.000
      [I%=24.0:S%= 2.00]
*
  *   CALIB STANDHYD     0006  1  3.0    1.04    0.54  1.90  67.12 0.94   0.000
      [I%=90.0:S%= 2.00]
*
  *   CALIB STANDHYD     0008  1  3.0    0.28    0.16  1.90  70.40 0.98   0.000
      [I%=99.0:S%= 2.00]
*
      RESRVR [ 2 : 0008] 0007  1  3.0    0.28    0.02  2.20  69.79  n/a   0.000
      {ST=  0.01 ha.m }
*
      ADD [0006 + 0007]  0005  3  3.0    1.32    0.55  1.90  67.69  n/a   0.000
*
      RESRVR [ 2 : 0005] 0004  1  3.0    1.32    0.02  3.30  67.63  n/a   0.000
      {ST=  0.06 ha.m }
*
  *   CALIB STANDHYD     0010  1  3.0    0.05    0.02  1.95  41.30 0.58   0.000
      [I%=20.0:S%= 2.00]
*
      CHANNEL[ 2 : 0010] 0009  1  3.0    0.05    0.01  2.05  40.13  n/a   0.000
*
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      ADD [0004 + 0009]  0305  3  3.0    1.37    0.03  2.10  66.62  n/a   0.000
*
  *   CALIB STANDHYD     0304  1  5.0    3.36    1.04  2.00  49.33 0.69   0.000
      [I%=12.0:S%= 2.00]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.11  1.92  56.53 0.79   0.000
      [I%=61.0:S%= 2.00]
*
      ADD [0201 + 0302]  0003  3  5.0   30.27    6.28  2.08  53.62  n/a   0.000
*
      ADD [0003 + 0303]  0003  1  5.0   30.52    6.31  2.08  53.44  n/a   0.000
*
      ADD [0003 + 0304]  0003  3  5.0   33.88    7.15  2.00  53.04  n/a   0.000
*
      ADD [0003 + 0305]  0003  1  3.0   35.25    7.19  2.00  53.59  n/a   0.000
*
      RESRVR [ 2 : 0003] 0002  1  3.0   35.25    1.04  2.85  50.36  n/a   0.000
      {ST=  1.32 ha.m }
*
      ADD [0002 + 0203]  0001  3  3.0   39.81    1.27  2.30  47.64  n/a   0.000
*
  *   CALIB NASHYD       0202  1  5.0    1.22    0.13  2.08  23.83 0.33   0.000
      [CN=71.0         ]
      [ N = 3.0:Tp 0.17]
*
  ****************************
  ** SIMULATION NUMBER:   7 ** Regional Storm (Hazel)
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms

      START @  0.00 hrs
      --------------------
      READ STORM                 12.0
      [ Ptot=212.00 mm ]
      fname : 
C:\Users\aoverholt\AppData\Local\Temp\333f85aa-f21b-42cc-996d-a51d68ce7abb\8efde024-
53e6-4fe9-8afd-0
      remark: * REGIONAL DESIGN STORM - HAZEL                                       
                             
*
  **  CALIB NASHYD       0203  1  5.0    4.56    0.56 10.00 140.16 0.66   0.000
      [CN=72.5         ]
      [ N = 3.0:Tp 0.23]
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.03 10.00 152.96 0.72   0.000
      [CN=77.6         ]
      [ N = 3.0:Tp 0.20]
*
  **  CALIB STANDHYD     0201  1  5.0   30.01    4.06 10.08 189.47 0.89   0.000
      [I%=24.0:S%= 2.00]
*
  *   CALIB STANDHYD     0006  1  3.0    1.04    0.15  9.95 201.89 0.95   0.000
      [I%=90.0:S%= 2.00]
*
  *   CALIB STANDHYD     0008  1  3.0    0.28    0.04  9.95 210.08 0.99   0.000
      [I%=99.0:S%= 2.00]
*
      RESRVR [ 2 : 0008] 0007  1  3.0    0.28    0.03 11.05 209.46  n/a   0.000
      {ST=  0.02 ha.m }
*
      ADD [0006 + 0007]  0005  3  3.0    1.32    0.17 10.00 203.50  n/a   0.000
*

Page 8



      RESRVR [ 2 : 0005] 0004  1  3.0    1.32    0.03 12.10 203.43  n/a   0.000
      {ST=  0.16 ha.m }
*
  *   CALIB STANDHYD     0010  1  3.0    0.05    0.01 10.00 138.03 0.65   0.000
      [I%=20.0:S%= 2.00]
*
      CHANNEL[ 2 : 0010] 0009  1  3.0    0.05    0.01 10.05 135.90  n/a   0.000
*
      ADD [0004 + 0009]  0305  3  3.0    1.37    0.04 11.05 200.97  n/a   0.000
*
  *   CALIB STANDHYD     0304  1  5.0    3.36    0.45 10.00 161.50 0.76   0.000
      [I%=12.0:S%= 2.00]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.04 10.00 175.46 0.83   0.000
      [I%=61.0:S%= 2.00]
*
      ADD [0201 + 0302]  0003  3  5.0   30.27    4.09 10.08 189.35  n/a   0.000
*
      ADD [0003 + 0303]  0003  1  5.0   30.52    4.12 10.08 189.05  n/a   0.000
*
      ADD [0003 + 0304]  0003  3  5.0   33.88    4.57 10.00 186.32  n/a   0.000
*
      ADD [0003 + 0305]  0003  1  3.0   35.25    4.61 10.00 186.89  n/a   0.000
*
      RESRVR [ 2 : 0003] 0002  1  3.0   35.25    4.05 10.40 183.66  n/a   0.000
      {ST=  2.06 ha.m }
*
      ADD [0002 + 0203]  0001  3  3.0   39.81    4.50 10.40 178.68  n/a   0.000
*
  *   CALIB NASHYD       0202  1  5.0    1.22    0.15 10.00 134.23 0.63   0.000
      [CN=71.0         ]
      [ N = 3.0:Tp 0.17]
*
  ****************************
  ** SIMULATION NUMBER:   8 ** 25 mm Storm
  ****************************
  
  W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak   R.V. R.C.   Qbase
                                  min     ha   '  cms   hrs     mm          cms

      START @  0.00 hrs
      --------------------
      READ STORM                  6.0
      [ Ptot= 24.97 mm ]
      fname : 
C:\Users\aoverholt\AppData\Local\Temp\333f85aa-f21b-42cc-996d-a51d68ce7abb\9b02c5e2-
4005-4662-b1c0-0
      remark: OWEN SOUND 25 mm (from a 2 year-4hr storm)                            
                             
*
  **  CALIB NASHYD       0203  1  5.0    4.56    0.05  2.17   3.10 0.12   0.000
      [CN=72.5         ]
      [ N = 3.0:Tp 0.23]
*
  **  CALIB NASHYD       0303  1  5.0    0.25    0.00  2.08   4.43 0.18   0.000
      [CN=77.6         ]
      [ N = 3.0:Tp 0.20]
*
  **  CALIB STANDHYD     0201  1  5.0   30.01    1.04  2.17  13.20 0.53   0.000
      [I%=24.0:S%= 2.00]
*
  *   CALIB STANDHYD     0006  1  3.0    1.04    0.16  1.90  21.81 0.87   0.000
      [I%=90.0:S%= 2.00]
*
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  *   CALIB STANDHYD     0008  1  3.0    0.28    0.05  1.90  23.75 0.95   0.000
      [I%=99.0:S%= 2.00]
*
      RESRVR [ 2 : 0008] 0007  1  3.0    0.28    0.01  2.25  23.13  n/a   0.000
      {ST=  0.00 ha.m }
*
      ADD [0006 + 0007]  0005  3  3.0    1.32    0.17  1.90  22.09  n/a   0.000
*
      RESRVR [ 2 : 0005] 0004  1  3.0    1.32    0.02  2.40  22.03  n/a   0.000
      {ST=  0.02 ha.m }
*
  *   CALIB STANDHYD     0010  1  3.0    0.05    0.00  1.90   6.34 0.25   0.000
      [I%=20.0:S%= 2.00]
*
      CHANNEL[ 2 : 0010] 0009  1  3.0    0.05    0.00  2.10   5.42  n/a   0.000
*
      ADD [0004 + 0009]  0305  3  3.0    1.37    0.02  2.30  21.42  n/a   0.000
*
  *   CALIB STANDHYD     0304  1  5.0    3.36    0.16  2.08   8.97 0.36   0.000
      [I%=12.0:S%= 2.00]
*
  *   CALIB STANDHYD     0302  1  5.0    0.26    0.03  1.92  15.36 0.61   0.000
      [I%=61.0:S%= 2.00]
*
      ADD [0201 + 0302]  0003  3  5.0   30.27    1.05  2.17  13.22  n/a   0.000
*
      ADD [0003 + 0303]  0003  1  5.0   30.52    1.05  2.17  13.15  n/a   0.000
*
      ADD [0003 + 0304]  0003  3  5.0   33.88    1.18  2.17  12.73  n/a   0.000
*
      ADD [0003 + 0305]  0003  1  3.0   35.25    1.20  2.15  13.07  n/a   0.000
*
      RESRVR [ 2 : 0003] 0002  1  3.0   35.25    0.05  4.60   9.84  n/a   0.000
      {ST=  0.41 ha.m }
*
      ADD [0002 + 0203]  0001  3  3.0   39.81    0.06  2.40   9.07  n/a   0.000
*
  *   CALIB NASHYD       0202  1  5.0    1.22    0.01  2.08   2.23 0.09   0.000
      [CN=71.0         ]
      [ N = 3.0:Tp 0.17]
*
 FINISH
  
====================================================================================
=======================
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Stormwater Management Facility Water Quality Storage Requirements

Contirbuting Areas

Catchment Area ha %Impervious

Catchment Area ha %Impervious

Catchment Area ha %Impervious

Catchment Area ha %Impervious

Catchment Area ha %Impervious

Catchment Area ha %Impervious

Catchment Area ha %Impervious

TOTAL AREA ha %Impervious

Required Level of Treatment % Enhanced Level

SWM Facility Type (1-Infiltration, 2-Wetlands, 3-Hybrid Wet Pond/Wetland, 4-Wet Pond, 5-Dry Pond)

Water Quality Storage Requirement cu.m/ha

Permanent Pool Volume Required cu.m/ha

cu.m

Extended Detention Volume (40cu.m) cu.m/ha

cu.m

25mm Storm Runoff Volume mm

cu.m

Required Extended Detention Volume cu.m

Permanent Pool Volume Provided cu.m >

Active Water Quality Storage Provided cu.m >

Normal

-

-

-

-

185.0

Required

1410.0 -

Provided4740

4607.2

4607.2

-

6521.3

Provided9204 Required

71

Basic

-

-

-

-

4

80

225.0

35.25

Enhanced

AO

NOV 9, 2017

AS

201 30.01 73

Date:

117071

SWM Pond Water Quality 
Requirements

Designed By:

Checked By:

CENTRE POINT SOUTH

0.25

3.36

13.1

Project:

File No.:

Subject:

302

303

304

305

0.26

1.37

40.0

14

61

85

49

Water Quality Requirements C.C. Tatham Associates 11/10/2017



Outlet Pipe Outlet Pipe DICB Overflow Total

Discharge Discharge Discharge Discharge Discharge

(m) (m3/s) (m3/s) (m3/s) (m3/s) (m3/s) (ha-m)

415.50 0.0000 0.0000 0.0000 0.0000 0.000 0.0000

415.60 0.0000 0.0000 0.0000 0.0000 0.000 0.0000

415.70 0.0000 0.0000 0.0000 0.0000 0.000 0.0000

415.80 0.0000 0.0000 0.0000 0.0000 0.000 0.0000

415.90 0.0000 0.0000 0.0000 0.0000 0.000 0.0000

416.00 0.0000 0.0000 0.0000 0.0000 0.000 0.0000

416.10 0.0000 0.0000 0.0000 0.0000 0.000 0.0000

416.20 0.0000 0.0000 0.0000 0.0000 0.000 0.0000

416.30 0.0000 0.0000 0.0000 0.0000 0.000 0.0000

416.40 0.0000 0.0000 0.0000 0.0000 0.000 0.0000

416.50 0.0000 0.0000 0.0000 0.0000 0.000 0.0000

416.60 0.0085 0.0172 0.0000 0.0000 0.008 0.1128

416.70 0.0298 0.0655 0.0000 0.0000 0.030 0.2294

416.80 0.0427 0.1389 0.0000 0.0000 0.043 0.3498

416.90 0.0525 0.1715 0.0000 0.0000 0.052 0.4740

417.00 0.0607 0.1715 0.0914 0.0000 0.152 0.6020

417.10 0.0680 0.6497 0.3345 0.0000 0.403 0.7337

417.20 0.0746 0.7635 0.7542 0.0000 0.763 0.8692

417.30 0.0806 0.8624 1.3762 0.0000 0.862 1.0085

417.40 0.0862 0.9510 2.2239 0.0000 0.951 1.1516

417.50 0.0914 1.0321 3.3184 0.0000 1.032 1.2984

417.60 0.0964 1.1073 4.6794 0.0000 1.107 1.4490

417.70 0.1011 1.1777 6.3254 0.0000 1.178 1.6035

417.80 0.1057 1.2440 8.2735 0.5262 1.770 1.7616

417.90 0.1100 1.3071 10.5400 1.5456 2.853 1.9236

418.00 0.1142 1.3672 13.1405 2.9446 4.312 2.0894

418.10 0.1182 1.4248 16.0899 4.6953 6.120 2.2589

418.20 0.1221 1.4801 19.4024 6.7882 8.268 2.4322

418.30 0.1258 1.5335 23.0916 9.2208 10.754 2.6093

WET POND STAGE-STORAGE-DISCHARGE  DATA

Water Level Total 
Storage

WEIR FLOWORIFICE / PIPE FLOW

OUTLET STRUCTURE CONFIGURATION



Wet Pond Discharge Table

ORIFICE/PIPE CONTROL WEIR CONTROL

Outlet Pipe overflow DICB

diameter = 210 675 mm Length of Weir 10 1.2 m

area = 0.0346 0.3578 m2
Weir Sill Elevation 417.70 416.90 m

Orifice C = 0.63 0.80 Weir constant K 1.6 1.7

Invert = 416.50 416.50 m Side Slope (H:V) 4 5

Q = flow rate (cms) Q = K x L x H^1.5 

C = constant

A = area of opening(sq. m) where  Q = flow rate (cms)

H = net head on the orifice K = constant

g = Acceleration due to gravity L = length (m)

H = head on the weir (m)

Head  Discharge Head  Discharge Head  Discharge Head Discharge

(m) (m) (cms) (m) (cms) (m) (cms) (m) (cms) (cms)

415.50 0.00 0.0000 0.00 0.000 0.000 0.000 0.00 0.0000 0.0000

415.60 0.00 0.0000 0.00 0.000 0.000 0.000 0.00 0.0000 0.0000

415.70 0.00 0.0000 0.00 0.000 0.000 0.000 0.00 0.0000 0.0000

415.80 0.00 0.0000 0.00 0.000 0.000 0.000 0.00 0.0000 0.0000

415.90 0.00 0.0000 0.00 0.000 0.000 0.000 0.00 0.0000 0.0000

416.00 0.00 0.0000 0.00 0.000 0.000 0.000 0.00 0.0000 0.0000

416.10 0.00 0.0000 0.00 0.000 0.000 0.000 0.00 0.0000 0.0000

416.20 0.00 0.0000 0.00 0.000 0.000 0.000 0.00 0.0000 0.0000

416.30 0.00 0.0000 0.00 0.000 0.000 0.000 0.00 0.0000 0.0000

416.40 0.00 0.0000 0.00 0.000 0.000 0.000 0.00 0.0000 0.0000

416.50 0.00 0.0000 0.00 0.000 0.000 0.000 0.00 0.0000 0.0000

416.60 0.10 0.0085 0.10 0.0172 0.000 0.000 0.00 0.0000 0.0085

416.70 0.10 0.0298 0.20 0.0655 0.000 0.000 0.00 0.0000 0.0298

416.80 0.20 0.0427 0.30 0.1389 0.000 0.000 0.00 0.0000 0.0427

416.90 0.30 0.0525 0.34 0.1715 0.000 0.000 0.00 0.0000 0.0525

417.00 0.40 0.0607 0.34 0.1715 0.100 0.091 0.00 0.0000 0.1521

417.10 0.50 0.0680 0.26 0.650 0.200 0.335 0.00 0.0000 0.4025

417.20 0.60 0.0746 0.36 0.763 0.300 0.754 0.00 0.0000 0.7635

417.30 0.70 0.0806 0.46 0.862 0.400 1.376 0.00 0.0000 0.8624

417.40 0.80 0.0862 0.56 0.951 0.500 2.224 0.00 0.0000 0.9510

417.50 0.90 0.0914 0.66 1.032 0.600 3.318 0.00 0.0000 1.0321

417.60 1.00 0.0964 0.76 1.107 0.700 4.679 0.00 0.0000 1.1073

417.70 1.10 0.1011 0.86 1.178 0.800 6.325 0.00 0.0000 1.1777

417.80 1.20 0.1057 0.96 1.244 0.900 8.273 0.10 0.5262 1.7703

417.90 1.30 0.1100 1.06 1.307 1.000 10.540 0.20 1.5456 2.8526

418.00 1.40 0.1142 1.16 1.367 1.100 13.141 0.30 2.9446 4.3118

418.10 1.50 0.1182 1.26 1.425 1.200 16.090 0.40 4.6953 6.1201

418.20 1.60 0.1221 1.36 1.480 1.300 19.402 0.50 6.7882 8.2684

418.30 1.70 0.1258 1.46 1.534 1.400 23.092 0.60 9.2208 10.7543

Red text represents orifice discharge calculated as weir flow

NVCA Weir Flow Calculation Applied For Weir Flow Below Circular Orifice Centroid

Water Level

Low Flow Outlet Pipe Emergency 
Spillway

Total 
Discharge

Outlet Pipe Ditch Inlet

C.C.Tatham & Associates Ltd. discharge (pond)



Active Pool
Bottom Elev. 415.50

Water Level 416.50

Elev. Depth

Area Avg. Area Dead Accum. Dead Live Accum. Live

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

415.50 0.00 7314 0 0 0 0 0
415.60 0.10 7692 7503 750 750 0 0
415.70 0.20 8070 7881 788 1538 0 0
415.80 0.30 8448 8259 826 2364 0 0
415.90 0.40 8826 8637 864 3228 0 0
416.00 0.50 9204 8637 2591 4130 0 0
416.10 0.60 9582 9393 939 5069 0 0
416.20 0.70 9960 9393 2818 6046 0 0
416.30 0.80 10338 10149 1015 7061 0 0
416.40 0.90 10716 10527 1053 8114 0 0
416.50 1.00 11094 10905 1091 9204 0 0
416.60 1.10 11472 11283 1128 1128
416.70 1.20 11850 11661 1166 2294
416.80 1.30 12228 12039 1204 3498
416.90 1.40 12606 12417 1242 4740
417.00 1.50 12984 12795 1280 6020
417.10 1.60 13362 13173 1317 7337
417.20 1.70 13740 13551 1355 8692
417.30 1.80 14118 13929 1393 10085
417.40 1.90 14496 14307 1431 11516
417.50 2.00 14874 14685 1469 12984
417.60 2.10 15252 15063 1506 14490
417.70 2.20 15630 15441 1544 16035
417.80 2.30 16008 15819 1582 17616
417.90 2.40 16386 16197 1620 19236
418.00 2.50 16764 16575 1658 20894
418.10 2.60 17142 16953 1695 22589
418.20 2.70 17520 17331 1733 24322
418.30 2.80 17898 17142 6857 26093

Wet Pond Volume Table

Areas Volume

C.C. Tatham & Associates Ltd. Volume (pond)



2 Ap

C Ao (2g)0.5

Value
where t = drawdown time in seconds

Ap = surface area of pond (m2) 12983.00 m2 = Extended Detention level
C = discharge coefficient (typically 0.63) 0.63

Ao = cross-sectional area of orifice (m2 ) 0.034636 m2 for 210 mm dia

g = gravitational acceleration constant (9.81 m/s2 ) 9.81 m/s2

h1 = starting water elevation above the orifice (m) 0.235 m 416.84 m

h2 = ending water elevation above the orifice (m) 0.000 m 416.50 m

CENTRE POINT SOUTH DEVELOPMENT
FILE NO. 117071

DRAWDOWN TIME FOR WET POND - EXTENDED DETENTION
(Using the falling head orifice equation)

t = (h1
0.5 - h2

0.5) 

t = 130,232.83 seconds Q = 0.0469 m3/s

t = 36.18 hours



CENTRE POINT SOUTH DEVELOPMENT 

SWM Facility Design Calculations

Using MOE SWMPD Manual / March 2003

SWM Wet Pond Facility Sediment Forebay Sizing

1) Settling

Dist = SQRT(r*Qp/Vs) Dist = Forebay length (m)

r = Length to width ratio r = 3.0000

Qp = 25 mm SWM outflow - water quality (cms) Qp = 0.0470 cms

Vs = settling velocity for 0.15 mm particles (m/s) Vs = 0.0003 m/s

Dist = 21.68 m Actual forebay length = 76

2) Dispersion Length

Dist = 8*Q/d*Vf Dist =Length of dispersion  (m)

Q = 10 Yr max inlet flow (cms) Q = 3.5590 cms

d = depth of permanent pool in forebay (m) d = 1.0000 m

Vf= desired velocity in forebay (m/s) Vf = 0.5000 m/s

Dist = 56.94 m Actual forebay length = 76

3) Cleanout Frequency

Table 6.3 MOE SWMPD Manual

Cleanout = Vol/(load*Asew*eff.) Asew = contributing sewer area (ha) Asew = 35.25 ha

Actual Forebay Length Alength = 76.00 m

Imp = avg. percent Impervious (%) Imp = 71 %

load = sediment loading (cu.m/ha) load = 0.925 cu.m/ha

eff, = removal effciency (%) eff. = 80%

Targ = cleanout Freqency Target (Years) Targ = 10 years

Vol = bottom 0.8 m volume (cu.m) Vol = 1400 cu.m

 

Cleanout = 54 years - therefore cleanout target is satisfied

C.C.Tatham & Associates Ltd. Page 5 of 5 December, 2003












