
Project Reference Number 23-183

Functional Servicing Report

306 Woodview Drive
Atwood, Perth County, Ontario

January 15, 2025



Table of Contents

1.0 INTRODUCTION......................................................................................................................................... 1

2.0 ENVIRONMENTAL SETTING ....................................................................................................................... 1

2.1 HYDROGEOLOGICAL AND GEOLOGICAL INFORMATION ..............................................................................................1
2.2 FLOOD PLAIN ANALYSIS ......................................................................................................................................2

3.0 OVERVIEW OF PROPOSED DEVELOPMENT ................................................................................................ 2

4.0 WATER SERVICING .................................................................................................................................... 2

5.0 SANITARY SERVICING ................................................................................................................................ 3

6.0 STORMWATER MANAGEMENT ................................................................................................................. 3

6.1 HYDROGEOLOGICAL AND GEOTECHNICAL INFORMATION ...........................................................................................3
6.2 EXISTING DRAINAGE PATTERNS............................................................................................................................4
6.3 PROPOSED DRAINAGE PATTERNS .........................................................................................................................4
6.4 STORMWATER MANAGEMENT DESIGN CRITERIA .....................................................................................................4
6.5 STORMWATER MODELLING.................................................................................................................................5

7.0 STORMWATER QUALITY CONTROL............................................................................................................ 6

8.0 STORMWATER MANAGEMENT FACILITY MAINTENANCE .......................................................................... 8

9.0 EROSION AND SEDIMENT CONTROL.......................................................................................................... 8

10.0 CONCLUSIONS ........................................................................................................................................... 8

Table of Figures and Drawings

Figure 1 Location of Subject Property

Appendices

Appendix A Hydrogeological Report by HCS 
Appendix B Flood Plain Analysis Report by K.Smart Associates
Appendix C Water Demand Calculations
Appendix D Sanitary Sewage Flow Calculations
Appendix E Storm Sewer Design Sheets
Appendix F Existing and Proposed Catchment Area Plans
Appendix G Stormwater Management Pond Calculations 
Appendix H MIDUSS Modelling Results



Functional Servicing Report Page 1
306 Woodview Drive, Atwood, Perth County, Ontario

K. Smart Associates Limited                             

1.0 Introduction
This Functional Servicing Report has been prepared in support of the proposed residential subdivision 
development located at 306 Woodview Drive, in the Town of Atwood, Perth County, Ontario. The site is 
5.49 hectares and is currently undeveloped with neighbouring residential lots west and south of the site. 
There is a trail connection to the town of Listowel north of the property. The Hanna Drain and 
associated floodplain is located south and east of the subject property. 

The site is located at the end of Woodview Drive and near the edge of Baker St and Arthur St turning 
circles. Figure 1 shows the location of the proposed development.   

The proposed development includes 50 single family lots, 14 semi-detached units, and 24 townhouse 
units.  Woodview Drive will be extended into the development.  A new Street A will be constructed 
internally.  

This report provides the functional servicing design for the potable water supply, sanitary sewer 
servicing, and stormwater management.

Figure 1: Location of 306 Woodview Drive, Atwood, ON (Agmaps, OMAFRA)

2.0 Environmental Setting

2.1 Hydrogeological and Geological Information
A scoped hydrogeological investigation report was prepared by Hydrogeology Consulting Services Inc. 
dated December 20, 2021 with a supplementary report completed on October 8, 2024, in support of the 
proposed development. The report determined that soils on the subject property consists of clayey silt 
deposits of relatively homogenous composition extending to depths of at least 10.67 m below ground 
surface. Slug tests and grain size analysis indicated soils with low hydraulic conductivity. Groundwater 
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Detailed calculations of water demand are included in Appendix C. 

5.0 Sanitary Servicing
It is proposed to extend the existing 200mm diameter sanitary sewer on Woodview Drive to the 
Woodview Drive extension and to the proposed new street. Each lot will be serviced with a 100mm 
diameter sanitary service.  

The sanitary design flows have been calculated based on an average sewage flow of 345 L/day/person 
plus an infiltration allowance of 0.2 L/s/ha.  The Harmon Peak Factor has been applied to calculate the 
peak flow. The total peak sewage flow from the proposed development is 4.06 L/s.  Calculations are 
included in Appendix D.

The existing sanitary sewer invert in Woodview Drive forms a design constraint, limiting the achievable 
depth of sanitary sewer and services throughout the proposed subdivision. The proposed depth 
provides sufficient frost cover and ensures that gravity sewer services can be provided to all main floors.  
Depending on final lot grading and building construction, there are some areas in which a gravity sewer 
connection to basements may not be possible.  In those situations, individual residences may be 
serviced with a grinder pump for any fixtures located in the basement.  

6.0 Stormwater Management 

6.1 Hydrogeological and Geotechnical Information  
A hydrogeological investigation was completed by Hydrogeology Consulting Services Inc dated 
December 20, 2021 to assess the soil and groundwater conditions. A supplementary report was added 
on October 8, 2024. The report includes geotechnical information of the soils at the property.

The investigation included eight test pits. Topsoil depth varied from 200 to 330mm in thickness. In 
general, a layer of clayey silt till was encountered below the topsoil, consisting of soft, mottled grey-
brown, clayey, sandy silt with trace gravel. The borehole located in the area of the proposed stormwater 
pond encountered a 230mm thick layer of moist, loose, dark brown silty topsoil. Below the top soil is a 
680mm thick layer of moist (drier than plastic limit) clayey silt with sandy silt, trace gravel underlain by
stiff clayey silt with some sand in which groundwater was encountered at a depth of 2.05m below the 
ground at an elevation of 361.66m on January 24, 2024.

A monitoring well was installed in the area of the proposed stormwater pond to monitor groundwater 
levels.  Groundwater level readings noted in the report are summarized in Table 1.

Table 1:  Summary of Groundwater Monitoring Results in Area of Proposed SWM Pond (From HCS Inc.)

Groundwater Elevation

Location Ground 
Surface 

Elevation

Jan. 24, 2024 April 22, 2024 May 2, 2024 June 19, 2024

BH2 363.71 361.66 362.96 362.95 362.86

A liner at the bottom of the SWM Pond is proposed in consideration for the measured groundwater 
elevations. 

The hydrogeological report is included in Appendix A.  
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6.2 Existing Drainage Patterns
The subject property currently drains overland in a southerly direction toward the Hanna Drain. The 
Hanna Drain runs parallel to the southern property line of the subject property. 

The Arthur Street Branch of the Hanna Drain consists of a 450mm diameter concrete tile that provides 
drainage for residential lands fronting on Ellen Street and Baker Street, north of the Arthur Street Road
allowance. The pipe runs across the subject lands and outlets to the Hanna Drain at the southeast 
corner of the subject property.

6.3 Proposed Drainage Patterns 
It is proposed to raise the site to provide separation from groundwater and provide additional cover 
over storm and sanitary sewers.  Based on the Floodplain Analysis Report, fill placement will not have an 
effect on the flood elevations upstream or downstream of the fill location. 

The proposed development will be graded to drain towards the new sewers on the Woodview Drive 
extension and the proposed Street A. The new storm sewers have been sized to accommodate the 5-
year storm event and convey the major storm towards the stormwater management pond. 

The SWM pond will provide quality and quantity control of stormwater with a controlled discharge to 
the existing Hanna drain ditch. Due to the high groundwater conditions, it is anticipated that the SWM 
pond will be constructed with a liner.

The major overflow route on the subject property will direct runoff south to Woodview Drive and 
ultimately to the Hanna Drain.

The Arthur Street Branch of the Hanna Drain will be relocated to within the road allowance of the 
extended Woodview Drive and will outlet to the Hanna Drain through the SWM Block.   

6.4 Stormwater Management Design Criteria 
The stormwater management design criteria are in accordance with the Municipality of North Perth 
Municipal Development and Servicing Standards. 

The intent of the stormwater management plan is to ensure that stormwater is contained on site and 
there is no impact to adjacent properties due to any increase in stormwater runoff. 

The design criteria are: 

Stormwater Quality Control

Quality control to be best management practices proposed to achieve 80% removal of suspended solids.

Stormwater Quantity Control

Quantity control shall restrict post-development runoff flows to pre-development flows for the 5 and 
100 year storm events. 

Stormwater Conveyance

The design storm for the minor systems shall be the 5 year storm for local sewers and the 10 year storm 
for trunk facilities. The major system shall be designed to convey the Regional storm. 

Sediment and Erosion Control

Plan and execute operations to minimize sediment and debris pickup and transport to water bodies. The 
degree of control and methods used must meet the regulations and guidelines of the MOE, MNR, MTO, 
and local conservation authorities. All erosion control works to be properly maintained throughout the 
duration of the project.
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6.5 Stormwater Modelling 
The computer model MIDUSS was used to determine that the stormwater management provides 
sufficient quantity control to restrict the peak discharge rates to existing levels. 

The design storm hyetographs are derived using the IDF parameters for the Stratford Area fitted to the 
6-hour Chicago Storm distribution. Table 1 below shows the rainfall intensity curve parameters for the 5
year and 100 year storm events. 

Table 2: Rainfall Intensity Curve Parameters

Return Period 5 Year 100 Year

A 860.463 1717.698

B 7.382 12.472

C 0.759 0.764

Table 3 below shows the catchment area parameters input into the model under the existing and the 
proposed conditions. Catchment area drawings are included in Appendix F.  

Table 3:  Model Input Parameters for Existing and Proposed Catchment Areas 

Catchment Description Area
Percent 

Impervious
Overland 

Slope
Flow 

Length

Existing Conditions

101 Existing Site to Hanna Drain 5.34 ha 1% 0.5% 150 m

102 Existing Site to Ex. Woodview Dr 0.12 ha 30% 0.5% 50 m

Proposed Conditions

201 Proposed Site to SWM Pond 4.53 ha 60.0% 0.5% 150 m

202 Proposed Site Overland to Hanna Drain 0.81 ha 0% 1% 150 m

203 Proposed Road to Ex. Woodview Dr. 0.12 ha 40% 0.5% 50 m

Stormwater storage will be provided through the Stormwater Management Pond with orifice-controlled
discharge and an emergency spillway for major storm events.

The SWM Pond has been sized to accommodate the 100 year storm event from the proposed 
development. The stage storage calculations for the SWM Pond are included in Appendix G. 

The MIDUSS computer modeling output results are included in Appendix H and are summarized below.

Table 4:  MIDUSS Model Results 

Design Storm Existing Conditions Proposed Conditions

Outlet

Woodview 
Drive
Storm 
Sewer

Overland 
to Hanna 

Drain 
Ditch

Total to 
Hanna 
Drain 

Woodview 
Drive
Storm 
Sewer

SWM Pond 
Discharge 
To Hanna 

Drain

Overland 
to Hanna 

Drain

Total to 
Hanna 
Drain

5 Year Storm 0.010 m3/s 0.094 m3/s 0.097 m3/s 0.013 m3/s 0.156 m3/s 0.017 m3/s 0.098 m3/s

100 Year 
Storm

0.019 m3/s 0.425 m3/s 0.434 m3/s 0.024 m3/s 0.338 m3/s 0.075 m3/s 0.424 m3/s

Note: Woodview Drive Storm Sewer ultimately discharges into the Hanna Drain.  The Total Flow to 
Hanna Drain includes the SWM pond discharge, Overland Flow plus the flow collected into the Woodview 
Drive Storm Sewer.
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The peak discharge rates for the proposed conditions are attenuated to less than the existing discharge 
rates.    The 5 year total flow to Hanna Drain is slightly higher than the existing conditions.  However, the 
difference is 0.001 m3/s which can be considered negligible and within acceptable modeling error. 

The performance of the stormwater management pond is summarized in the table below.

Table 5:  Stormwater Management Pond Design Characteristics

Orifice Location Pond Outlet

Orifice #1 Diameter 50 mm

Orifice #2 Diameter 150 mm

Orifice #1 Invert 363.10 m

Orifice #2 Invert 363.80 m

Emergency Spillway Elevation 364.30 m

Emergency Spillway Length 5m

Bottom of Pond 362.1 m

Top of Pond 364.50 m

Total Storage Volume Provided 1890 m3

Table 6: Performance of Stormwater Quantity Control Components

Proposed Development Area to Pond (Catchment 201)

5 Year Storm 100 Year Storm

Peak Inflow 0.634 m3/s 1.160 m3/s

Peak Discharge 0.081 m3/s 0.338 m3/s

Maximum Water Level 363.94 m 364.36 m

Maximum Storage 
Volume

993 m3 1720 m3

7.0 Stormwater Quality Control 
The proposed SWM Pond have been sized with a forebay to provide enhanced level of protection or 
80% TSS removal efficiency. The SWM Pond Forebay Sizing Calculations are included in Appendix G.

Table 7:  Stormwater Management Facility Performance During Quality Control Storm 

Proposed Development Area to Pond (Catchment 201)

25 mm Rainfall

Peak Inflow 0.097 m3/s

Peak Discharge 0.016 m3/s

Maximum Water Level 363.51 m

Maximum Storage Volume 411 m3
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Table 8:  Summary of Pond Quality Control Design

SWM Facility Elevation Information
Bottom Elevation 362.1 m
Permanent Pool Elevation 363.1 m
Top of Bank Elevation 364.50 m
Volume Requirements
Unit Area Storage Volume Requirements 201.70 m3/ha
Required Total Volume 914 m3

Permanent Pool
Required Permanent Pool 733 m3

Permanent Pool Volume Provided 739 m3

Extended Detention - Water Quality
Minimum Required Volume 181 m3

Forebay
Required Forebay Length 14.61 m
Provided Forebay Length 15 m
Minimum Forebay Bottom Width 1.9 m
Provided Forebay Bottom Width 3 m
Forebay Depth of Permanent Pool 1.3 m
Velocity Through Forebay 0.113 m/s
Sediment Storage Volume (1/3rd permanent pool volume in forebay) 103 m3

Anticipated Cleanout Frequency 9 years
Overflow Spillway
Crest Elevation 364.20 m
Crest Width 4 m
Flow Capacity Over Spillway 1.21 m3/s
Outlet
Quality Control Low Flow Outlet
50mm dia Orifice Invert Elevation 363.10 m
Quantity Control High Flow Outlet

150 mm dia Orifice Elevation 363.80 m
Discharge Pipe

Discharge Pipe Outlet Invert at Hanna Drain 362.2 m
Discharge Pipe Diameter 600 mm
Drawdown Time
25mm Rainfall 9 Hrs
5 Year Storm 16 Hrs
100 Year Storm 17.5 Hrs 

The drawdown time during the 25mm rainfall event is less than the MECP’s recommended minimum 
drawdown time of 12 hours.  However, the discharge control orifice is a minimum 50mm diameter 
orifice, and it is not advisable to use a smaller orifice due to the risk of clogging.  Therefore, it is 
recommended that the slightly shorter drawdown time is sufficient for quality control for this site.  
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8.0 Stormwater Management Facility Maintenance
The stormwater management for the proposed site includes a tiered approach to conveyance, quality 
control and quantity control. 

Catchbasins and catchbasin manholes are equipped with sumps. Over time the sumps will collect 
sediment. It is important to remove the accumulated sediment to prevent it from being washed 
downstream. 

It is important to ensure that the SWM pond is functioning properly as designed. To maintain the pond, 
it should be inspected after every significant storm event. The vegetation around the pond must be 
mowed or weeded. The accumulated sediments and trash must be removed as required. The sediment 
cleanout frequency was calculated to be every 9 years. 

9.0 Erosion and Sediment Control
Erosion and sediment control measures will be implemented to minimize any impact to the adjacent 
properties during construction. The use of a mudmat at the property’s entrance will be used to reduce 
the potential for sediment transport to the roadway due to equipment and vehicle access. Catchbasin 
sediment traps will be used to prevent sediment from entering the storm system during construction. 
The site will be surrounded by silt fencing during construction. 

10.0 Conclusions
Each lot on the proposed subdivision can be adequately serviced with the extension of the municipal 
watermain to Woodview Drive and Street A. Each lot will be serviced by a 25mm diameter water service. 

Likewise, each lot can be adequately serviced by extending the municipal sanitary sewer at Woodview 
Dr into the property and to the proposed Street A. Each lot will be serviced with a 100mm diameter 
sanitary service.

Fill will be placed to raise the grades on the subject property and the lots will be graded to direct runoff 
from all impervious areas to the proposed SWM Pond. Storm sewers will convey runoff to the SWM 
Pond which will discharge the stormwater to the existing Hanna Drain ditch.

All of which is respectfully submitted:

Jan. 15, 2025
Sandra Swanton, P.Eng.
K. Smart Associates Limited
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October 8, 2024

CMT Engineering Inc.
1011 Industrial Crescent, Unit 1
St. Clements, ON
N0B 2M0
Attn:  Dale Bender

Re: Seasonal Groundwater Level Monitoring
306 Woodview Drive
Atwood, Ontario
Project 10281

Hydrogeology Consulting Services Inc. (HCS) was retained by CMT Engineering Inc. to conduct
groundwater elevation monitoring at the above-referenced property between April and June, 2024 as 
part of a hydrogeological investigation for the above-referenced property. This supplementary report 
should be appended to the HCS hydrogeological investigation report (dated December 20, 2021).

Water levels were manually measured using an electronic water level tape in three monitoring wells on
the property on four occasions between January 24 and June 19, 2024.

The attached Table 1 provides a summary of manual water levels measured below ground surface
and related to a geodetic datum (i.e. metres above sea level).  

It is noted the manual groundwater level measurements show a pronounced increase in groundwater 
levels between winter (January) and summer (June), which is expected to reflect the generally high
rates and frequencies of precipitation occurring during the early-mid 2024.

Based on the observations and discussions above, it is concluded that the overall change in measured 
groundwater elevations beneath the subject property between January and June, 2024 was up to 2.10
m. This fluctuation correlates relatively well with typical seasonal groundwater fluctuations observed 
by HCS at properties throughout Southern Ontario when considering the above-average precipitation 
occurring in early-mid 2024.

We trust this report satisfies your present requirements, and we thank you for this opportunity to be of 
service.  If you have any questions, or require further hydrogeological consulting services, please feel 
free to contact the undersigned directly.

Respectfully submitted,

Chris Helmer, B.Sc., P.Geo.
Senior Hydrogeologist
MECP Licensed Well Contractor and Class 5 Well Technician
www.hydrog.ca

encl. Table 1 – Groundwater Level Measurements

08-Oct-2024



(mBTOP) (mBGS) (mASL) (mBTOP) (mBGS) (mASL) (mBTOP) (mBGS) (mASL) (mBTOP) (mBGS) (mASL)

BH1 364.18 0.73 3.11 2.38 361.80 1.44 0.71 363.47 1.46 0.73 363.45 1.95 1.22 362.96

BH2 363.71 0.93 2.98 2.05 361.66 1.68 0.75 362.96 1.69 0.76 362.95 1.78 0.85 362.86

BH7 363.67 1.00 3.92 2.92 360.75 1.91 0.91 362.76 1.90 0.90 362.77 1.83 0.83 362.84

BH8 363.96 1.04 3.99 2.95 361.01 1.90 0.86 363.10 1.90 0.86 363.10 1.89 0.85 363.11

mASL - metres Above Sea Level
mBGS - metres Below Ground Surface

02-May-24 19-Jun-24

306 Woodview Drive, Atwood
Table 1 - Groundwater Level Measurements

Name

Ground 
Surface 

Elevation 
(mASL)

Stickup 
(m)

24-Jan-24 22-Apr-24
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Introduction

This Floodplain Analysis Report establishes the existing floodplain limits near the proposed 

subdivision development at 306 Woodview Drive in the Town of Atwood, Perth County,

Ontario.   In addition, this report provides as an analysis of the impact of fill placement within 

the floodplain on the subject lands to promote residential development. 

Background Information

The subject property is located at the end of Woodview Dr, on the eastern limit of the Town of 

Atwood. There are residential properties west and south of the property. A trail connection to the 

town of Listowel is located north of the property. The Hanna Drain and associated floodplain is 

located south and east of the subject property. 

The site location is shown in Figure 1.

Figure 1: Location of 306 Woodview Drive, Atwood, ON (Agmaps, OMAFRA)

The total site area is 5.77 ha and is mostly agricultural land used for crop production.  It is 

proposed to amend the current zoning of the lands to allow for the development of a residential 

subdivision. 

The proposed zoning change was submitted for pre-consultation comments received on April 5, 

2023. Maitland Valley Conservation Authority (MVCA) has indicated that a delineation of the 

flood hazard limit for the regional storm is required.
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This report documents the delineation of the floodplain associated with the Hanna Drain to 

determine the floodplain hazard limit affecting the proposed development during the regional 

storm event.   

This report also provides a summary of the impact of fill placement to raise portions of the 

subject land for development purposes.  

Reference Reports and Documents

The following documents were referenced during the preparation of this report.

1. Hanna Drain Report & By Law - 1972 

2. Hanna Drain Lower Portion Plan -1972

3. Hanna Drain Lower Portion Profile - 1972 

4. Hanna Drain Plan and Profile -1983

5. Hanna Drain New Outlet and Tap Report - 1983

6. Hanna Drain Plan and Profile Arthur Street Branch - 2002

7. Hanna Drain Watershed Plan - 2002

Existing Drainage Patterns

The subject property currently drains overland to the Hanna Drain. The Hanna Drain discharges

into the Middle Maitland River Drain. 

The associated drainage area was estimated using the Ontario Watershed Information Tool 

(OWIT) by the Ministry of Natural Resources and Forestry. The total watershed was determined 

to be approximately 539 hectares, encompassing the agricultural and residential lands east of the 

Town of Atwood including the subject lands and neighbouring residential lots on Arthur Street. 

The Hanna Drain runs parallel to the eastern property line of the subject property. The Arthur 

Street Branch of the Hanna Drain consists of a 450mm diameter concrete tile that provides 

drainage for residential lands fronting on Ellen Street and Baker Street, north of the Arthur Street 

road allowance.  The pipe runs across the subject lands and outlets to the Hanna Drain at the 

southeast corner of the subject property.

Floodplain Analysis 

To determine the floodplain associated with the Hanna Drain, a PCSWMM model was created 

based on information contained in the Hanna Drain Reports from 1972, 1983 and 2002, SWOOP 

DEM data, and field survey data. 

The PCSWMM model completes hydrologic calculations and hydraulic routing computations to 

model rainfall events, determine runoff volumes and discharge rates, conveyance system flows 

and velocities and hydraulic and energy lines through the stormwater conveyance system. 

Watershed data was obtained from the Ontario Watershed Information Tool (OWIT) and the 

drainage reports. The watershed and subcatchment areas were confirmed using the DEM data. 

Soil information was obtained from soil maps made available through the Ontario Ministry of 

Agriculture, Food and Rural Affairs. Soils were identified as primarily loam to silt loam soils

belonging to the hydrologic soil group B/C.  
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The ditch cross sections of the Hanna Drain were defined based on SWOOP DEM data. The 

survey data was used to further define the cross section of the drain near the proposed 

development.  

The Arthur Street Branch of the Hanna Drain consists of a 450mm diameter concrete tile that 

provides drainage for residential lands fronting on Ellen Street and Baker Street, north of the 

Arthur Street road allowance.  The pipe runs across the subject lands and outlets to the Hanna 

Drain.

The 12 hour Regional Storm event was used to determine the floodplain elevation. 

Model Input Parameters

The rainfall data used in the model is the Regional Storm Event: 12-hour Hurricane Hazel. 

Table 1 shows the rainfall depth at each hour during the storm. 

Table 1: 12 Hour Hurricane Hazel Regional Storm

Hour Rainfall Depth (mm)

1 6.33

2 4.22

3 6.33

4 12.66

5 16.88

6 12.66

7 23.21

8 12.66

9 12.66

10 52.75

11 37.98

12 12.66

The location and names of subcatchments, junctions and conduits are shown in Appendix A.  

The model input attributes are summarized in Appendix B.  The channel cross sections are 

included in Appendix C.

Floodplain Analysis Model Results

The PCSWMM model was run to determine the maximum hydraulic grade line.   Specifically, 

the maximum water level at the Junction J1-04, located at the northeast corner of the subject 

property, and Junction J1-03, located at the southeast corner, were noted.  The maximum water 

levels at these locations were used to plot the Regional floodline on the subject property based on 

the topographical survey.

The hydraulic profile of the Hanna Drain is shown in Figure 2.

A tabular summary of the maximum water level at each Junction is provided in Table 2.
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Table 2:  Maximum Water Level During the Regional Storm Event Under Existing Conditions

Model Junction ID
Invert Elevation

(m)
Maximum HGL

(m)

J1-02 361.39 362.97

J1-03 * 361.36 363.38

J1-04 * 362.05 363.97

J1-05 362.54 363.99

J1-06 364.178 365.27

J1-07 366.122 367.36

J1-08 368.32 370.02

J1-09 370.408 371.78

J1-10 372.66 373.83

J1-11 374.102 375.14

J1-12 375.344 376.63

J2-01 363.071 364.77

J2-02 364.56 365.52

* J1-03 is the node located at the southeast (downstream) corner of the proposed development lands.   J1-

04 is the node located at the northeast (upstream) corner of the proposed development lands. 

The resulting floodline was plotted on the subject property based on the topographical survey.  

The Regional Storm Flood Line is shown in Figure 3.

The floodplain encroaches on the subject property along the northeast property line.  This is a 

low area of the site, with existing elevations ranging from approximately 363.50 to 353.80.   

There is some additional flooding onto the subject land directly along the ditch, however, this 

encroachment is minor and generally located within the area required for Municipal Drain 

maintenance access. 

Floodplain Impact Assessment of Fill Placement 
The subject property is generally at a lower elevation than the developed lands to the north and 

south, along Arthur Street and Woodview Drive.  To allow development of the site, the existing 

grades would need to be raised to permit road access and servicing.  

As a portion of the site lies with the floodplain, the impact of fill placement was assessed using 

the PCSWMM Model.  

The cross section of the drain and overbank as it runs parallel to the subject lands was modified 

in the model to represent filling of the subject lands to an elevation above the flood elevation.  

For modeling purposes, it was assumed that the property would be filled to an elevation of 

364.50.  

A comparison of the existing and proposed cross sections is shown in the Figure below.
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Date: 15-Feb-24

Suction Head

 (mm)

Conductivity 

(mm/hr)

Initial Deficit 

(frac.)

S1-03 30.11 1.5 400 0.5 147.438 5.684 0.361

S1-04 18.99 0 300 0.1 104.768 3.946 0.351

S1-05 159.86 0 900 0.6 135.752 5.208 0.358

S1-06 62.95 0 450 0.5 135.752 5.208 0.358

S1-07 10.36 0 300 1.5 135.752 5.208 0.358

S1-08 36.93 0 450 0.4 169.93 6.6 0.336

S1-09 59.97 1 800 0.5 169.93 6.6 0.366

S1-10 44.21 1 250 1 169.93 6.6 0.366

S1-12_1 88.55 1.8 1000 0.2 88.9 3.3 0.347

S1-12_2 45.66 1 500 0.5 169.93 6.6 0.366

S2-01 1.76 30 125 0.5 169.93 6.6 0.366

S2-02 2.05 20 125 0.5 169.93 6.6 0.366

Junction ID
Invert Elev.

 (m)

Top of Node 

Elev. 

(m)

Contributing 

Area 

(ha)

J1-02 361.39 364.39 561.40

J1-03 361.36 364.36 561.40

J1-04 362.05 365.05 527.48

J1-05 362.54 365.54 508.49

J1-06 364.18 367.18 348.63

J1-07 366.12 369.12 285.68

J1-08 368.32 371.32 275.32

J1-09 370.41 373.41 238.38

J1-10 372.66 375.66 178.42

J1-11 374.10 377.10 134.21

J1-12 375.34 378.34 134.21

J2-01 363.07 365.00 3.82

J2-02 364.56 367.56 2.05

Conduit ID Inlet Node Outlet Node
Length 

(m)

Conduit 

Cross Section

Assigned 

Transect

Diameter 

(Circular Pipes)

 (m)

C1-01 J1-02 Out1-01 575.69 IRREGULAR C1_02

C1-02 J1-03 J1-02 443.90 IRREGULAR C1_03

C1-03_1 J1-04 J1-03 259.61 IRREGULAR C1_04

C1-04 J1-05 J1-04 326.19 IRREGULAR C1_05

C1-05 J1-06 J1-05 350.42 IRREGULAR C1_06

C1-06 J1-07 J1-06 415.59 IRREGULAR C1_07

C1-07 J1-08 J1-07 470.57 IRREGULAR C1_08

C1-08 J1-09 J1-08 367.39 IRREGULAR C1_09

C1-09 J1-10 J1-09 396.23 IRREGULAR C1_10

C1-10 J1-11 J1-10 518.38 IRREGULAR C1_11

C1-11 J1-12 J1-11 447.14 IRREGULAR C1_12

C1-03_2 J2-01 J1-03 163.30 TRIANGULAR

C1-03_3 J2-01 J1-03 160.78 CIRCULAR 0.45

C2-01 J2-02 J2-01 139.81 CIRCULAR 0.45

Slope

 (%)

306 WOODVIEW DRIVE PROPOSED SUBDIVISION

Appendix B

PCSWMM Model Input Parameters 

SUBCATCHMENTS

JUNCTIONS

CONDUITS

Green & Ampt Infiltration Parameters
Subcatchment 

ID

Area 

(ha)

Imperverious

 (%)

Flow Length 

(m)



Appendix C
PCSWMM Model – Channel Cross Sections



K. Smart Associates Limited

Project 

Ref. # 23-183

Date: 15-Feb-24

Transect C1_04 represents the existing conditions

Transect C1_04_Fill represents the Fill Placement on the Subject Lands

306 WOODVIEW DRIVE PROPOSED SUBDIVISION

Appendix C

Channel Cross Sections 







Appendix D
PCSWMM Model Results



K. Smart Associates Limited

Project Ref. # 23-183

Date: 15-Feb-24

Subcatchment 

ID
Outlet

Area

 (ha)

Precipitation

 (mm)

Infiltration

 (mm)

Peak Runoff

 (m³/s)

S1-03 J1-03 30.11 211 139.64 2.17

S1-04 J1-04 18.9875 211 120.1 1.36

S1-05 J1-05 159.8596 211 146.37 9.17

S1-06 J1-06 62.9526 211 135.88 4.55

S1-07 J1-07 10.3572 211 123.77 0.96

S1-08 J1-08 36.9346 211 157 2.23

S1-09 J1-09 59.9683 211 164.67 2.86

S1-10 J1-10 44.207 211 144.05 3.58

S1-12_1 J1-12 88.5502 211 122.59 4.77

S1-12_2 J1-12 45.6577 211 157.15 2.73

S2-01 J2-01 1.7642 211 97.95 0.2

S2-02 J2-02 2.0524 211 112.65 0.22

Junction ID
Invert Elev.

 (m)

Existing 

Conditions

With Fill Placement 

to 364.50

J1-02 361.39 362.97 362.97

J1-03 361.36 363.38 363.38

J1-04 362.05 363.97 363.97

J1-05 362.54 363.99 363.99

J1-06 364.18 365.27 365.27

J1-07 366.12 367.36 367.36

J1-08 368.32 370.02 370.02

J1-09 370.41 371.78 371.78

J1-10 372.66 373.83 373.83

J1-11 374.10 375.14 375.14

J1-12 375.34 376.63 376.63

J2-01 363.07 364.77 364.77

J2-02 364.56 365.52 365.52

*Fill Placed on Subject Property to raise site to 364.50

Subcatchment Runoff Summary

Maximum Water Level 

306 WOODVIEW DRIVE PROPOSED SUBDIVISION

Appendix D

PCSWMM Model Results



K. Smart Associates Limited

Project Ref. # 23-183

Date: 15-Feb-24

306 WOODVIEW DRIVE PROPOSED SUBDIVISION

Appendix D

PCSWMM Model Results

Conduit ID Inlet Node Outlet Node
Peak Flow 

(m3/s)

C1-01 J1-02 Out1-01 18.74

C1-02 J1-03 J1-02 19.22

C1-03_1 J1-04 J1-03 17.86

C1-03_2 J2-01 J1-03 0.06

C1-03_3 J2-01 J1-03 0.33

C1-04 J1-05 J1-04 24.85

C1-05 J1-06 J1-05 18.13

C1-06 J1-07 J1-06 14.51

C1-07 J1-08 J1-07 14.08

C1-08 J1-09 J1-08 12.36

C1-09 J1-10 J1-09 9.78

C1-10 J1-11 J1-10 7.13

C1-11 J1-12 J1-11 7.27

C2-01 J2-02 J2-01 0.22

Conduit Peak Flow Summary



APPENDIX C
Water Demand Calculations



K. Smart Associates Limited

Project Number: 23-183

Date: 08-Jan-25

DESIGN CRITERIA

Design Guidelines for Drinking Water Systems - Ministry of the Environment Peaking Factors

Residential Water Demand 360 L/cap/day (Population 500-1000)

Maximum Day 2.75

Density- Single and Semi-Detached units 3.1 c/unit Peak Hour 4.13

Density - Townhouse Units 2.03 c/unit (MECP Design Guidelines, 2008)

Density - Apartment 1.7 c/unit

(Municipality of North Perth Development Charges Background Study, June 13, 2024)

PROPOSED DEVELOPMENT - BUILDING USAGE

Residential Occupancy Density (persons/unit)

Single Family  Units 50 3.1

Semi-detached Units 14 3.1

Townhouse Units 24 2.03
TOTAL 88 units 247.12 persons

WATER DEMAND CALCULATIONS

Average Day 55,800 L/day

Average Day 0.646 L/s

Maximum Day 1.776 L/s

Peak Hour 2.667 L/s

Average Day 15,624 L/day

Average Day 0.181 L/s

Maximum Day 0.497 L/s

Peak Hour 0.747 L/s

Average Day 17,539 L/day

Average Day 0.203 L/s

Maximum Day 0.558 L/s

Peak Hour 0.838 L/s

Average Day 88,963 L/day

Average Day 1.030 L/s

Maximum Day 2.832 L/s

Peak Hour 4.253 L/s

Single Family Units

Townhouse Units 

WATER DEMAND CALCULATIONS
306 Woodview Dr, Atwood, Perth County, Ontario

Total Development

Semi Detached  Units
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Sanitary Sewage Flow Calculations



K. SMART ASSOCIATES LIMITED
CONSULTING ENGINEERS AND PLANNERS
KITCHENER SUDBURY
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K. Smart Associates Limited North Perth Design Flows

Project Number: 23-183 Sewage Flow Per Capita 345 L/day/person (MOE Sewage Design Guidelines, 2008)

Date: 08-Jan-25 Residential Density (Township of Perth East Design Guidelines, )

Single Family Dwelling 3.1 Persons/unit (Municipality of North Perth Development Charges Background Study, June 13, 2024)

Semi-Detached 3.1 Persons/unit

Townhouse 2.03 Persons/unit

Infiltration Allowance 0.2 L/s/ha (Township of Perth East Design Guidelines, )

Harmon Peak Factor

Street Area ID From MH To MH

Incremental 

Area 

(ha)

Total 

Area (ha)
# of Single Lots

# of Semi 

Detached Units

# of Townhouse 

Units
Population

Cumulative 

Populatoin

Average 

Residential  

Flow

 (L/s)

Peak Factor

Peak Residential 

Flow 

(L/s)

Infiltration 

(L/s)

Total Peak 

Flow 

(L/s)

 Mannings 

'n'

Pipe Size 

(mm)

Slope

 (%)

Length

 (m)

Capacity 

(L/s)

Velocity 

(m/s)

Q/Qcap 

(%)

Woodview Drive
A1 MH8A MH7A

0.259 0.259 4 0 0 12.4 12.4 0.050 4.405 0.218 0.052 0.27
0.013 200 1 39 32.798 1.044 0.7%

A2 MH7A MH6A 0.829 1.088 16 0 0 49.6 62 0.248 4.295 1.063 0.218 1.28 0.013 200 0.5 94.2 23.192 0.738 4.6%

A3 MH6A MH5A 0.275 1.363 2 0 0 6.2 68.2 0.272 4.285 1.167 0.273 1.44 0.013 200 0.5 18.3 23.192 0.738 5.0%

A4 MH5A MH4A 0.596 1.959 7 0 6 33.9 102.08 0.408 4.241 1.729 0.392 2.12 0.013 200 0.5 81.8 23.192 0.738 7.5%

A5 MH7A MH9A 0.531 0.531 1 0 18 39.6 39.6 0.158 4.334 0.686 0.106 0.79 0.013 200 0.5 93 23.192 0.738 3.0%

A6 MH9A MH10A 0.305 0.836 3 0 0 9.3 48.9 0.195 4.317 0.844 0.167 1.01 0.013 200 0.5 23.8 23.192 0.738 3.6%

A7 MH10A MH11A 0.475 1.311 5 4 0 27.9 76.8 0.307 4.273 1.311 0.262 1.57 0.013 200 0.5 62.3 23.192 0.738 5.7%

A8 MH11A MH4A 0.106 1.417 1 0 0 3.1 79.9 0.319 4.269 1.363 0.283 1.65 0.013 200 0.5 32.2 23.192 0.738 5.9%

A9 MH4A MH3A 0.255 3.631 3 0 0 9.3 191.3 0.764 4.155 3.174 0.726 3.90 0.013 200 0.5 73.5 23.192 0.738 13.7%

A10 MH3A MHA 0.257 3.888 0 0 0 0.0 191.3 0.764 4.155 3.174 0.778 3.95 0.013 200 0.5 11.6 23.192 0.738 13.7%

A11 MHA MH2A 0.776 4.664 8 8 0 49.6 240.9 0.962 4.117 3.961 0.933 4.89 0.013 200 0.5 15.2 23.192 0.738 17.1%

A12 MH2A MH1A 0.104 4.768 0 2 0 6.2 247.1 0.987 4.113 4.059 0.954 5.01 0.013 200 0.5 88.5 23.192 0.738 17.5%

A13 MH1A EX SAN 0.202 4.97 0 0 0 0.0 247.1 0.987 4.113 4.059 0.994 5.05 0.013 200 0.6 15.2 25.406 0.809 16.0%

LOCATION

306 Woodview Dr, Atwood, Perth County, Ontario
SANITARY SEWER DESIGN SHEET

FLOWS SEWER DESIGN
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K. Smart Associates Limited

Ref. Number 23-183 5 Year Storm 100 Year Storm 

Date 15-Jan-25 A 860.463 1717.698

B 7.382 12.472

C 0.759 0.764

Reach Design Storm From To
Δ Area

(ha)
C AC

Total

AC

Tc

(minutes)

Rain

(mm/hr)

Q design

(cms)

Design 

Pipe 

Size

Qcap

(cms)

Velocity

(m/sec)

Mannings 

N

Pipe 

Slope

(%)

Pipe 

Length

(meters)

Travel Time

(minutes)

Total Time

(minutes)

Remaining 

Capacity (%)
Q/Qcap   (%)

Woodview Dr

5 MH10 MH9 0 0.45 0 0 10.00 98.514 0.000 300 0.0967 1.368 0.013 1 22.8 0.278 10.278 100.0% 0.0%

5 MH9 CBMH8 0 0.45 0 0 10.00 98.514 0.000 300 0.0684 0.967 0.013 0.5 45 0.775 10.775 100.0% 0.0%

A1 5 CBMH8 MH7 0.51 0.45 0.2295 0.2295 10.00 98.514 0.063 300 0.0684 0.967 0.013 0.5 45.3 0.780 10.780 8.1% 91.9%

5 MH7 MH6 0 0.6 0 0.2295 10.78 95.284 0.061 300 0.0684 0.967 0.013 0.5 21.6 0.372 11.153 11.1% 88.9%

5 MH6 MH5 0 0.6 0 0.2295 11.15 93.828 0.060 300 0.0684 0.967 0.013 0.5 80 1.378 12.531 12.5% 87.5%

5 MH9 DCBMH11 0 0.6 0 0 10.00 98.514 0.000 300 0.0684 0.967 0.013 0.5 69 1.189 11.189 100.0% 0.0%

A3 5 DCBMH11 MH12 0.74 0.6 0.444 0.444 11.19 93.689 0.116 375 0.1240 1.123 0.013 0.5 26.6 0.395 11.584 6.7% 93.3%

5 MH12 MH13 0 0.6 0 0.444 11.58 92.205 0.114 375 0.1240 1.123 0.013 0.5 17.6 0.261 11.845 8.2% 91.8%

5 MH13 MH14 0 0.6 0 0.444 11.85 91.252 0.113 375 0.1240 1.123 0.013 0.5 62.3 0.925 12.770 9.1% 90.9%

5 MH14 CBMH15 0 0.6 0 0.444 12.77 88.055 0.109 375 0.1240 1.123 0.013 0.5 19.5 0.290 13.060 12.3% 87.7%

A4 5 CBMH15 MH5 0.62 0.45 0.279 0.723 13.06 87.107 0.175 450 0.2016 1.268 0.013 0.5 16.8 0.221 13.281 13.2% 86.8%

5 MH5 DCBMH4 0 0.45 0 0.9525 13.28 86.399 0.229 525 0.3041 1.405 0.013 0.5 65.8 0.781 14.061 24.8% 75.2%

A2 5 DCBMH4 MH3 1.85 0.45 0.8325 1.785 14.06 84.001 0.417 600 0.4342 1.536 0.013 0.5 13.7 0.149 14.210 4.0% 96.0%

A5 5 DCBMH1 MH2 0.55 0.45 0.2475 0.2475 10.00 98.514 0.068 300 0.0684 0.967 0.013 0.5 16.2 0.279 10.279 0.9% 99.1%

5 MH2 MH3 0 0.6 0 0.2475 10.28 97.330 0.067 300 0.0684 0.967 0.013 0.5 89.4 1.540 11.819 2.1% 97.9%

5 MH3 SWM POND 0 0.6 0 2.0325 14.21 83.561 0.472 600 0.4342 1.536 0.013 0.5 10 0.109 14.318 FAIL 108.7%

North Perth IDF (Stratford)

306 Woodview Dr, Atwood, Perth County, Ontario
STORM SEWER DESIGN SHEET

K. Smart Associates Limited

Consulting Engineers and Planners C:\Users\sswanton.KSALTD\Documents\Job Folders\23-183\Jan 8 2025 files for FSR\23-183 Stm Sewer Design Sheets - Jan 15 2025
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Existing and Proposed Catchment Area Plans
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K. SMART ASSOCIATES LIMITED
CONSULTING ENGINEERS AND PLANNERS
KITCHENER SUDBURY
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PROPOSED CATCHMENT AREA PLAN
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APPENDIX G
Stormwater Management Pond Calculations



K. Smart Associates Limited

Project Ref. 23-183

Date 15-Jan-25

FOREBAY CALCULATIONS

Qp 0.016 m3/s Peak flow rate from pond during design quality storm (25 mm)

r 4 length to width ratio of forebay (min. 2:1, optimum 4:1 to 5:1)

Vs 0.0003 m/s settling velocity (0.0003 m/s recommended by MOE Guidelines)

Dist 14.61 m Settling Length

Q 1.273 m3/s Inlet Flow rate  5 Year Storm)

d 1.5 m Depth of Flow in Forebay

Vf 0.5 m/s Desired velocity in Forebay (0.5 m/s recommended by MOE Guidelines)

Dist 13.58 m  Length of Dispersion

Min. Dist 14.61 m Forebay Length (the greater of settling length and dispersion length)

Design Length 15 m Design Length Length>Min. Length

Width 1.875 m Minimum forebay bottom width

Design Width 3 m Design Width Bottom Width >Min. Width

r 5.00 Length to Width Ratio OK

w 3 m Bottom Width

d 1.5 m Depth of water in forebay 

s 3 :1 (H:V) sideslopes

A 11.25 m2 cross sectional area of forebay

Maximum velocity 0.15 m/s

V 0.113 m/s Cross Sectional Velocity Velocity < 0.15 m/s

Required Volume:

Watershed Area 4.53 ha

Impervious Level 60.0%

Vol/Ha 201.7 m3/ha 80% 201.7 m3/ha

Total Volume 914 m3 70% 114 m3/ha

Ext. Detention Vol 181 m3 60% 74 m3/ha

Perm. Pool Vol. 733 m3

Available Volume:

Elevation Surface Area Depth Inc. Vol Volume

361.6 62 0 0

362.1 114 0.5 44 44

363.1 416 1.5 265 309

364.2 685 2.6 606 915

Elevation Surface Area Depth Inc. Vol Volume Description

362.1 223 0 0 0

363.1 637 1 430 430

364.2 951 2.1 873 1,303

Elevation Surface Area Depth Inc. Vol Volume

361.6 62 0 0 0

362.1 337 0.5 44 44

363.1 1,053 1.5 695 739

364.2 1,636 2.6 1,479 2218

Total Permanent Pool 739 m3 Permanent Pool Volume OK

Total Extended Detention 1,479 m3 Extended Detention Volume OK

Total Volume 2,218 m3 Total Volume OK

Forebay and Pond Combined

Permanent Water Level

Bank

Description

Forebay Bottom

bank

Main Pond

Pond Bottom

Forebay

Description

Forebay Bottom

Pond Bottom

Permanent Water Level

bank

STORMWATER MANAGEMENT DESIGN CALCULATIONS

PROPOSED SWM FACILITY DESIGN - QUALITY CONTROL CALCULATIONS

Settling Calculations

Dispersion Calculations

Bottom Width

Velocity Check

Volume Calculations

Permanent Water Level



Forebay Volume 309 m3 Volume of Permanent Pool in Forebay

Total Volume 739 m3 Total Permanent Pool Volume Preferred Design Criteria

Maximum volume 20% of total permanent pool

ratio 41.81 %

Forebay Area 416.00 m2 Surface area of permanent pool in forebay Minimum Design Criteria

Total Area 1053.00 m2 surface area of total permanent pool Maximum area 33% of total permanent pool

ratio 39.5% Slightly exceeds recommended value.  

exceedence acceptable due to limitations in size

Watershed Area 4.53 ha

Impervious Level 60.0% %

2.8 m3/ha (For 70% impervious level)

Removal Efficiency 80 %

Annual Sediment 10.15 m3

Storage Volume 93 m3 30% of Permanent Pool Volume in Forebay

Cleanout Freq. 9.14 years

Q100 in 1.16 m3/s

Rectangular Weir 

Equation Q=CLH^1.5

L Length 4 m

C Weir Coefficient 1.837 For Sharp Crested weirs

H Head 0.3 m water level above weir elevation

Q Flow 1.21 m3/s

Emergency Overflow Sizing

Permanent Pool Volume/Area Check

Sediment Cleanout Frequency



K. Smart Associatest Limited

Ref. Number 23-183 Orifice #1

Date 15-Jan-25 Orifice Flow Q=CA(2gh)^0.5

C Coefficient 0.65

Pond d diameter 0.05 m

Bottom Elevation 362.1 m A Area 0.001963495 m2

Permanent Pool 363.1 m g Gravitational  Acc'n 9.81 m/s2

Permanent Pool Length 50 m Invert invert 363.1 m

Permanent Pool Width 14 m Mid Point 363.125

Side Slopes 5 :1

Orifice #2 Weir Flow Equation

Orifice Flow Q=CA(2gh)^0.5 Q=CLH^1.5

C Coefficient 0.65

d diameter 0.15 m Weir Elevation 364.3 m

A Area 0.017671459 m2 Weir Length 4 m

g Gravitational  Acc'n 9.81 m/s2 Weir Coefficient 1.837

invert 363.8 m

Mid Point 363.875

Stormwater Storage Calculations

Elevation
Bottom Width

(m)

Bottom Length

(m)

Total End Area

(m2)

Incremental 

Volume

(m3)

Cumulative 

Volume

(m3)

Orifice #1

(m3/s)

Orifice #2

(m3/s)

Weir

(m3/s)

Total Discharge

(m3/s)

Incremental 

Drawdown

(hrs)

Cumulative Drawdown

(hrs)

363.10 14.0 60.0 840 0.000

363.15 14.5 60.5 877.25 42.9 42.9 0.004 0.004 0.00

363.20 15.0 61.0 915 44.8 87.7 0.007 0.007 1.81 1.81

363.25 15.5 61.5 953.25 46.7 134.4 0.009 0.009 1.47 3.28

363.30 16.0 62.0 992 48.6 183.1 0.010 0.010 1.29 4.57

363.35 16.5 62.5 1031.25 50.6 233.7 0.012 0.012 1.18 5.75

363.40 17.0 63.0 1071 52.6 286.2 0.013 0.013 1.11 6.86

363.45 17.5 63.5 1111.25 54.6 340.8 0.014 0.014 1.06 7.93

363.50 18.0 64.0 1152 56.6 397.4 0.015 0.015 1.02 8.95

363.55 18.5 64.5 1193.25 58.6 456.0 0.016 0.016 1.00 9.95

363.60 19.0 65.0 1235 60.7 516.7 0.017 0.017 0.98 10.93

363.65 19.5 65.5 1277.25 62.8 579.5 0.018 0.018 0.96 11.89

363.70 20.0 66.0 1320 64.9 644.4 0.019 0.019 0.95 12.84

363.75 20.5 66.5 1363.25 67.1 711.5 0.020 0.020 0.94 13.78

363.80 21.0 67.0 1407 69.3 780.8 0.021 0.021 0.94 14.71

363.85 21.5 67.5 1451.25 71.5 852.2 0.021 0.021 0.93 15.64

363.90 22.0 68.0 1496 73.7 925.9 0.022 0.036 0.058 0.35 16.00

363.95 22.5 68.5 1541.25 75.9 1001.8 0.023 0.062 0.084 0.25 16.25

364.00 23.0 69.0 1587 78.2 1080.0 0.023 0.080 0.103 0.21 16.46

364.05 23.5 69.5 1633.25 80.5 1160.5 0.024 0.094 0.118 0.19 16.65

364.10 24.0 70.0 1680 82.8 1243.4 0.025 0.107 0.132 0.17 16.82

364.15 24.5 70.5 1727.25 85.2 1328.6 0.025 0.118 0.144 0.16 16.99

364.20 25.0 71.0 1775 87.6 1416.1 0.026 0.128 0.154 0.16 17.15

364.25 25.5 71.5 1823.25 90.0 1506.1 0.027 0.138 0.165 0.15 17.30

364.30 26.0 72.0 1872 92.4 1598.5 0.027 0.147 0.000 0.174 0.15 17.45

364.35 26.5 72.5 1921.25 94.8 1693.3 0.028 0.155 0.082 0.265 0.10 17.54

364.40 27.0 73.0 1971 97.3 1790.6 0.028 0.163 0.232 0.424 0.06 17.61

364.45 27.5 73.5 2021.25 99.8 1890.4 0.029 0.171 0.427 0.627 0.04 17.65

Stage

(m)

Discharge

(m3/s)

Storage

(m3)

363.10 0.0000 0

363.15 0.0040 42.93125

363.20 0.0069 87.7375

363.25 0.0089 134.44375

363.30 0.0105 183.075

363.35 0.0119 233.65625

363.40 0.0131 286.2125

363.45 0.0143 340.76875

363.50 0.0153 397.35

363.55 0.0163 455.98125

363.60 0.0173 516.6875

363.65 0.0181 579.49375

363.70 0.0190 644.425

363.75 0.0198 711.50625

363.80 0.0206 780.7625

363.85 0.0213 852.21875

363.90 0.0577 925.9

363.95 0.0845 1001.83125

364.00 0.1031 1080.0375

364.05 0.1184 1160.54375

364.10 0.1316 1243.375

364.15 0.1435 1328.55625

364.20 0.1544 1416.1125

364.25 0.1646 1506.06875

364.30 0.1741 1598.45

364.35 0.2652 1693.28125

364.40 0.4239 1790.5875

364.45 0.6266 1890.39375

#REF! #REF! #REF!

#REF! #REF! #REF!

#REF! #REF! #REF!

STORMWATER POND CALCULATIONS - STORAGE-DISCHARGE-DRAWDOWN



APPENDIX H
MIDUSS Modelling Results 



EXISTING CONDITIONS 

5 Year Storm
100 Year Storm



" MIDUSS Output ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐>"
" MIDUSS version Version 2.25 rev. 473"
" MIDUSS created February 7, 2010"
" 10 Units used: ie METRIC"
" Job folder: C:\Users\sswanton.KSALTD\Documents\"
" Job Folders\23‐183\MIDUSS\Jan 2025"
" Output filename: Existing 5 Year Run 1.out"
" Licensee name: Sandra Swanton"
" Company K. Smart Associates Limited"
" Date & Time last used: 2025‐01‐09 at 12:25:14 PM"
" 31 TIME PARAMETERS"
" 5.000 Time Step"
" 360.000 Max. Storm length"
" 1500.000 Max. Hydrograph"
" 32 STORM Chicago storm"
" 1 Chicago storm"
" 860.463 Coefficient A"
" 7.382 Constant B"
" 0.759 Exponent C"
" 0.400 Fraction R"
" 360.000 Duration"
" 1.000 Time step multiplier"
" Maximum intensity 111.149 mm/hr"
" Total depth 58.339 mm"
" 6 005hyd Hydrograph extension used in this file"
" 33 CATCHMENT 101"
" 1 Triangular SCS"
" 1 Equal length"
" 1 SCS method"
" 101 Existing Site to Hanna Drain"
" 1.000 % Impervious"
" 5.340 Total Area"
" 150.000 Flow length"
" 0.500 Overland Slope"
" 5.287 Pervious Area"
" 150.000 Pervious length"
" 0.500 Pervious slope"
" 0.053 Impervious Area"
" 150.000 Impervious length"
" 0.500 Impervious slope"
" 0.250 Pervious Manning 'n'"
" 75.000 Pervious SCS Curve No."
" 0.317 Pervious Runoff coefficient"
" 0.100 Pervious Ia/S coefficient"
" 8.467 Pervious Initial abstraction"
" 0.015 Impervious Manning 'n'"
" 98.000 Impervious SCS Curve No."
" 0.906 Impervious Runoff coefficient"
" 0.100 Impervious Ia/S coefficient"
" 0.518 Impervious Initial abstraction"

" 0.094 0.000 0.000 0.000 c.m/sec"
" Catchment 101 Pervious Impervious Total Area "
" Surface Area 5.287 0.053 5.340 hectare"
" Time of concentration 76.483 8.608 74.577 minutes"
" Time to Centroid 303.952 184.898 300.609 minutes"
" Rainfall depth 58.339 58.339 58.339 mm"
" Rainfall volume 3084.15 31.15 3115.30 c.m"
" Rainfall losses 39.853 5.464 39.509 mm"
" Runoff depth 18.486 52.875 18.830 mm"
" Runoff volume 977.30 28.24 1005.54 c.m"
" Runoff coefficient 0.317 0.906 0.323 "
" Maximum flow 0.093 0.012 0.094 c.m/sec"
" 40 HYDROGRAPH Add Runoff "
" 4 Add Runoff "
" 0.094 0.094 0.000 0.000"
" 40 HYDROGRAPH Copy to Outflow"
" 8 Copy to Outflow"
" 0.094 0.094 0.094 0.000"
" 40 HYDROGRAPH Combine 1"
" 6 Combine "
" 1 Node #"
" Hanna Drain"
" Maximum flow 0.094 c.m/sec"
" Hydrograph volume 1005.536 c.m"
" 0.094 0.094 0.094 0.094"
" 40 HYDROGRAPH Start ‐ New Tributary"
" 2 Start ‐ New Tributary"
" 0.094 0.000 0.094 0.094"
" 33 CATCHMENT 102"
" 1 Triangular SCS"
" 1 Equal length"
" 1 SCS method"
" 102 Existing Site to Existing Woodview Dr"
" 30.000 % Impervious"
" 0.120 Total Area"
" 50.000 Flow length"
" 0.500 Overland Slope"
" 0.084 Pervious Area"
" 50.000 Pervious length"
" 0.500 Pervious slope"
" 0.036 Impervious Area"
" 50.000 Impervious length"
" 0.500 Impervious slope"
" 0.250 Pervious Manning 'n'"
" 75.000 Pervious SCS Curve No."
" 0.317 Pervious Runoff coefficient"
" 0.100 Pervious Ia/S coefficient"
" 8.467 Pervious Initial abstraction"
" 0.015 Impervious Manning 'n'"
" 98.000 Impervious SCS Curve No."



" 0.902 Impervious Runoff coefficient"
" 0.100 Impervious Ia/S coefficient"
" 0.518 Impervious Initial abstraction"
" 0.010 0.000 0.094 0.094 c.m/sec"
" Catchment 102 Pervious Impervious Total Area "
" Surface Area 0.084 0.036 0.120 hectare"
" Time of concentration 39.563 4.453 20.264 minutes"
" Time to Centroid 252.212 178.182 211.520 minutes"
" Rainfall depth 58.339 58.339 58.339 mm"
" Rainfall volume 49.00 21.00 70.01 c.m"
" Rainfall losses 39.857 5.701 29.610 mm"
" Runoff depth 18.482 52.638 28.729 mm"
" Runoff volume 15.52 18.95 34.47 c.m"
" Runoff coefficient 0.317 0.902 0.492 "
" Maximum flow 0.002 0.009 0.010 c.m/sec"
" 40 HYDROGRAPH Add Runoff "
" 4 Add Runoff "
" 0.010 0.010 0.094 0.094"
" 40 HYDROGRAPH Copy to Outflow"
" 8 Copy to Outflow"
" 0.010 0.010 0.010 0.094"
" 40 HYDROGRAPH Combine 2"
" 6 Combine "
" 2 Node #"
" Woodview Dr"
" Maximum flow 0.010 c.m/sec"
" Hydrograph volume 34.475 c.m"
" 0.010 0.010 0.010 0.010"
" 40 HYDROGRAPH Confluence 2"
" 7 Confluence "
" 2 Node #"
" Woodview Dr"
" Maximum flow 0.010 c.m/sec"
" Hydrograph volume 34.475 c.m"
" 0.010 0.010 0.010 0.000"
" 40 HYDROGRAPH Copy to Outflow"
" 8 Copy to Outflow"
" 0.010 0.010 0.010 0.000"
" 40 HYDROGRAPH Combine 2"
" 6 Combine "
" 2 Node #"
" Total to Hanna Drain"
" Maximum flow 0.010 c.m/sec"
" Hydrograph volume 34.475 c.m"
" 0.010 0.010 0.010 0.010"
" 40 HYDROGRAPH Confluence 1"
" 7 Confluence "
" 1 Node #"
" Hanna Drain"
" Maximum flow 0.094 c.m/sec"

" Hydrograph volume 1005.536 c.m"
" 0.010 0.094 0.010 0.000"
" 40 HYDROGRAPH Copy to Outflow"
" 8 Copy to Outflow"
" 0.010 0.094 0.094 0.000"
" 40 HYDROGRAPH Combine 2"
" 6 Combine "
" 2 Node #"
" Total to Hanna Drain"
" Maximum flow 0.097 c.m/sec"
" Hydrograph volume 1040.010 c.m"
" 0.010 0.094 0.094 0.097"
" 38 START/RE‐START TOTALS 1"
" 3 Runoff Totals on EXIT"
" Total Catchment area 5.460 hectare"
" Total Impervious area 0.089 hectare"
" Total % impervious 1.637"
" 19 EXIT"



" MIDUSS Output ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐>"
" MIDUSS version Version 2.25 rev. 473"
" MIDUSS created February 7, 2010"
" 10 Units used: ie METRIC"
" Job folder: C:\Users\sswanton.KSALTD\Documents\"
" Job Folders\23‐183\MIDUSS\Jan 2025"
" Output filename: Existing 100 Year Run 1.out"
" Licensee name: Sandra Swanton"
" Company K. Smart Associates Limited"
" Date & Time last used: 2025‐01‐09 at 12:16:33 PM"
" 31 TIME PARAMETERS"
" 5.000 Time Step"
" 360.000 Max. Storm length"
" 1500.000 Max. Hydrograph"
" 32 STORM Chicago storm"
" 1 Chicago storm"
" 1717.700 Coefficient A"
" 12.472 Constant B"
" 0.764 Exponent C"
" 0.400 Fraction R"
" 360.000 Duration"
" 1.000 Time step multiplier"
" Maximum intensity 172.864 mm/hr"
" Total depth 111.888 mm"
" 6 100hyd Hydrograph extension used in this file"
" 33 CATCHMENT 101"
" 1 Triangular SCS"
" 1 Equal length"
" 1 SCS method"
" 101 Existing Site to Hanna Drain"
" 1.000 % Impervious"
" 5.340 Total Area"
" 150.000 Flow length"
" 0.500 Overland Slope"
" 5.287 Pervious Area"
" 150.000 Pervious length"
" 0.500 Pervious slope"
" 0.053 Impervious Area"
" 150.000 Impervious length"
" 0.500 Impervious slope"
" 0.250 Pervious Manning 'n'"
" 75.000 Pervious SCS Curve No."
" 0.508 Pervious Runoff coefficient"
" 0.100 Pervious Ia/S coefficient"
" 8.467 Pervious Initial abstraction"
" 0.015 Impervious Manning 'n'"
" 98.000 Impervious SCS Curve No."
" 0.945 Impervious Runoff coefficient"
" 0.100 Impervious Ia/S coefficient"
" 0.518 Impervious Initial abstraction"

" 0.425 0.000 0.000 0.000 c.m/sec"
" Catchment 101 Pervious Impervious Total Area "
" Surface Area 5.287 0.053 5.340 hectare"
" Time of concentration 51.077 7.132 50.266 minutes"
" Time to Centroid 260.836 179.901 259.344 minutes"
" Rainfall depth 111.888 111.888 111.888 mm"
" Rainfall volume 5915.06 59.75 5974.81 c.m"
" Rainfall losses 55.031 6.162 54.542 mm"
" Runoff depth 56.857 105.726 57.346 mm"
" Runoff volume 3005.80 56.46 3062.26 c.m"
" Runoff coefficient 0.508 0.945 0.513 "
" Maximum flow 0.422 0.022 0.425 c.m/sec"
" 40 HYDROGRAPH Add Runoff "
" 4 Add Runoff "
" 0.425 0.425 0.000 0.000"
" 40 HYDROGRAPH Copy to Outflow"
" 8 Copy to Outflow"
" 0.425 0.425 0.425 0.000"
" 40 HYDROGRAPH Combine 1"
" 6 Combine "
" 1 Node #"
" Hanna Drain"
" Maximum flow 0.425 c.m/sec"
" Hydrograph volume 3062.256 c.m"
" 0.425 0.425 0.425 0.425"
" 40 HYDROGRAPH Start ‐ New Tributary"
" 2 Start ‐ New Tributary"
" 0.425 0.000 0.425 0.425"
" 33 CATCHMENT 102"
" 1 Triangular SCS"
" 1 Equal length"
" 1 SCS method"
" 102 Existing Site to Existing Woodview Dr"
" 30.000 % Impervious"
" 0.120 Total Area"
" 50.000 Flow length"
" 0.500 Overland Slope"
" 0.084 Pervious Area"
" 50.000 Pervious length"
" 0.500 Pervious slope"
" 0.036 Impervious Area"
" 50.000 Impervious length"
" 0.500 Impervious slope"
" 0.250 Pervious Manning 'n'"
" 75.000 Pervious SCS Curve No."
" 0.508 Pervious Runoff coefficient"
" 0.100 Pervious Ia/S coefficient"
" 8.467 Pervious Initial abstraction"
" 0.015 Impervious Manning 'n'"
" 98.000 Impervious SCS Curve No."



" 0.935 Impervious Runoff coefficient"
" 0.100 Impervious Ia/S coefficient"
" 0.518 Impervious Initial abstraction"
" 0.019 0.000 0.425 0.425 c.m/sec"
" Catchment 102 Pervious Impervious Total Area "
" Surface Area 0.084 0.036 0.120 hectare"
" Time of concentration 26.421 3.689 16.400 minutes"
" Time to Centroid 226.650 174.702 203.748 minutes"
" Rainfall depth 111.888 111.888 111.888 mm"
" Rainfall volume 93.99 40.28 134.27 c.m"
" Rainfall losses 55.051 7.323 40.732 mm"
" Runoff depth 56.837 104.565 71.155 mm"
" Runoff volume 47.74 37.64 85.39 c.m"
" Runoff coefficient 0.508 0.935 0.636 "
" Maximum flow 0.011 0.016 0.019 c.m/sec"
" 40 HYDROGRAPH Add Runoff "
" 4 Add Runoff "
" 0.019 0.019 0.425 0.425"
" 40 HYDROGRAPH Copy to Outflow"
" 8 Copy to Outflow"
" 0.019 0.019 0.019 0.425"
" 40 HYDROGRAPH Combine 2"
" 6 Combine "
" 2 Node #"
" Woodview Dr"
" Maximum flow 0.019 c.m/sec"
" Hydrograph volume 85.387 c.m"
" 0.019 0.019 0.019 0.019"
" 40 HYDROGRAPH Confluence 2"
" 7 Confluence "
" 2 Node #"
" Woodview Dr"
" Maximum flow 0.019 c.m/sec"
" Hydrograph volume 85.387 c.m"
" 0.019 0.019 0.019 0.000"
" 40 HYDROGRAPH Copy to Outflow"
" 8 Copy to Outflow"
" 0.019 0.019 0.019 0.000"
" 40 HYDROGRAPH Combine 2"
" 6 Combine "
" 2 Node #"
" Total to Hanna Drain"
" Maximum flow 0.019 c.m/sec"
" Hydrograph volume 85.387 c.m"
" 0.019 0.019 0.019 0.019"
" 40 HYDROGRAPH Confluence 1"
" 7 Confluence "
" 1 Node #"
" Hanna Drain"
" Maximum flow 0.425 c.m/sec"

" Hydrograph volume 3062.255 c.m"
" 0.019 0.425 0.019 0.000"
" 40 HYDROGRAPH Copy to Outflow"
" 8 Copy to Outflow"
" 0.019 0.425 0.425 0.000"
" 40 HYDROGRAPH Combine 2"
" 6 Combine "
" 2 Node #"
" Total to Hanna Drain"
" Maximum flow 0.434 c.m/sec"
" Hydrograph volume 3147.643 c.m"
" 0.019 0.425 0.425 0.434"
" 38 START/RE‐START TOTALS 1"
" 3 Runoff Totals on EXIT"
" Total Catchment area 5.460 hectare"
" Total Impervious area 0.089 hectare"
" Total % impervious 1.637"
" 19 EXIT"



" MIDUSS Output ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐>"
" MIDUSS version Version 2.25 rev. 473"
" MIDUSS created February 7, 2010"
" 10 Units used: ie METRIC"
" Job folder: C:\Users\sswanton.KSALTD\Documents\"
" Job Folders\23‐183\MIDUSS\Jan 2025"
" Output filename: Proposed 25mm Rain Run 4.out"
" Licensee name: Sandra Swanton"
" Company K. Smart Associates Limited"
" Date & Time last used: 2025‐01‐09 at 3:55:18 PM"
" 31 TIME PARAMETERS"
" 5.000 Time Step"
" 240.000 Max. Storm length"
" 1500.000 Max. Hydrograph"
" 32 STORM Huff distribution"
" 2 Huff distribution"
" 25.000 Rainfall depth"
" 240.000 Duration"
" 2.000 Huff quartile"
" Maximum intensity 14.375 mm/hr"
" Total depth 25.000 mm"
" 8 00025hyd Hydrograph extension used in this file"
" 33 CATCHMENT 201"
" 1 Triangular SCS"
" 1 Equal length"
" 1 SCS method"
" 201 Proposed Site to SWM Pond"
" 60.000 % Impervious"
" 4.530 Total Area"
" 150.000 Flow length"
" 0.500 Overland Slope"
" 1.812 Pervious Area"
" 150.000 Pervious length"
" 0.500 Pervious slope"
" 2.718 Impervious Area"
" 150.000 Impervious length"
" 0.500 Impervious slope"
" 0.250 Pervious Manning 'n'"
" 75.000 Pervious SCS Curve No."
" 0.108 Pervious Runoff coefficient"
" 0.100 Pervious Ia/S coefficient"
" 8.467 Pervious Initial abstraction"
" 0.015 Impervious Manning 'n'"
" 98.000 Impervious SCS Curve No."
" 0.807 Impervious Runoff coefficient"
" 0.100 Impervious Ia/S coefficient"
" 0.518 Impervious Initial abstraction"
" 0.097 0.000 0.000 0.000 c.m/sec"
" Catchment 201 Pervious Impervious Total Area "
" Surface Area 1.812 2.718 4.530 hectare"

" Time of concentration 219.638 20.362 36.684 minutes"
" Time to Centroid 351.333 128.837 147.061 minutes"
" Rainfall depth 25.000 25.000 25.000 mm"
" Rainfall volume 453.00 679.50 1132.50 c.m"
" Rainfall losses 22.299 4.816 11.809 mm"
" Runoff depth 2.701 20.184 13.191 mm"
" Runoff volume 48.94 548.60 597.54 c.m"
" Runoff coefficient 0.108 0.807 0.528 "
" Maximum flow 0.003 0.097 0.097 c.m/sec"
" 40 HYDROGRAPH Add Runoff "
" 4 Add Runoff "
" 0.097 0.097 0.000 0.000"
" 54 POND DESIGN"
" 0.097 Current peak flow c.m/sec"
" 0.438 Target outflow c.m/sec"
" 597.5 Hydrograph volume c.m"
" 27. Number of stages"
" 0.000 Minimum water level metre"
" 3.000 Maximum water level metre"
" 0.000 Starting water level metre"
" 0 Keep Design Data: 1 = True; 0 = False"
" Level Discharge Volume"
" 363.100 0.000 0.000"
" 363.150 0.00400 42.931"
" 363.200 0.00690 87.738"
" 363.250 0.00890 134.444"
" 363.300 0.01050 183.075"
" 363.350 0.01190 233.656"
" 363.400 0.01310 286.212"
" 363.450 0.01430 340.769"
" 363.500 0.01530 397.350"
" 363.550 0.01630 455.981"
" 363.600 0.01730 516.688"
" 363.650 0.01810 579.494"
" 363.700 0.01900 644.425"
" 363.750 0.01980 711.506"
" 363.800 0.02060 780.763"
" 363.850 0.02130 852.219"
" 363.900 0.05770 925.900"
" 363.950 0.08450 1001.831"
" 364.000 0.1031 1080.037"
" 364.050 0.1184 1160.544"
" 364.100 0.1316 1243.375"
" 364.150 0.1435 1328.556"
" 364.200 0.1544 1416.113"
" 364.250 0.1646 1506.069"
" 364.300 0.1741 1598.450"
" 364.350 0.2857 1693.281"
" 364.400 0.4820 1790.588"
" Peak outflow 0.016 c.m/sec"



" Maximum level 363.512 metre"
" Maximum storage 411.665 c.m"
" Centroidal lag 7.978 hours"
" 0.097 0.097 0.016 0.000 c.m/sec"
" 40 HYDROGRAPH Combine 1"
" 6 Combine "
" 1 Node #"
" Hanna Drain"
" Maximum flow 0.016 c.m/sec"
" Hydrograph volume 595.876 c.m"
" 0.097 0.097 0.016 0.016"
" 40 HYDROGRAPH Start ‐ New Tributary"
" 2 Start ‐ New Tributary"
" 0.097 0.000 0.016 0.016"
" 33 CATCHMENT 202"
" 1 Triangular SCS"
" 1 Equal length"
" 1 SCS method"
" 202 Proposed Site Overland to Hanna Drain"
" 0.000 % Impervious"
" 0.810 Total Area"
" 150.000 Flow length"
" 1.000 Overland Slope"
" 0.810 Pervious Area"
" 150.000 Pervious length"
" 1.000 Pervious slope"
" 0.000 Impervious Area"
" 150.000 Impervious length"
" 1.000 Impervious slope"
" 0.250 Pervious Manning 'n'"
" 75.000 Pervious SCS Curve No."
" 0.108 Pervious Runoff coefficient"
" 0.100 Pervious Ia/S coefficient"
" 8.467 Pervious Initial abstraction"
" 0.015 Impervious Manning 'n'"
" 98.000 Impervious SCS Curve No."
" 0.000 Impervious Runoff coefficient"
" 0.100 Impervious Ia/S coefficient"
" 0.518 Impervious Initial abstraction"
" 0.002 0.000 0.016 0.016 c.m/sec"
" Catchment 202 Pervious Impervious Total Area "
" Surface Area 0.810 0.000 0.810 hectare"
" Time of concentration 178.401 16.539 178.400 minutes"
" Time to Centroid 311.829 125.296 311.827 minutes"
" Rainfall depth 25.000 25.000 25.000 mm"
" Rainfall volume 202.50 0.00 202.50 c.m"
" Rainfall losses 22.299 4.836 22.299 mm"
" Runoff depth 2.701 20.164 2.701 mm"
" Runoff volume 21.88 0.00 21.88 c.m"
" Runoff coefficient 0.108 0.000 0.108 "

" Maximum flow 0.002 0.000 0.002 c.m/sec"
" 40 HYDROGRAPH Add Runoff "
" 4 Add Runoff "
" 0.002 0.002 0.016 0.016"
" 40 HYDROGRAPH Copy to Outflow"
" 8 Copy to Outflow"
" 0.002 0.002 0.002 0.016"
" 40 HYDROGRAPH Combine 1"
" 6 Combine "
" 1 Node #"
" Hanna Drain"
" Maximum flow 0.017 c.m/sec"
" Hydrograph volume 617.755 c.m"
" 0.002 0.002 0.002 0.017"
" 40 HYDROGRAPH Start ‐ New Tributary"
" 2 Start ‐ New Tributary"
" 0.002 0.000 0.002 0.017"
" 33 CATCHMENT 203"
" 1 Triangular SCS"
" 1 Equal length"
" 1 SCS method"
" 203 Proposed Site to Woodview Drive"
" 40.000 % Impervious"
" 0.120 Total Area"
" 50.000 Flow length"
" 0.500 Overland Slope"
" 0.072 Pervious Area"
" 50.000 Pervious length"
" 0.500 Pervious slope"
" 0.048 Impervious Area"
" 50.000 Impervious length"
" 0.500 Impervious slope"
" 0.250 Pervious Manning 'n'"
" 75.000 Pervious SCS Curve No."
" 0.108 Pervious Runoff coefficient"
" 0.100 Pervious Ia/S coefficient"
" 8.467 Pervious Initial abstraction"
" 0.015 Impervious Manning 'n'"
" 98.000 Impervious SCS Curve No."
" 0.805 Impervious Runoff coefficient"
" 0.100 Impervious Ia/S coefficient"
" 0.518 Impervious Initial abstraction"
" 0.002 0.000 0.002 0.017 c.m/sec"
" Catchment 203 Pervious Impervious Total Area "
" Surface Area 0.072 0.048 0.120 hectare"
" Time of concentration 113.615 10.533 27.800 minutes"
" Time to Centroid 249.763 119.683 141.473 minutes"
" Rainfall depth 25.000 25.000 25.000 mm"
" Rainfall volume 18.00 12.00 30.00 c.m"
" Rainfall losses 22.299 4.865 15.325 mm"



" Runoff depth 2.701 20.135 9.675 mm"
" Runoff volume 1.94 9.66 11.61 c.m"
" Runoff coefficient 0.108 0.805 0.387 "
" Maximum flow 0.000 0.002 0.002 c.m/sec"
" 40 HYDROGRAPH Add Runoff "
" 4 Add Runoff "
" 0.002 0.002 0.002 0.017"
" 40 HYDROGRAPH Copy to Outflow"
" 8 Copy to Outflow"
" 0.002 0.002 0.002 0.017"
" 40 HYDROGRAPH Combine 2"
" 6 Combine "
" 2 Node #"
" Woodview Dr"
" Maximum flow 0.002 c.m/sec"
" Hydrograph volume 11.610 c.m"
" 0.002 0.002 0.002 0.002"
" 40 HYDROGRAPH Confluence 2"
" 7 Confluence "
" 2 Node #"
" Woodview Dr"
" Maximum flow 0.002 c.m/sec"
" Hydrograph volume 11.610 c.m"
" 0.002 0.002 0.002 0.000"
" 40 HYDROGRAPH Copy to Outflow"
" 8 Copy to Outflow"
" 0.002 0.002 0.002 0.000"
" 40 HYDROGRAPH Combine 3"
" 6 Combine "
" 3 Node #"
" Total To Hanna Drain"
" Maximum flow 0.002 c.m/sec"
" Hydrograph volume 11.610 c.m"
" 0.002 0.002 0.002 0.002"
" 40 HYDROGRAPH Confluence 1"
" 7 Confluence "
" 1 Node #"
" Hanna Drain"
" Maximum flow 0.017 c.m/sec"
" Hydrograph volume 617.755 c.m"
" 0.002 0.017 0.002 0.000"
" 40 HYDROGRAPH Copy to Outflow"
" 8 Copy to Outflow"
" 0.002 0.017 0.017 0.000"
" 40 HYDROGRAPH Combine 3"
" 6 Combine "
" 3 Node #"
" Total To Hanna Drain"
" Maximum flow 0.017 c.m/sec"
" Hydrograph volume 629.364 c.m"

" 0.002 0.017 0.017 0.017"
" 38 START/RE‐START TOTALS 1"
" 3 Runoff Totals on EXIT"
" Total Catchment area 5.460 hectare"
" Total Impervious area 2.766 hectare"
" Total % impervious 50.659"
" 19 EXIT"



" MIDUSS Output ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐>"
" MIDUSS version Version 2.25 rev. 473"
" MIDUSS created February 7, 2010"
" 10 Units used: ie METRIC"
" Job folder: C:\Users\sswanton.KSALTD\Documents\"
" Job Folders\23‐183\MIDUSS\Jan 2025"
" Output filename: Proposed 5 Year Run 4.out"
" Licensee name: Sandra Swanton"
" Company K. Smart Associates Limited"
" Date & Time last used: 2025‐01‐09 at 3:53:23 PM"
" 31 TIME PARAMETERS"
" 5.000 Time Step"
" 360.000 Max. Storm length"
" 1500.000 Max. Hydrograph"
" 32 STORM Chicago storm"
" 1 Chicago storm"
" 860.463 Coefficient A"
" 7.382 Constant B"
" 0.759 Exponent C"
" 0.400 Fraction R"
" 360.000 Duration"
" 1.000 Time step multiplier"
" Maximum intensity 111.149 mm/hr"
" Total depth 58.339 mm"
" 6 005hyd Hydrograph extension used in this file"
" 33 CATCHMENT 201"
" 1 Triangular SCS"
" 1 Equal length"
" 1 SCS method"
" 201 Proposed Site to SWM Pond"
" 60.000 % Impervious"
" 4.530 Total Area"
" 150.000 Flow length"
" 0.500 Overland Slope"
" 1.812 Pervious Area"
" 150.000 Pervious length"
" 0.500 Pervious slope"
" 2.718 Impervious Area"
" 150.000 Impervious length"
" 0.500 Impervious slope"
" 0.250 Pervious Manning 'n'"
" 75.000 Pervious SCS Curve No."
" 0.317 Pervious Runoff coefficient"
" 0.100 Pervious Ia/S coefficient"
" 8.467 Pervious Initial abstraction"
" 0.015 Impervious Manning 'n'"
" 98.000 Impervious SCS Curve No."
" 0.906 Impervious Runoff coefficient"
" 0.100 Impervious Ia/S coefficient"
" 0.518 Impervious Initial abstraction"

" 0.634 0.000 0.000 0.000 c.m/sec"
" Catchment 201 Pervious Impervious Total Area "
" Surface Area 1.812 2.718 4.530 hectare"
" Time of concentration 76.483 8.608 21.438 minutes"
" Time to Centroid 303.952 184.898 207.402 minutes"
" Rainfall depth 58.339 58.339 58.339 mm"
" Rainfall volume 1057.10 1585.65 2642.76 c.m"
" Rainfall losses 39.853 5.464 19.219 mm"
" Runoff depth 18.486 52.875 39.120 mm"
" Runoff volume 334.97 1437.15 1772.13 c.m"
" Runoff coefficient 0.317 0.906 0.671 "
" Maximum flow 0.032 0.629 0.634 c.m/sec"
" 40 HYDROGRAPH Add Runoff "
" 4 Add Runoff "
" 0.634 0.634 0.000 0.000"
" 54 POND DESIGN"
" 0.634 Current peak flow c.m/sec"
" 0.438 Target outflow c.m/sec"
" 1772.1 Hydrograph volume c.m"
" 27. Number of stages"
" 0.000 Minimum water level metre"
" 3.000 Maximum water level metre"
" 0.000 Starting water level metre"
" 0 Keep Design Data: 1 = True; 0 = False"
" Level Discharge Volume"
" 363.100 0.000 0.000"
" 363.150 0.00400 42.931"
" 363.200 0.00690 87.738"
" 363.250 0.00890 134.444"
" 363.300 0.01050 183.075"
" 363.350 0.01190 233.656"
" 363.400 0.01310 286.212"
" 363.450 0.01430 340.769"
" 363.500 0.01530 397.350"
" 363.550 0.01630 455.981"
" 363.600 0.01730 516.688"
" 363.650 0.01810 579.494"
" 363.700 0.01900 644.425"
" 363.750 0.01980 711.506"
" 363.800 0.02060 780.763"
" 363.850 0.02130 852.219"
" 363.900 0.05770 925.900"
" 363.950 0.08450 1001.831"
" 364.000 0.1031 1080.037"
" 364.050 0.1184 1160.544"
" 364.100 0.1316 1243.375"
" 364.150 0.1435 1328.556"
" 364.200 0.1544 1416.113"
" 364.250 0.1646 1506.069"
" 364.300 0.1741 1598.450"



" 364.350 0.2857 1693.281"
" 364.400 0.4820 1790.588"
" Peak outflow 0.081 c.m/sec"
" Maximum level 363.944 metre"
" Maximum storage 993.100 c.m"
" Centroidal lag 9.584 hours"
" 0.634 0.634 0.081 0.000 c.m/sec"
" 40 HYDROGRAPH Combine 1"
" 6 Combine "
" 1 Node #"
" Hanna Drain"
" Maximum flow 0.081 c.m/sec"
" Hydrograph volume 1735.590 c.m"
" 0.634 0.634 0.081 0.081"
" 40 HYDROGRAPH Start ‐ New Tributary"
" 2 Start ‐ New Tributary"
" 0.634 0.000 0.081 0.081"
" 33 CATCHMENT 202"
" 1 Triangular SCS"
" 1 Equal length"
" 1 SCS method"
" 202 Proposed Site Overland to Hanna Drain"
" 0.000 % Impervious"
" 0.810 Total Area"
" 150.000 Flow length"
" 1.000 Overland Slope"
" 0.810 Pervious Area"
" 150.000 Pervious length"
" 1.000 Pervious slope"
" 0.000 Impervious Area"
" 150.000 Impervious length"
" 1.000 Impervious slope"
" 0.250 Pervious Manning 'n'"
" 75.000 Pervious SCS Curve No."
" 0.317 Pervious Runoff coefficient"
" 0.100 Pervious Ia/S coefficient"
" 8.467 Pervious Initial abstraction"
" 0.015 Impervious Manning 'n'"
" 98.000 Impervious SCS Curve No."
" 0.000 Impervious Runoff coefficient"
" 0.100 Impervious Ia/S coefficient"
" 0.518 Impervious Initial abstraction"
" 0.017 0.000 0.081 0.081 c.m/sec"
" Catchment 202 Pervious Impervious Total Area "
" Surface Area 0.810 0.000 0.810 hectare"
" Time of concentration 62.124 6.992 62.124 minutes"
" Time to Centroid 283.827 182.396 283.827 minutes"
" Rainfall depth 58.339 58.339 58.339 mm"
" Rainfall volume 472.55 0.00 472.55 c.m"
" Rainfall losses 39.853 5.643 39.853 mm"

" Runoff depth 18.486 52.696 18.486 mm"
" Runoff volume 149.73 0.00 149.73 c.m"
" Runoff coefficient 0.317 0.000 0.317 "
" Maximum flow 0.017 0.000 0.017 c.m/sec"
" 40 HYDROGRAPH Add Runoff "
" 4 Add Runoff "
" 0.017 0.017 0.081 0.081"
" 40 HYDROGRAPH Copy to Outflow"
" 8 Copy to Outflow"
" 0.017 0.017 0.017 0.081"
" 40 HYDROGRAPH Combine 1"
" 6 Combine "
" 1 Node #"
" Hanna Drain"
" Maximum flow 0.096 c.m/sec"
" Hydrograph volume 1885.322 c.m"
" 0.017 0.017 0.017 0.096"
" 40 HYDROGRAPH Start ‐ New Tributary"
" 2 Start ‐ New Tributary"
" 0.017 0.000 0.017 0.096"
" 33 CATCHMENT 203"
" 1 Triangular SCS"
" 1 Equal length"
" 1 SCS method"
" 203 Proposed Site to Woodview Drive"
" 40.000 % Impervious"
" 0.120 Total Area"
" 50.000 Flow length"
" 0.500 Overland Slope"
" 0.072 Pervious Area"
" 50.000 Pervious length"
" 0.500 Pervious slope"
" 0.048 Impervious Area"
" 50.000 Impervious length"
" 0.500 Impervious slope"
" 0.250 Pervious Manning 'n'"
" 75.000 Pervious SCS Curve No."
" 0.317 Pervious Runoff coefficient"
" 0.100 Pervious Ia/S coefficient"
" 8.467 Pervious Initial abstraction"
" 0.015 Impervious Manning 'n'"
" 98.000 Impervious SCS Curve No."
" 0.902 Impervious Runoff coefficient"
" 0.100 Impervious Ia/S coefficient"
" 0.518 Impervious Initial abstraction"
" 0.013 0.000 0.017 0.096 c.m/sec"
" Catchment 203 Pervious Impervious Total Area "
" Surface Area 0.072 0.048 0.120 hectare"
" Time of concentration 39.563 4.453 16.565 minutes"
" Time to Centroid 252.212 178.182 203.721 minutes"



" Rainfall depth 58.339 58.339 58.339 mm"
" Rainfall volume 42.00 28.00 70.01 c.m"
" Rainfall losses 39.857 5.701 26.195 mm"
" Runoff depth 18.482 52.638 32.144 mm"
" Runoff volume 13.31 25.27 38.57 c.m"
" Runoff coefficient 0.317 0.902 0.551 "
" Maximum flow 0.002 0.013 0.013 c.m/sec"
" 40 HYDROGRAPH Add Runoff "
" 4 Add Runoff "
" 0.013 0.013 0.017 0.096"
" 40 HYDROGRAPH Copy to Outflow"
" 8 Copy to Outflow"
" 0.013 0.013 0.013 0.096"
" 40 HYDROGRAPH Combine 2"
" 6 Combine "
" 2 Node #"
" Woodview Dr"
" Maximum flow 0.013 c.m/sec"
" Hydrograph volume 38.573 c.m"
" 0.013 0.013 0.013 0.013"
" 40 HYDROGRAPH Confluence 2"
" 7 Confluence "
" 2 Node #"
" Woodview Dr"
" Maximum flow 0.013 c.m/sec"
" Hydrograph volume 38.573 c.m"
" 0.013 0.013 0.013 0.000"
" 40 HYDROGRAPH Copy to Outflow"
" 8 Copy to Outflow"
" 0.013 0.013 0.013 0.000"
" 40 HYDROGRAPH Combine 3"
" 6 Combine "
" 3 Node #"
" Total To Hanna Drain"
" Maximum flow 0.013 c.m/sec"
" Hydrograph volume 38.573 c.m"
" 0.013 0.013 0.013 0.013"
" 40 HYDROGRAPH Confluence 1"
" 7 Confluence "
" 1 Node #"
" Hanna Drain"
" Maximum flow 0.096 c.m/sec"
" Hydrograph volume 1885.322 c.m"
" 0.013 0.096 0.013 0.000"
" 40 HYDROGRAPH Copy to Outflow"
" 8 Copy to Outflow"
" 0.013 0.096 0.096 0.000"
" 40 HYDROGRAPH Combine 3"
" 6 Combine "
" 3 Node #"

" Total To Hanna Drain"
" Maximum flow 0.098 c.m/sec"
" Hydrograph volume 1923.896 c.m"
" 0.013 0.096 0.096 0.098"
" 38 START/RE‐START TOTALS 1"
" 3 Runoff Totals on EXIT"
" Total Catchment area 5.460 hectare"
" Total Impervious area 2.766 hectare"
" Total % impervious 50.659"
" 19 EXIT"



" MIDUSS Output ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐>"
" MIDUSS version Version 2.25 rev. 473"
" MIDUSS created February 7, 2010"
" 10 Units used: ie METRIC"
" Job folder: C:\Users\sswanton.KSALTD\Documents\"
" Job Folders\23‐183\MIDUSS\Jan 2025"
" Output filename: Proposed 100 Year Run 4.out"
" Licensee name: Sandra Swanton"
" Company K. Smart Associates Limited"
" Date & Time last used: 2025‐01‐09 at 3:49:27 PM"
" 31 TIME PARAMETERS"
" 5.000 Time Step"
" 360.000 Max. Storm length"
" 1500.000 Max. Hydrograph"
" 32 STORM Chicago storm"
" 1 Chicago storm"
" 1717.698 Coefficient A"
" 12.472 Constant B"
" 0.764 Exponent C"
" 0.400 Fraction R"
" 360.000 Duration"
" 1.000 Time step multiplier"
" Maximum intensity 172.863 mm/hr"
" Total depth 111.888 mm"
" 6 100hyd Hydrograph extension used in this file"
" 33 CATCHMENT 201"
" 1 Triangular SCS"
" 1 Equal length"
" 1 SCS method"
" 201 Proposed Site to SWM Pond"
" 60.000 % Impervious"
" 4.530 Total Area"
" 150.000 Flow length"
" 0.500 Overland Slope"
" 1.812 Pervious Area"
" 150.000 Pervious length"
" 0.500 Pervious slope"
" 2.718 Impervious Area"
" 150.000 Impervious length"
" 0.500 Impervious slope"
" 0.250 Pervious Manning 'n'"
" 75.000 Pervious SCS Curve No."
" 0.508 Pervious Runoff coefficient"
" 0.100 Pervious Ia/S coefficient"
" 8.467 Pervious Initial abstraction"
" 0.015 Impervious Manning 'n'"
" 98.000 Impervious SCS Curve No."
" 0.945 Impervious Runoff coefficient"
" 0.100 Impervious Ia/S coefficient"
" 0.518 Impervious Initial abstraction"

" 1.160 0.000 0.000 0.000 c.m/sec"
" Catchment 201 Pervious Impervious Total Area "
" Surface Area 1.812 2.718 4.530 hectare"
" Time of concentration 51.077 7.132 18.729 minutes"
" Time to Centroid 260.836 179.901 201.260 minutes"
" Rainfall depth 111.888 111.888 111.888 mm"
" Rainfall volume 2027.41 3041.11 5068.52 c.m"
" Rainfall losses 55.031 6.162 25.710 mm"
" Runoff depth 56.857 105.726 86.178 mm"
" Runoff volume 1030.25 2873.62 3903.87 c.m"
" Runoff coefficient 0.508 0.945 0.770 "
" Maximum flow 0.145 1.123 1.160 c.m/sec"
" 40 HYDROGRAPH Add Runoff "
" 4 Add Runoff "
" 1.160 1.160 0.000 0.000"
" 54 POND DESIGN"
" 1.160 Current peak flow c.m/sec"
" 0.438 Target outflow c.m/sec"
" 3903.9 Hydrograph volume c.m"
" 27. Number of stages"
" 0.000 Minimum water level metre"
" 3.000 Maximum water level metre"
" 0.000 Starting water level metre"
" 0 Keep Design Data: 1 = True; 0 = False"
" Level Discharge Volume"
" 363.100 0.000 0.000"
" 363.150 0.00400 42.931"
" 363.200 0.00690 87.738"
" 363.250 0.00890 134.444"
" 363.300 0.01050 183.075"
" 363.350 0.01190 233.656"
" 363.400 0.01310 286.212"
" 363.450 0.01430 340.769"
" 363.500 0.01530 397.350"
" 363.550 0.01630 455.981"
" 363.600 0.01730 516.688"
" 363.650 0.01810 579.494"
" 363.700 0.01900 644.425"
" 363.750 0.01980 711.506"
" 363.800 0.02060 780.763"
" 363.850 0.02130 852.219"
" 363.900 0.05770 925.900"
" 363.950 0.08450 1001.831"
" 364.000 0.1031 1080.037"
" 364.050 0.1184 1160.544"
" 364.100 0.1316 1243.375"
" 364.150 0.1435 1328.556"
" 364.200 0.1544 1416.113"
" 364.250 0.1646 1506.069"
" 364.300 0.1741 1598.450"



" 364.350 0.2857 1693.281"
" 364.400 0.4820 1790.588"
" Peak outflow 0.338 c.m/sec"
" Maximum level 364.364 metre"
" Maximum storage 1719.831 c.m"
" Centroidal lag 6.971 hours"
" 1.160 1.160 0.338 0.000 c.m/sec"
" 40 HYDROGRAPH Combine 1"
" 6 Combine "
" 1 Node #"
" Hanna Drain"
" Maximum flow 0.338 c.m/sec"
" Hydrograph volume 3854.986 c.m"
" 1.160 1.160 0.338 0.338"
" 40 HYDROGRAPH Start ‐ New Tributary"
" 2 Start ‐ New Tributary"
" 1.160 0.000 0.338 0.338"
" 33 CATCHMENT 202"
" 1 Triangular SCS"
" 1 Equal length"
" 1 SCS method"
" 202 Proposed Site Overland to Hanna Drain"
" 0.000 % Impervious"
" 0.810 Total Area"
" 150.000 Flow length"
" 1.000 Overland Slope"
" 0.810 Pervious Area"
" 150.000 Pervious length"
" 1.000 Pervious slope"
" 0.000 Impervious Area"
" 150.000 Impervious length"
" 1.000 Impervious slope"
" 0.250 Pervious Manning 'n'"
" 75.000 Pervious SCS Curve No."
" 0.508 Pervious Runoff coefficient"
" 0.100 Pervious Ia/S coefficient"
" 8.467 Pervious Initial abstraction"
" 0.015 Impervious Manning 'n'"
" 98.000 Impervious SCS Curve No."
" 0.000 Impervious Runoff coefficient"
" 0.100 Impervious Ia/S coefficient"
" 0.518 Impervious Initial abstraction"
" 0.075 0.000 0.338 0.338 c.m/sec"
" Catchment 202 Pervious Impervious Total Area "
" Surface Area 0.810 0.000 0.810 hectare"
" Time of concentration 41.487 5.793 41.487 minutes"
" Time to Centroid 247.550 177.792 247.550 minutes"
" Rainfall depth 111.888 111.888 111.888 mm"
" Rainfall volume 906.29 0.00 906.29 c.m"
" Rainfall losses 55.042 6.069 55.042 mm"

" Runoff depth 56.845 105.819 56.845 mm"
" Runoff volume 460.45 0.00 460.45 c.m"
" Runoff coefficient 0.508 0.000 0.508 "
" Maximum flow 0.075 0.000 0.075 c.m/sec"
" 40 HYDROGRAPH Add Runoff "
" 4 Add Runoff "
" 0.075 0.075 0.338 0.338"
" 40 HYDROGRAPH Copy to Outflow"
" 8 Copy to Outflow"
" 0.075 0.075 0.075 0.338"
" 40 HYDROGRAPH Combine 1"
" 6 Combine "
" 1 Node #"
" Hanna Drain"
" Maximum flow 0.414 c.m/sec"
" Hydrograph volume 4315.433 c.m"
" 0.075 0.075 0.075 0.414"
" 40 HYDROGRAPH Start ‐ New Tributary"
" 2 Start ‐ New Tributary"
" 0.075 0.000 0.075 0.414"
" 33 CATCHMENT 203"
" 1 Triangular SCS"
" 1 Equal length"
" 1 SCS method"
" 203 Proposed Site to Woodview Drive"
" 40.000 % Impervious"
" 0.120 Total Area"
" 50.000 Flow length"
" 0.500 Overland Slope"
" 0.072 Pervious Area"
" 50.000 Pervious length"
" 0.500 Pervious slope"
" 0.048 Impervious Area"
" 50.000 Impervious length"
" 0.500 Impervious slope"
" 0.250 Pervious Manning 'n'"
" 75.000 Pervious SCS Curve No."
" 0.508 Pervious Runoff coefficient"
" 0.100 Pervious Ia/S coefficient"
" 8.467 Pervious Initial abstraction"
" 0.015 Impervious Manning 'n'"
" 98.000 Impervious SCS Curve No."
" 0.935 Impervious Runoff coefficient"
" 0.100 Impervious Ia/S coefficient"
" 0.518 Impervious Initial abstraction"
" 0.024 0.000 0.075 0.414 c.m/sec"
" Catchment 203 Pervious Impervious Total Area "
" Surface Area 0.072 0.048 0.120 hectare"
" Time of concentration 26.421 3.689 13.899 minutes"
" Time to Centroid 226.650 174.702 198.034 minutes"



" Rainfall depth 111.888 111.888 111.888 mm"
" Rainfall volume 80.56 53.71 134.27 c.m"
" Rainfall losses 55.051 7.323 35.960 mm"
" Runoff depth 56.837 104.565 75.928 mm"
" Runoff volume 40.92 50.19 91.11 c.m"
" Runoff coefficient 0.508 0.935 0.679 "
" Maximum flow 0.009 0.021 0.024 c.m/sec"
" 40 HYDROGRAPH Add Runoff "
" 4 Add Runoff "
" 0.024 0.024 0.075 0.414"
" 40 HYDROGRAPH Copy to Outflow"
" 8 Copy to Outflow"
" 0.024 0.024 0.024 0.414"
" 40 HYDROGRAPH Combine 2"
" 6 Combine "
" 2 Node #"
" Woodview Dr"
" Maximum flow 0.024 c.m/sec"
" Hydrograph volume 91.114 c.m"
" 0.024 0.024 0.024 0.024"
" 40 HYDROGRAPH Confluence 2"
" 7 Confluence "
" 2 Node #"
" Woodview Dr"
" Maximum flow 0.024 c.m/sec"
" Hydrograph volume 91.114 c.m"
" 0.024 0.024 0.024 0.000"
" 40 HYDROGRAPH Copy to Outflow"
" 8 Copy to Outflow"
" 0.024 0.024 0.024 0.000"
" 40 HYDROGRAPH Combine 3"
" 6 Combine "
" 3 Node #"
" Total To Hanna Drain"
" Maximum flow 0.024 c.m/sec"
" Hydrograph volume 91.114 c.m"
" 0.024 0.024 0.024 0.024"
" 40 HYDROGRAPH Confluence 1"
" 7 Confluence "
" 1 Node #"
" Hanna Drain"
" Maximum flow 0.414 c.m/sec"
" Hydrograph volume 4315.433 c.m"
" 0.024 0.414 0.024 0.000"
" 40 HYDROGRAPH Copy to Outflow"
" 8 Copy to Outflow"
" 0.024 0.414 0.414 0.000"
" 40 HYDROGRAPH Combine 3"
" 6 Combine "
" 3 Node #"

" Total To Hanna Drain"
" Maximum flow 0.424 c.m/sec"
" Hydrograph volume 4406.547 c.m"
" 0.024 0.414 0.414 0.424"
" 38 START/RE‐START TOTALS 1"
" 3 Runoff Totals on EXIT"
" Total Catchment area 5.460 hectare"
" Total Impervious area 2.766 hectare"
" Total % impervious 50.659"
" 19 EXIT"


