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1.0 INTRODUCTION 

1.1 Scope of Functional Servicing Report 

This report has been prepared in support of the Rezoning and Draft Plan of Subdivision 
Application for a proposed residential development located at 304 & 318 Spruce Street in 
Oakville.  
 
The Draft Plan of Subdivision for the subject lands was prepared by SGL Planning & Design Inc. 
dated February 9, 2023 and can be found in Appendix ‘A’. The Draft Plan of Subdivision consist 
of 1 Block (Block 1) and 7 Lots. Block 1 consists of a 5 m x 5 m daylight triangle at the 
northeast corner of the site. The 7 lots will all have a single family detached home. The 
topographic survey prepared by R-PE Surveying Ltd. can also be found in Appendix ‘A’. 
 
This report outlines how the subdivision can be serviced by the existing infrastructure for water, 
wastewater, and storm drainage. This report should be read in conjunction with the other plans 
and reports submitted in support of the planning approvals being sought for the project. For the 
purposes of this report, north is defined as running parallel to Reynolds Street. 

1.2 Reference Documents 

The following studies/reports/documents were reviewed in the preparation of this report. 
 

• Pre-Consultation Comments Report, Town of Oakville, July 19, 2023 
  

• Drawing 7.3 to 7.4 - “Stormwater Management Master Plan, Town of Oakville” 
 

• Development Engineering Procedures & Guidelines Manual, Town of Oakville, May 2023  
(Town’s Manual) 

 
• Stormwater Management Planning and Guidelines Manual, Ministry of Environment, 

March, 2003 (MOE Manual). 
 

• “Water and Wastewater Linear Design Manual”, Region of Halton October, 2019.   
(Region’s Manual) 

 

1.3 Site Location and Description 

As previously mentioned, the site is known municipally as 304 & 318 Spruce Street. The 0.412 
ha property is located on the southeast corner of Spruce Street and Reynolds Street. The east 
and south sides of the property abut existing low density residential uses. There is a single 
family dwelling at 318 Spruce Street and the Grace Lutheran Church of Oakville at 304 Spruce 
Street on the subject lands. East between the church and the residential dwelling is a large 
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parking lot with  mature trees between it and the property to the south. Two driveway accesses 
are provided to the parking lot, both from Spruce Street and there is a residential driveway to 
spruce street at the residential dwelling. The existing site is relatively flat with drainage 
generally from back to front, draining towards Spruce and Reynolds Street.  

1.4 Proposed Development 

The development block created by the Plan of Subdivision will be further divided into 7 
parcels/units and developed with 7 detached single family dwellings, complete with basements, 
three fronting Reynolds Street, and four fronting Spruce Street. Each dwelling will have its own 
driveway entrance, the sidewalks along Spruce and Reynolds Street will be maintained. A copy 
of the preliminary site plan is included in Appendix ‘A’ for reference.  

2.0 MUNICIPAL WATER AND WASTEWATER 

Municipal water and wastewater services for the subject site are to be designed in accordance 
with the Region of Halton water and Wastewater Linear Design Manual.   
 
Per the Halton Water & Wastewater Linear Design Manual, for detached residential dwellings, 
the equivalent population density is 55 persons per hectare.  Based on this density, the site 
would have an equivalent of 23 persons (55 persons/ha x 0.412 ha). 

2.1 Water 

There is an existing 300 mm diameter watermain along Spruce Street and an existing 150 mm 
diameter watermain along Reynolds Street. Both watermains are relatively new, being 
constructed in 1982. The existing church is connected to the Reynolds Street watermain while 
the residential dwelling is connected to the Spruce Street watermain. See the engineering record 
drawings in Appendix ‘B’ for further detail. 
 
The three proposed residential dwellings fronting to Reynolds Street (Lots 1-3) will be serviced 
by the 150 mm diameter along Reynolds Street, while the four proposed residential dwellings 
fronting Spruce Street (Lots 4-7) will be serviced by the 300 mm diameter watermain along 
Spruce Street. A 9.6 m long section of the 150 mm diameter watermain on Spruce Street will be 
lowered between Lots 1 and 2 to allow sanitary servicing to these lots. See the Servicing Plan 
(S1), and the Sections and Details Plan (D1) for details.  
 
Using the development area and Region of Halton design criteria, the expected domestic water 
usage for each watermain is estimated and summarized below (see Appendix ‘C’ for supporting 
calculations).  The fire flow is estimated for demand purposes only using the Fire Underwriter’s 
Survey methodology and should be confirmed at the building permit stage. 
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Table 1: Estimated Water Demands Reynolds Street (L/min) 

Average Daily Demand 0.5 
Minimum Hourly Demand 0.5 
Maximum Hourly Demand 1.9 
Maximum Daily Demand 1.1 
Estimated Fire Demand (FUS 1999) 5000 
Maximum Daily Plus Fire Demand 5001.1 

 

Table 2: Estimated Water Demands Spruce Street (L/min) 

Average Daily Demand 0.5 
Minimum Hourly Demand 0.5 
Maximum Hourly Demand 2.0 
Maximum Daily Demand 1.1 
Estimated Fire Demand (FUS 1999) 5000 
Maximum Daily Plus Fire Demand 5001.1 

 
Fire hydrants exist at the northeast corner of Spruce and Reynolds as well as adjacent to the 
site on the north side of Spruce Street at 321 Spruce Street. Flow testing will be undertaken at 
the earliest possible date to confirm the system can provide adequate fire flow to meet the 
above demands.  
 
The locations of the nearby hydrants on Spruce Street provide adequate coverage for the 
proposed development and are within 90 m of all principal entrances.  
 
Each dwelling will have typical 25 mm individual service connections. The existing water 
connections to Spruce and Reynolds Street will be disconnected. Refer to the Servicing Plan, S1 
in Appendix ‘D’ for details.  

2.2 Wastewater 

There are existing 200 mm diameter sanitary sewers along Spruce Street and Reynolds Street. 
The sanitary on Reynolds Street originates at a manhole approximately 22 m north of the 
southern property line and flows south along Reynolds Street, this main is approximately 2 m 
deep along the development’s frontage. The connectivity of the sewer along Reynolds Street is 
not clear on the Region’s operating maps. The sanitary sewer on Spruce Street flows west to the 
Trafalgar Road trunk sewer. This sewer is approximately 2 m deep along the development’s 
frontage.  Records show that the existing church and residential dwelling are connected to the 
existing sewer along Spruce Street.  
 
The two southernmost residential dwellings fronting Reynolds Street (Lots 1 and 2) will be 
serviced by the 200 mm diameter sanitary sewer on Reynolds Street, while the remaining five 
residential dwellings (lots 3-7) will be serviced by the 200 mm diameter sanitary sewer along 
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Spruce Street.  The sewage flows were calculated for the development and the results for each 
sanitary main are as summarized below. Further detail can be found in Appendix ‘C’. 

Table 3: Estimated Wastewater Flow to Reynolds Street (L/s) 

Average Residential Daily Dry Weather Flow 0.07 
Modified Harmon Residential Peaking Factor 4.37 
Infiltration Allowance (0.26L/s-ha) 0.12 
Peak Daily Flow 0.43 

 

Table 4: Estimated Wastewater Flow to Spruce Street (L/s) 

Average Residential Daily Dry Weather Flow 0.07 
Modified Harmon Residential Peaking Factor 4.37 
Infiltration Allowance (0.26L/s-ha) 0.12 
Peak Daily Flow 0.43 

 
Each residential dwelling will have typical 125mm individual service connections. The existing 
sanitary services to the buildings will be disconnected. 
 
The Spruce Street and Reynolds Street sanitary sewers are tributary to the Trafalgar 
Road/Rebecca Street Trunk sewers. An analysis of the downstream sewer system can be 
provided once the Region’s Infoworks model is available.   

3.0 STORM DRAINAGE AND STORMWATER MANAGEMENT 

3.1 Existing Storm Drainage 

3.1.1 Minor System 

There is an existing 675 mm diameter storm sewer running along Spruce Street adjacent to the 
subject site. This sewer flows west to Reynolds Street. From the intersection of Reynolds and 
Spruce Street there is an existing 750 mm diameter storm sewer flowing south along Reynolds. 
The sewer system is tributary to the Sixteen Mile Creek.  
 
Based on a review of Oakville’s Stormwater Master Plan (Drawing 7.3 and 7.4 – see Appendix ‘B’ 
for further detail), the storm sewers on Reynolds Street and Spruce Street in the vicinity of the 
site is identified as below ½ surcharging depth and above the obvert during the 5-year event and 
above ½ surcharging depth and below the rim elevation during the 100-year storm in the 
existing condition.  
 



 

5 
 

The topographic survey indicates the majority of the site drains to the Spruce Street and 
Reynolds Street sewers, with a small portion of the lands flowing south to the adjacent property. 

3.1.2 Major System 

Based on a review of Oakville’s Stormwater Master Plan (Drawing 7.7 – See Appendix ‘B’ for 
further detail), the flow is contained within the Right-of-Way during the 100-year storm in the 
existing condition.  
 
A review of the existing major overland flow along streets adjacent to the subject lands using 
lidar data indicates that overland flow travels south along Reynolds Street and east along 
Spruce street within the municipal rights-of-way.  

3.2 Proposed Storm Drainage 

3.2.1 Minor and Major System 

The Town’s Stormwater Management Master Plan sets out evaluation criteria and hierarchy for 
conveyance capacity improvements (major systems) within the Town’s network. Figure 8.2.1 
from the Master Plan provides a flow chart for making those evaluations. As the major system 
is contained within the municipal ROW no conveyance capacity improvements are required.  
 
The front yards and driveways will sheet flow from the buildings to Spruce Street and Reynolds 
Street. The roof areas will splash to grade and be directed to the property line swales which lead 
to rear lot catchbasins. The rear lot catchbasins between properties which front to Spruce will 
have catchbasin leads to the 675 mm diameter storm sewer on Spruce Street, while the 
remaining catchbasin will have catchbasin leads to the 750 mm diameter storm sewer on 
Reynolds Street.  
 
Every dwelling will feature 150 mm diameter storm service connections to the adjacent storm 
sewers. Each dwelling will have a sump pump to protect the basement in the event the storm 
sewer surcharges.  

3.3 Stormwater Management  

The Town of Oakville requirements for stormwater management are as follows: 

1. Stormwater Quantity Control (Peak Flow Control) 

The minimum control is to maintain post-development peak runoff rates to pre-
development levels for all events up to and including the 100-year storm.  
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2. Stormwater Runoff Volume Reduction (Water Balance) 

As per the draft Oakville Development Engineering Procedures and Guidelines (May 
2023), sites are to be designed such that the runoff from a 25 mm event shall be 
retained on site.  

3. Stormwater Quality Control 

i) Construction Phase (Erosion and Sediment Control) 

ii) Post Construction: Achieve Enhanced Level 1 Protection, as per the Ministry 
of Environment’s Stormwater Management Planning and Design Manual 
(March 2003).  

3.3.1 Stormwater Quantity Control (Peak Flow Control) 

The required quantity control for the site is to limit the peak post-development flows to the 5-
year pre-development rate for all storms up to the 100-year event. To control post-development 
flows to the 5-year pre-development level, three 600 mm dia. oversized sewers are proposed 
from each of the rear lot catchbasins to property line manholes. The manholes will be fitted with 
a 75 mm dia. orifice plate on the upstream side of the manhole.  
 
To estimate the pre- and post-development flows, HydroCAD was used to model the system. 
The existing impervious and pervious areas were estimated using the topographic survey and 
resulted in a weighted SCS curve number of 88. The proposed imperviousness was estimated 
for the uncontrolled area, and the area tributary to each catchbasin. See Table 5 below for a 
summary of the imperviousness of each drainage area and corresponding weighted SCS curved 
number.  

Table 5: Catchment Imperviousness and SCS Curve Number 

Catchment 
Pervious 
Area (m2) 

Impervious 
Area (m2) 

Weighted SCS 
Curve Number  

Existing Condition 2395 1721 88 
Uncontrolled Area 607 507 88 
Catchbasin (Lot 1) 487 552 90 
Catchbasin (Lot 5) 589 337 86 
Catchbasin (Lot 6) 644 393 87 

 
The 75 mm dia. orifice plates were modeled with a discharge coefficient of 0.64 and invert 
elevation’s matching those on the servicing plan. The length and slope of each oversized storm 
sewer and catchbasin top of grate modeled match those on the servicing plan. The grading plan 
was used to estimate surface storage and spill elevations. See Appendix ‘E’ for the HydroCAD 
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model output. See Table 6 below for a summary of the total pre- and post-development 
stormwater flows.  

Table 6: Total Stormwater Flows 

Return Pre-Dev 
Total 
(L/s) 

Post-Dev 
Uncontrolled 

(L/s) 

Post-Dev 
Controlled 

(L/s) 

Post-Dev 
Total 
(L/s) 

Storage 
Required 

 (m3) 

Storage 
Provided 

(m3) 
5-yr 75 20 29 49 12.3 49.3 

10-yr 96 26 36 62 16.4 49.3 
25-yr 125 34 43 75 24.1 49.3 
50-yr 146 39 48 87 29.9 49.3 

100-yr 166 45 53 98 36.5 49.3 
 
The three 75 mm dia. orifice plates are sufficient in reducing post-development flows to less 
than pre-development rates for all storms. The orifice plates are able to restrict the post-
development 5-year, 10-year, and 25-year storms to the 5-year pre-development flow rate. The 
50-year and 100-year post development flows are greater than the 5-year pre-development rate 
as 75 mm is the smallest acceptable orifice size for practical reasons and in keeping with to the 
Town’s Development Engineering Procedures & Guidelines Manual. See Table 7 below for a 
comparison of pre-post development flows for the 5- to 100-year storm events. 

Table 7: Pre- to Post-Development Flow Comparison 

Return Pre-Dev 
Total (L/s) 

Post-Dev 
Total (L/s) 

Pre-Post  
Percent Change 

Comparison to 
5-Year Pre-Dev 

5-yr 75 49 -35% -35% 
10-yr 96 62 -35% -17% 
25-yr 125 75 -40% 0% 
50-yr 146 87 -40% 16% 

100-yr 166 98 -40% 31% 
 
As illustrated in Table 7, the post development flows are well below the pre-development flow 
rates for all storm systems up to the 100-year, and the 5- to 25-year post-development flow 
rates are at or below the 5-year pre-development flow rate.  

3.3.2 Stormwater Runoff Volume Reduction (Water Balance) 

As per the Town’s Development Manual, it is recommended that 25 mm of water is retained 
across the site. This would result in 102.9 m3 of retention volume. Given the tenure of the 
development, space limitation, and desired tree preservation, the opportunity to incorporate 
meaningful LID measures is limited. Due to the size of the rear yard and desired tree protection, 
no formal volume reduction by means of infiltration is proposed. We would note that that the 
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grading design, specifically swale slopes are generally flat and enhance infiltration. 
Incorporating French drains along and in key locations of the swales would provide further 
mitigation.  

3.3.3 Stormwater Quality Control 

Stormwater quality controls will need to be implemented during the construction phase as well 
as post-construction. 
 
i) Construction Phase (Erosion and Sediment Control)  
 
The primary source of sediment laden runoff will be as a result of vehicle mud tracking. In 
addition to on-site controls, off-site controls in the vicinity of the site will be required to mitigate 
sediment transport.  Prior to any construction activity, all sediment and erosion control 
measures shall be implemented.  These measures include sediment control fence, mud mat at 
construction entrance, catch basin sediment control and routine ‘housekeeping’ such as 
sweeping and flushing of the surrounding roads. 
 
All controls shall be inspected on a regular basis and after rainfall events that generate runoff.  
Of particular importance are the controls placed at catch basins.  If not maintained, the 
tendency for these to become obstructed is high and hence there is a potential for localized 
pooling and/or drainage issues. 
 
ii) Post Construction 
 
Approximately 92% of the site’s drainage will be from the roof of the buildings, and the front and 
rear yards, all of which can be considered clean and will not require treatment. No measures are 
proposed for the driveways. All drainage from the roofs will be directed through grassed swales 
in the front and rear yards, which will provide filtration prior to discharge into the rear lot 
catchbasin and municipal sewer. No further quality control measures are proposed.  

4.0 GRADING 

The grading of the subdivision must take into account the boundary conditions that exist along 
all sides of the property such that existing drainage patterns are maintained, as well as any 
efforts related to tree protection. The grading to the north is controlled by the existing curb and 
sidewalk on Spruce Street, while the grading to the west is controlled by the existing curb and 
sidewalk on Reynolds Street. The west and south sides of the site must match into the existing 
elevations along the adjoining properties. In addition, the south side of the site provides some 
further constraints due to several trees along the property line that are to be protected. In 
general, the grades within the tree protection zone remain unaffected, however there are a few 
localized area’s where minor grading is proposed to construct the drainage swales to the rear 
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yard catchbasin. This grading is to be done by hand, under the direct supervision of an arborist. 
Refer to the Grading Plan (G1) in Appendix ‘D’ for further information.  

It is proposed that the lots follow a split drainage approach. The highpoint between the lots will 
be set towards the front of the houses such that rainwater leaders can be directed to the rear lot 
catchbasins and stormwater controls, limiting the amount of uncontrolled discharge.  

5.0 CONCLUSION 

Adequate municipal infrastructure exists within the abutting road allowances to support the 
proposed Draft Plan of Subdivision and Rezoning Amendments being sought. The information 
in this report provides the framework from which detailed engineering designs can evolve as the 
development progresses through the planning approval and subdivision registration process. 

Through the use of rear lot catchbasins, oversized storm sewers, and orifice plates, the 
development proposal results in decreased flows from the subject lands for all storms up to the 
100-year event. No formal stormwater quality controls are proposed. 

Implementation of the servicing and grading designs presented in this report will provide the 
expected level of service for low density infill residential developments. No adverse impact to 
the abutting properties is expected. 

PREPARED BY TRAFALGAR ENGINEERING LTD. 

Malcolm Wallace, EIT 
Intermediate Designer 

Paul Cifoni, P.Eng. 
Consulting Engineer 
Principal 
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APPENDIX ‘B’ 
 

Engineering Record Drawings 
 

Town of Oakville Stormwater Management Master Plan, Drawings 7.3 - 7.4, 7.7 
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Project: Spruce Rose Inc. Project No.: 1819
Desc: Draft Plan of Subdivision Prepared By: MW

Checked By: PC

Land Use / Occupancy Type
Site Area

(ha)

Population 
Density 

(pers/ha)

Eq. 
Population 

(cap.)

Per Cap. 
Demand (L/cap. 

Day)
Average Daily 

Demand (L/min) Min. Hour Peak Hour Max. Daily

Min. Hour 
Demand 
(L/min)

Max. Hour 
Demand 
(L/min)

Max. Daily 
Demand (L/min)

0.07 55 4 191 0.5 1.00 4.00 2.25 0.5 1.9 1.1
0.0

TOTAL 0.07 4 0.5 0.5 1.9 1.1

Fire Flow Average Daily Demand: 0.5 (L/min)
Using Fire Underwriters Survey Methodology: Minimum Hourly Demand: 0.5 (L/min)

Maximum Hourly Demand: 1.9 (L/min)
1. An estimate of the fire flow is given by the formula Maximum Daily Demand: 1.1 (L/min)

Where: Max. Daily Plus Fire: 5001.1 (L/min)
F = The required fire flow in litres per minute
C = Coefficient related to the type of construction
A = The total floor area in square metres (including all storeys but excluding basements at least 50% below grade)

Type of Construction: Coefficient:  1.00 Total Floor Area: 383 (m2) Area Note:

F = 4000 (L/min) Adequately Protected Vertical Openings: No

2. Adjust the value in No. 1 for occupancy surcharge/reduction

Occupancy Contents: Factor:  0%

F = 4000 (L/min)

3. Adjust the value in No. 2 for sprinkler 4. Adjust the value in No. 2 for exposure
Separation (m) Charge

NFPA 13 Sprinkler: No Reduction: 20% North 2.5 25%
Standard Water Supply: Yes Reduction: 10% East 10 15%
Fully Supervised: No Reduction: 10% South 2.5 25%

West 30 5%
Total Reduction: 40% Total Charge: 70%

Sprinkler Reduction: 1600 (L/min) Exposure Charge: 2800 (L/min)

5. Estimated Fire Flow is value in No. 2 less Sprinkler Reduction  plus Exposure Charge , rounded to the nearest 1000

F = 5000 (L/min)

P:\1819 Spruce Street Oakville\01-Calculations\[2023-04-28 Water and Sanitary Demands.xlsx]PR SAN VER 2.1

Ordinary For adequately protected vertical openings 
consider only the area of the largest floor 
plus 25% of each of the two immediately 
adjoining floors.

Combustible

TRAFALGAR ENGINEERING LTD.

ESTIMATED PROPOSED WATER DEMAND

Occupancy Data Peaking Factors Demand Flow

Single Family Residential 

𝐹𝐹 = 220𝐶𝐶 𝐴𝐴



Project: Spruce Rose Inc. Project No.: 1819
Desc: Draft Plan of Subdivision Prepared By: MW

Checked By: PC

Land Use / Occupancy Type
Site Area

(ha)

Population 
Density 

(pers/ha)

Eq. 
Population 

(cap.)

Per Cap. 
Demand (L/cap. 

Day)
Average Daily 

Demand (L/min) Min. Hour Peak Hour Max. Daily

Min. Hour 
Demand 
(L/min)

Max. Hour 
Demand 
(L/min)

Max. Daily 
Demand 
(L/min)

0.07 55 4 191 1 1.00 4.00 2.25 1 2 1
0

TOTAL 0.07 4 1 1 2 1

Fire Flow Average Daily Demand: 0.5 (L/min)
Using Fire Underwriters Survey Methodology: Minimum Hourly Demand: 0.5 (L/min)

Maximum Hourly Demand: 2 (L/min)
1. An estimate of the fire flow is given by the formula Maximum Daily Demand: 1.1 (L/min)

Where: Max. Daily Plus Fire: 5001.1 (L/min)
F = The required fire flow in litres per minute
C = Coefficient related to the type of construction
A = The total floor area in square metres (including all storeys but excluding basements at least 50% below grade)

Type of Construction: Coefficient:  1.00 Total Floor Area: 400 (m2) Area Note:

F = 4000 (L/min) Adequately Protected Vertical Openings: No

2. Adjust the value in No. 1 for occupancy surcharge/reduction

Occupancy Contents: Factor:  0%

F = 4000 (L/min)

3. Adjust the value in No. 2 for sprinkler 4. Adjust the value in No. 2 for exposure
Separation (m) Charge

NFPA 13 Sprinkler: Yes Reduction: 20% North 30 5%
Standard Water Supply: Yes Reduction: 10% East 2.5 25%
Fully Supervised: Yes Reduction: 10% South 30 5%

West 2.5 25%
Total Reduction: 40% Total Charge: 60%

Sprinkler Reduction: 1600 (L/min) Exposure Charge: 2400 (L/min)

5. Estimated Fire Flow is value in No. 2 less Sprinkler Reduction  plus Exposure Charge , rounded to the nearest 1000

F = 5000 (L/min)

P:\1819 Spruce Street Oakville\01-Calculations\[2023-04-28 Water and Sanitary Demands.xlsx]PR SAN VER 2.1

TRAFALGAR ENGINEERING LTD.

ESTIMATED PROPOSED WATER DEMAND

Occupancy Data Peaking Factors Demand Flow

Single Family Residential 

Ordinary For adequately protected vertical openings 
consider only the area of the largest floor 
plus 25% of each of the two immediately 
adjoining floors.

Combustible

𝐹𝐹 = 220𝐶𝐶 𝐴𝐴



Project: Spruce Rose Inc. Project No.: 1819
Desc: Draft Plan of Subdivision Prepared By: MW

Checked By: PC

Land Use / Occupancy Type
Site Area 

(ha)

Population 
Density 

(pers/ha)

Eq. 
Population 

(cap.)

Per Cap. 
Demand 

(L/cap. Day)
0.41 55.0 23 275 0.07

TOTAL 0.41 23 0.07

Land Use / Occupancy Type
Site Area 

(ha)

Population 
Density 

(pers/ha)

Eq. 
Population 

(cap.)

Unit Sewage 
Flow 

(L/Ha. Day)
0 24750 0.0

TOTAL 0.00 0 0.00

Residential Peaking Factor: 4.37
ICI Peaking Factor: 4.50
Include ICI Peaking? No
Tributary Area: 0.41 (ha)
Infiltration Allowance: 0.286 (L/s ha)
Foundation Drain Allowance: 0.00 (L/s ha)

Residential + Infilitration Avg Flow: 0.19 (L/s)
ICI Average Flow: 0.00 (L/s)
Groundwater Discharge: (L/s)
Total Average Flow: 0.19 (L/s)

Residential Peak + Infiltration Flow: 0.43 (L/s)
ICI Peak Flow: 0.00 (L/s)
Groundwater Discharge: (L/s)
Total Peak Flow: 0.43 (L/s)

TRAFALGAR ENGINEERING LTD.

ESTIMATED PROPOSED SANITARY FLOW

Residential
Average Daily Dry 

Weather Flow 
(L/s)

Single Family Residential

Industrial / Commercial / Institutional
Average Daily Dry 

Weather Flow 
(L/s)
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BELL CANADA

DATE
NAME

OAKVILLE HYDRO**

DATE
NAME

COGECO CABLE

DATE
NAME

CANADA POST

DATE
NAME

ENBRIDGE GAS*

DATE
NAME

*GAS LINES ARE SHOWN FOR LOCATION PURPOSES ONLY. GAS WILL BE
SUPPLIED ON END USER REQUIREMENTS.

**OAKVILLE HYDRO UTILITY ASSET LOCATIONS SHOWN ON THIS
DRAWING ARE BASED ON DESIGN DRAWINGS AND ARE SUBJECT TO
CHANGE DURING CONSTRUCTION.  OAKVILLE HYDRO RESERVES THE
RIGHT TO APPROVE OR DENY TREES IN THE VICINITY OF
TRANSFORMERS OR ANY OTHER ASSETS.  NO UTILITY PEDESTAL,
MAILBOX, TREE AND/OR OTHER ASSETS ALLOWED TO BE INSTALLED ON
TOP OF TRENCH.
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APPENDIX ‘E’ 
 

HydroCAD Model Output 



1S

Controlled Area - Lots
 1-2-3

3S

PRE

4S

Uncontrolled Area

5S

Controlled Area - Lots
 4-5

6S

Controlled Area - Lots
 6-7

2P

CBMH 4-5

7P

CBMH 1-2-3

8P

CBMH 6-7

9L

Total Outflows

Routing Diagram for 1819 Orifice
Prepared by Trafalgar Engineering,  Printed 2024-02-29

HydroCAD® 10.20-2f  s/n 13129  © 2022 HydroCAD Software Solutions LLC

Subcat Reach Pond Link

1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering

Page 2HydroCAD® 10.20-2f  s/n 13129  © 2022 HydroCAD Software Solutions LLC

Project Notes

Copied 6 events from ON Oakville 24hr storm

1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering

Page 3HydroCAD® 10.20-2f  s/n 13129  © 2022 HydroCAD Software Solutions LLC

Rainfall Events Listing (selected events)

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(mm)

AMC

1 5-Year ON Oakville 24hr 5-Year Default 24.00 1 60 2
2 10-Year ON Oakville 24hr 10-Year Default 24.00 1 70 2
3 25-Year ON Oakville 24hr 25-Year Default 24.00 1 82 2
4 50-Year ON Oakville 24hr 50-Year Default 24.00 1 89 2
5 100-Year ON Oakville 24hr 100-Year Default 24.00 1 97 2

1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering

Page 4HydroCAD® 10.20-2f  s/n 13129  © 2022 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(sq-meters)

CN Description
(subcatchment-numbers)

4,693.0 80 >75% Grass cover, Good, HSG D  (1S, 3S, 4S, 5S, 6S)
2,580.0 98 Paved parking, HSG A  (1S, 3S, 5S)

393.0 98 Paved parking, HSG D  (6S)
507.0 98 Water Surface, HSG A  (4S)

8,173.0 88 TOTAL AREA

1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering

Page 5HydroCAD® 10.20-2f  s/n 13129  © 2022 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area
(sq-meters)

Soil
Group

Subcatchment
Numbers

3,087.0 HSG A 1S, 3S, 4S, 5S
0.0 HSG B
0.0 HSG C

5,086.0 HSG D 1S, 3S, 4S, 5S, 6S
0.0 Other

8,173.0 TOTAL AREA

1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering

Page 6HydroCAD® 10.20-2f  s/n 13129  © 2022 HydroCAD Software Solutions LLC

Ground Covers (all nodes)

HSG-A
(sq-meters)

HSG-B
(sq-meters)

HSG-C
(sq-meters)

HSG-D
(sq-meters)

Other
(sq-meters)

Total
(sq-meters)

Ground
Cover

S
N

0.0 0.0 0.0 4,693.0 0.0 4,693.0 >75% Grass 
cover, Good

2,580.0 0.0 0.0 393.0 0.0 2,973.0 Paved parking
507.0 0.0 0.0 0.0 0.0 507.0 Water Surface

3,087.0 0.0 0.0 5,086.0 0.0 8,173.0 TOTAL AREA



ON Oakville 24hr 5-Year  Rainfall=60 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering

Page 7HydroCAD® 10.20-2f  s/n 13129  © 2022 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1,039.0 m²   53.13% Impervious   Runoff Depth>35 mmSubcatchment 1S: Controlled Area - 
   Tc=20.6 min   CN=90   Runoff=0.014 m³/s  36.1 m³

Runoff Area=4,116.0 m²   41.81% Impervious   Runoff Depth>31 mmSubcatchment 3S: PRE
   Tc=10.0 min   CN=88   Runoff=0.075 m³/s  128.4 m³

Runoff Area=1,114.0 m²   45.51% Impervious   Runoff Depth>31 mmSubcatchment 4S: Uncontrolled Area
   Tc=10.0 min   CN=88   Runoff=0.020 m³/s  34.7 m³

Runoff Area=867.0 m²   35.41% Impervious   Runoff Depth>28 mmSubcatchment 5S: Controlled Area - Lots 
   Tc=16.0 min   CN=86   Runoff=0.011 m³/s  24.1 m³

Runoff Area=1,037.0 m²   37.90% Impervious   Runoff Depth>29 mmSubcatchment 6S: Controlled Area - 
   Tc=16.0 min   CN=87   Runoff=0.014 m³/s  30.5 m³

Peak Elev=95.297 m  Storage=2.9 m³   Inflow=0.011 m³/s  24.1 m³Pond 2P: CBMH 4-5
   Outflow=0.008 m³/s  24.1 m³

Peak Elev=95.580 m  Storage=4.1 m³   Inflow=0.014 m³/s  36.1 m³Pond 7P: CBMH 1-2-3
   Outflow=0.011 m³/s  36.1 m³

Peak Elev=95.156 m  Storage=4.4 m³   Inflow=0.014 m³/s  30.5 m³Pond 8P: CBMH 6-7
   Outflow=0.010 m³/s  30.5 m³

  above 10.0000 m³/s   Inflow=0.029 m³/s  90.7 m³Link 9L: Total Outflows
   Primary=0.000 m³/s  0.0 m³   Secondary=0.029 m³/s  90.7 m³

Total Runoff Area = 8,173.0 m²   Runoff Volume = 253.9 m³   Average Runoff Depth = 31 mm
57.42% Pervious = 4,693.0 m²     42.58% Impervious = 3,480.0 m²

ON Oakville 24hr 5-Year  Rainfall=60 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering

Page 8HydroCAD® 10.20-2f  s/n 13129  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Controlled Area - Lots 1-2-3

Runoff = 0.014 m³/s @ 8.28 hrs,  Volume= 36.1 m³,  Depth> 35 mm
     Routed to Pond 7P : CBMH 1-2-3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
ON Oakville 24hr 5-Year  Rainfall=60 mm

Area (m²) CN Description
552.0 98 Paved parking, HSG A
487.0 80 >75% Grass cover, Good, HSG D

1,039.0 90 Weighted Average
487.0 46.87% Pervious Area
552.0 53.13% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
20.6 Direct Entry, 

Subcatchment 1S: Controlled Area - Lots 1-2-3

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

ON Oakville 24hr 5-Year
Rainfall=60 mm

Runoff Area=1,039.0 m²
Runoff Volume=36.1 m³

Runoff Depth>35 mm
Tc=20.6 min

CN=90

0.014 m³/s

ON Oakville 24hr 5-Year  Rainfall=60 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Summary for Subcatchment 3S: PRE

Runoff = 0.075 m³/s @ 8.14 hrs,  Volume= 128.4 m³,  Depth> 31 mm

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
ON Oakville 24hr 5-Year  Rainfall=60 mm

Area (m²) CN Description
1,721.0 98 Paved parking, HSG A
2,395.0 80 >75% Grass cover, Good, HSG D
4,116.0 88 Weighted Average
2,395.0 58.19% Pervious Area
1,721.0 41.81% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
10.0 Direct Entry, 

Subcatchment 3S: PRE

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

ON Oakville 24hr 5-Year
Rainfall=60 mm

Runoff Area=4,116.0 m²
Runoff Volume=128.4 m³

Runoff Depth>31 mm
Tc=10.0 min

CN=88

0.075 m³/s

ON Oakville 24hr 5-Year  Rainfall=60 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Summary for Subcatchment 4S: Uncontrolled Area

Runoff = 0.020 m³/s @ 8.14 hrs,  Volume= 34.7 m³,  Depth> 31 mm

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
ON Oakville 24hr 5-Year  Rainfall=60 mm

Area (m²) CN Description
507.0 98 Water Surface, HSG A
607.0 80 >75% Grass cover, Good, HSG D

1,114.0 88 Weighted Average
607.0 54.49% Pervious Area
507.0 45.51% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
10.0 Direct Entry, 

Subcatchment 4S: Uncontrolled Area

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.022
0.021

0.02
0.019
0.018
0.017
0.016
0.015
0.014
0.013
0.012
0.011

0.01
0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.002
0.001

0

ON Oakville 24hr 5-Year
Rainfall=60 mm

Runoff Area=1,114.0 m²
Runoff Volume=34.7 m³

Runoff Depth>31 mm
Tc=10.0 min

CN=88

0.020 m³/s

ON Oakville 24hr 5-Year  Rainfall=60 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Summary for Subcatchment 5S: Controlled Area - Lots 4-5

Runoff = 0.011 m³/s @ 8.22 hrs,  Volume= 24.1 m³,  Depth> 28 mm
     Routed to Pond 2P : CBMH 4-5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
ON Oakville 24hr 5-Year  Rainfall=60 mm

Area (m²) CN Description
307.0 98 Paved parking, HSG A
560.0 80 >75% Grass cover, Good, HSG D
867.0 86 Weighted Average
560.0 64.59% Pervious Area
307.0 35.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
16.0 Direct Entry, 

Subcatchment 5S: Controlled Area - Lots 4-5

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.012
0.011
0.011

0.01
0.01

0.009
0.009
0.008
0.008
0.007
0.007
0.006
0.006
0.005
0.005
0.004
0.004
0.003
0.003
0.002
0.002
0.001
0.001
0.000

0

ON Oakville 24hr 5-Year
Rainfall=60 mm

Runoff Area=867.0 m²
Runoff Volume=24.1 m³

Runoff Depth>28 mm
Tc=16.0 min

CN=86

0.011 m³/s

ON Oakville 24hr 5-Year  Rainfall=60 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering

Page 12HydroCAD® 10.20-2f  s/n 13129  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 6S: Controlled Area - Lots 6-7

Runoff = 0.014 m³/s @ 8.22 hrs,  Volume= 30.5 m³,  Depth> 29 mm
     Routed to Pond 8P : CBMH 6-7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
ON Oakville 24hr 5-Year  Rainfall=60 mm

Area (m²) CN Description
393.0 98 Paved parking, HSG D
644.0 80 >75% Grass cover, Good, HSG D

1,037.0 87 Weighted Average
644.0 62.10% Pervious Area
393.0 37.90% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
16.0 Direct Entry, 

Subcatchment 6S: Controlled Area - Lots 6-7

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

ON Oakville 24hr 5-Year
Rainfall=60 mm

Runoff Area=1,037.0 m²
Runoff Volume=30.5 m³

Runoff Depth>29 mm
Tc=16.0 min

CN=87

0.014 m³/s



ON Oakville 24hr 5-Year  Rainfall=60 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Summary for Pond 2P: CBMH 4-5

Inflow Area = 867.0 m², 35.41% Impervious,  Inflow Depth > 28 mm    for  5-Year event
Inflow = 0.011 m³/s @ 8.22 hrs,  Volume= 24.1 m³
Outflow = 0.008 m³/s @ 8.32 hrs,  Volume= 24.1 m³,  Atten= 23%,  Lag= 6.0 min
Primary = 0.008 m³/s @ 8.32 hrs,  Volume= 24.1 m³
     Routed to Link 9L : Total Outflows

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 95.297 m @ 8.32 hrs   Storage= 2.9 m³

Plug-Flow detention time= 4.9 min calculated for 24.0 m³ (100% of inflow)
Center-of-Mass det. time= 4.2 min ( 584.5 - 580.3 )

Volume Invert Avail.Storage Storage Description
#1 94.810 m 19.5 m³ Custom Stage Data Listed below

Elevation Cum.Store
(meters) (cubic-meters)

94.810 0.0
97.110 13.5
97.260 19.5

Device Routing     Invert Outlet Devices
#1 Primary 94.810 m 75 mm Vert. Orifice/Grate    C= 0.640   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.008 m³/s @ 8.32 hrs  HW=95.290 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.008 m³/s @ 1.89 m/s)

ON Oakville 24hr 5-Year  Rainfall=60 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Pond 2P: CBMH 4-5

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.012
0.011
0.011

0.01
0.01

0.009
0.009
0.008
0.008
0.007
0.007
0.006
0.006
0.005
0.005
0.004
0.004
0.003
0.003
0.002
0.002
0.001
0.001
0.000

0

Inflow Area=867.0 m²
Peak Elev=95.297 m

Storage=2.9 m³

0.011 m³/s

0.008 m³/s

ON Oakville 24hr 5-Year  Rainfall=60 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Summary for Pond 7P: CBMH 1-2-3

Inflow Area = 1,039.0 m², 53.13% Impervious,  Inflow Depth > 35 mm    for  5-Year event
Inflow = 0.014 m³/s @ 8.28 hrs,  Volume= 36.1 m³
Outflow = 0.011 m³/s @ 8.39 hrs,  Volume= 36.1 m³,  Atten= 21%,  Lag= 6.9 min
Primary = 0.011 m³/s @ 8.39 hrs,  Volume= 36.1 m³
     Routed to Link 9L : Total Outflows

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 95.580 m @ 8.39 hrs   Storage= 4.1 m³

Plug-Flow detention time= 4.6 min calculated for 35.9 m³ (100% of inflow)
Center-of-Mass det. time= 4.1 min ( 577.2 - 573.2 )

Volume Invert Avail.Storage Storage Description
#1 94.740 m 15.1 m³ Custom Stage Data Listed below

Elevation Cum.Store
(meters) (cubic-meters)

94.740 0.0
96.970 11.0
97.260 15.1

Device Routing     Invert Outlet Devices
#1 Primary 94.740 m 75 mm Vert. Orifice/Grate    C= 0.640   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.011 m³/s @ 8.39 hrs  HW=95.575 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.011 m³/s @ 2.53 m/s)

ON Oakville 24hr 5-Year  Rainfall=60 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Pond 7P: CBMH 1-2-3

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Inflow Area=1,039.0 m²
Peak Elev=95.580 m

Storage=4.1 m³

0.014 m³/s

0.011 m³/s

ON Oakville 24hr 5-Year  Rainfall=60 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Summary for Pond 8P: CBMH 6-7

Inflow Area = 1,037.0 m², 37.90% Impervious,  Inflow Depth > 29 mm    for  5-Year event
Inflow = 0.014 m³/s @ 8.22 hrs,  Volume= 30.5 m³
Outflow = 0.010 m³/s @ 8.34 hrs,  Volume= 30.5 m³,  Atten= 29%,  Lag= 7.1 min
Primary = 0.010 m³/s @ 8.34 hrs,  Volume= 30.5 m³
     Routed to Link 9L : Total Outflows

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 95.156 m @ 8.34 hrs   Storage= 4.4 m³

Plug-Flow detention time= 6.1 min calculated for 30.5 m³ (100% of inflow)
Center-of-Mass det. time= 5.2 min ( 582.8 - 577.6 )

Volume Invert Avail.Storage Storage Description
#1 94.500 m 14.7 m³ Custom Stage Data Listed below

Elevation Cum.Store
(meters) (cubic-meters)

94.500 0.0
96.520 13.5
96.670 14.7

Device Routing     Invert Outlet Devices
#1 Primary 94.500 m 75 mm Vert. Orifice/Grate    C= 0.640   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.010 m³/s @ 8.34 hrs  HW=95.152 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.010 m³/s @ 2.22 m/s)

ON Oakville 24hr 5-Year  Rainfall=60 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Pond 8P: CBMH 6-7

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Inflow Area=1,037.0 m²
Peak Elev=95.156 m

Storage=4.4 m³

0.014 m³/s

0.010 m³/s



ON Oakville 24hr 5-Year  Rainfall=60 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Summary for Link 9L: Total Outflows

Inflow Area = 2,943.0 m², 42.54% Impervious,  Inflow Depth > 31 mm    for  5-Year event
Inflow = 0.029 m³/s @ 8.35 hrs,  Volume= 90.7 m³
Primary = 0.000 m³/s @ 5.00 hrs,  Volume= 0.0 m³,  Atten= 100%,  Lag= 0.0 min
Secondary = 0.029 m³/s @ 8.35 hrs,  Volume= 90.7 m³

Primary outflow = Inflow above 10.0000 m³/s, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link 9L: Total Outflows

Inflow
Primary
Secondary

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Inflow Area=2,943.0 m²
above 10.0000 m³/s

0.029 m³/s

0.000 m³/s

0.029 m³/s

ON Oakville 24hr 10-Year  Rainfall=70 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1,039.0 m²   53.13% Impervious   Runoff Depth>43 mmSubcatchment 1S: Controlled Area - 
   Tc=20.6 min   CN=90   Runoff=0.018 m³/s  44.6 m³

Runoff Area=4,116.0 m²   41.81% Impervious   Runoff Depth>39 mmSubcatchment 3S: PRE
   Tc=10.0 min   CN=88   Runoff=0.096 m³/s  160.5 m³

Runoff Area=1,114.0 m²   45.51% Impervious   Runoff Depth>39 mmSubcatchment 4S: Uncontrolled Area
   Tc=10.0 min   CN=88   Runoff=0.026 m³/s  43.4 m³

Runoff Area=867.0 m²   35.41% Impervious   Runoff Depth>35 mmSubcatchment 5S: Controlled Area - Lots 
   Tc=16.0 min   CN=86   Runoff=0.014 m³/s  30.6 m³

Runoff Area=1,037.0 m²   37.90% Impervious   Runoff Depth>37 mmSubcatchment 6S: Controlled Area - 
   Tc=16.0 min   CN=87   Runoff=0.018 m³/s  38.5 m³

Peak Elev=95.528 m  Storage=4.2 m³   Inflow=0.014 m³/s  30.6 m³Pond 2P: CBMH 4-5
   Outflow=0.010 m³/s  30.6 m³

Peak Elev=95.936 m  Storage=5.9 m³   Inflow=0.018 m³/s  44.6 m³Pond 7P: CBMH 1-2-3
   Outflow=0.013 m³/s  44.5 m³

Peak Elev=95.450 m  Storage=6.3 m³   Inflow=0.018 m³/s  38.5 m³Pond 8P: CBMH 6-7
   Outflow=0.012 m³/s  38.4 m³

  above 10.0000 m³/s   Inflow=0.036 m³/s  113.5 m³Link 9L: Total Outflows
   Primary=0.000 m³/s  0.0 m³   Secondary=0.036 m³/s  113.5 m³

Total Runoff Area = 8,173.0 m²   Runoff Volume = 317.5 m³   Average Runoff Depth = 39 mm
57.42% Pervious = 4,693.0 m²     42.58% Impervious = 3,480.0 m²

ON Oakville 24hr 10-Year  Rainfall=70 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Summary for Subcatchment 1S: Controlled Area - Lots 1-2-3

Runoff = 0.018 m³/s @ 8.27 hrs,  Volume= 44.6 m³,  Depth> 43 mm
     Routed to Pond 7P : CBMH 1-2-3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
ON Oakville 24hr 10-Year  Rainfall=70 mm

Area (m²) CN Description
552.0 98 Paved parking, HSG A
487.0 80 >75% Grass cover, Good, HSG D

1,039.0 90 Weighted Average
487.0 46.87% Pervious Area
552.0 53.13% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
20.6 Direct Entry, 

Subcatchment 1S: Controlled Area - Lots 1-2-3

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.02
0.019
0.018
0.017
0.016
0.015
0.014
0.013
0.012
0.011

0.01
0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.002
0.001

0

ON Oakville 24hr 10-Year
Rainfall=70 mm

Runoff Area=1,039.0 m²
Runoff Volume=44.6 m³

Runoff Depth>43 mm
Tc=20.6 min

CN=90

0.018 m³/s

ON Oakville 24hr 10-Year  Rainfall=70 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Summary for Subcatchment 3S: PRE

Runoff = 0.096 m³/s @ 8.14 hrs,  Volume= 160.5 m³,  Depth> 39 mm

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
ON Oakville 24hr 10-Year  Rainfall=70 mm

Area (m²) CN Description
1,721.0 98 Paved parking, HSG A
2,395.0 80 >75% Grass cover, Good, HSG D
4,116.0 88 Weighted Average
2,395.0 58.19% Pervious Area
1,721.0 41.81% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
10.0 Direct Entry, 

Subcatchment 3S: PRE

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.105
0.1

0.095
0.09

0.085
0.08

0.075
0.07

0.065
0.06

0.055
0.05

0.045
0.04

0.035
0.03

0.025
0.02

0.015
0.01

0.005
0

ON Oakville 24hr 10-Year
Rainfall=70 mm

Runoff Area=4,116.0 m²
Runoff Volume=160.5 m³

Runoff Depth>39 mm
Tc=10.0 min

CN=88

0.096 m³/s

ON Oakville 24hr 10-Year  Rainfall=70 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Summary for Subcatchment 4S: Uncontrolled Area

Runoff = 0.026 m³/s @ 8.14 hrs,  Volume= 43.4 m³,  Depth> 39 mm

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
ON Oakville 24hr 10-Year  Rainfall=70 mm

Area (m²) CN Description
507.0 98 Water Surface, HSG A
607.0 80 >75% Grass cover, Good, HSG D

1,114.0 88 Weighted Average
607.0 54.49% Pervious Area
507.0 45.51% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
10.0 Direct Entry, 

Subcatchment 4S: Uncontrolled Area

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

ON Oakville 24hr 10-Year
Rainfall=70 mm

Runoff Area=1,114.0 m²
Runoff Volume=43.4 m³

Runoff Depth>39 mm
Tc=10.0 min

CN=88

0.026 m³/s

ON Oakville 24hr 10-Year  Rainfall=70 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Summary for Subcatchment 5S: Controlled Area - Lots 4-5

Runoff = 0.014 m³/s @ 8.22 hrs,  Volume= 30.6 m³,  Depth> 35 mm
     Routed to Pond 2P : CBMH 4-5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
ON Oakville 24hr 10-Year  Rainfall=70 mm

Area (m²) CN Description
307.0 98 Paved parking, HSG A
560.0 80 >75% Grass cover, Good, HSG D
867.0 86 Weighted Average
560.0 64.59% Pervious Area
307.0 35.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
16.0 Direct Entry, 

Subcatchment 5S: Controlled Area - Lots 4-5

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

ON Oakville 24hr 10-Year
Rainfall=70 mm

Runoff Area=867.0 m²
Runoff Volume=30.6 m³

Runoff Depth>35 mm
Tc=16.0 min

CN=86

0.014 m³/s



ON Oakville 24hr 10-Year  Rainfall=70 mm1819 Orifice
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Summary for Subcatchment 6S: Controlled Area - Lots 6-7

Runoff = 0.018 m³/s @ 8.22 hrs,  Volume= 38.5 m³,  Depth> 37 mm
     Routed to Pond 8P : CBMH 6-7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
ON Oakville 24hr 10-Year  Rainfall=70 mm

Area (m²) CN Description
393.0 98 Paved parking, HSG D
644.0 80 >75% Grass cover, Good, HSG D

1,037.0 87 Weighted Average
644.0 62.10% Pervious Area
393.0 37.90% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
16.0 Direct Entry, 

Subcatchment 6S: Controlled Area - Lots 6-7

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.02
0.019
0.018
0.017
0.016
0.015
0.014
0.013
0.012
0.011

0.01
0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.002
0.001

0

ON Oakville 24hr 10-Year
Rainfall=70 mm

Runoff Area=1,037.0 m²
Runoff Volume=38.5 m³

Runoff Depth>37 mm
Tc=16.0 min

CN=87

0.018 m³/s

ON Oakville 24hr 10-Year  Rainfall=70 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Summary for Pond 2P: CBMH 4-5

Inflow Area = 867.0 m², 35.41% Impervious,  Inflow Depth > 35 mm    for  10-Year event
Inflow = 0.014 m³/s @ 8.22 hrs,  Volume= 30.6 m³
Outflow = 0.010 m³/s @ 8.33 hrs,  Volume= 30.6 m³,  Atten= 27%,  Lag= 6.7 min
Primary = 0.010 m³/s @ 8.33 hrs,  Volume= 30.6 m³
     Routed to Link 9L : Total Outflows

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 95.528 m @ 8.33 hrs   Storage= 4.2 m³

Plug-Flow detention time= 5.3 min calculated for 30.5 m³ (100% of inflow)
Center-of-Mass det. time= 4.7 min ( 578.6 - 573.9 )

Volume Invert Avail.Storage Storage Description
#1 94.810 m 19.5 m³ Custom Stage Data Listed below

Elevation Cum.Store
(meters) (cubic-meters)

94.810 0.0
97.110 13.5
97.260 19.5

Device Routing     Invert Outlet Devices
#1 Primary 94.810 m 75 mm Vert. Orifice/Grate    C= 0.640   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.010 m³/s @ 8.33 hrs  HW=95.521 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.010 m³/s @ 2.33 m/s)

ON Oakville 24hr 10-Year  Rainfall=70 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Pond 2P: CBMH 4-5

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Inflow Area=867.0 m²
Peak Elev=95.528 m

Storage=4.2 m³

0.014 m³/s

0.010 m³/s

ON Oakville 24hr 10-Year  Rainfall=70 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Summary for Pond 7P: CBMH 1-2-3

Inflow Area = 1,039.0 m², 53.13% Impervious,  Inflow Depth > 43 mm    for  10-Year event
Inflow = 0.018 m³/s @ 8.27 hrs,  Volume= 44.6 m³
Outflow = 0.013 m³/s @ 8.40 hrs,  Volume= 44.5 m³,  Atten= 25%,  Lag= 7.7 min
Primary = 0.013 m³/s @ 8.40 hrs,  Volume= 44.5 m³
     Routed to Link 9L : Total Outflows

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 95.936 m @ 8.40 hrs   Storage= 5.9 m³

Plug-Flow detention time= 5.1 min calculated for 44.4 m³ (100% of inflow)
Center-of-Mass det. time= 4.6 min ( 572.5 - 567.9 )

Volume Invert Avail.Storage Storage Description
#1 94.740 m 15.1 m³ Custom Stage Data Listed below

Elevation Cum.Store
(meters) (cubic-meters)

94.740 0.0
96.970 11.0
97.260 15.1

Device Routing     Invert Outlet Devices
#1 Primary 94.740 m 75 mm Vert. Orifice/Grate    C= 0.640   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.013 m³/s @ 8.40 hrs  HW=95.934 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.013 m³/s @ 3.05 m/s)

ON Oakville 24hr 10-Year  Rainfall=70 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Pond 7P: CBMH 1-2-3

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.02
0.019
0.018
0.017
0.016
0.015
0.014
0.013
0.012
0.011

0.01
0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.002
0.001

0

Inflow Area=1,039.0 m²
Peak Elev=95.936 m

Storage=5.9 m³

0.018 m³/s

0.013 m³/s

ON Oakville 24hr 10-Year  Rainfall=70 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Summary for Pond 8P: CBMH 6-7

Inflow Area = 1,037.0 m², 37.90% Impervious,  Inflow Depth > 37 mm    for  10-Year event
Inflow = 0.018 m³/s @ 8.22 hrs,  Volume= 38.5 m³
Outflow = 0.012 m³/s @ 8.35 hrs,  Volume= 38.4 m³,  Atten= 33%,  Lag= 7.9 min
Primary = 0.012 m³/s @ 8.35 hrs,  Volume= 38.4 m³
     Routed to Link 9L : Total Outflows

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 95.450 m @ 8.35 hrs   Storage= 6.3 m³

Plug-Flow detention time= 6.7 min calculated for 38.3 m³ (100% of inflow)
Center-of-Mass det. time= 5.8 min ( 577.4 - 571.6 )

Volume Invert Avail.Storage Storage Description
#1 94.500 m 14.7 m³ Custom Stage Data Listed below

Elevation Cum.Store
(meters) (cubic-meters)

94.500 0.0
96.520 13.5
96.670 14.7

Device Routing     Invert Outlet Devices
#1 Primary 94.500 m 75 mm Vert. Orifice/Grate    C= 0.640   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.012 m³/s @ 8.35 hrs  HW=95.449 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.012 m³/s @ 2.71 m/s)



ON Oakville 24hr 10-Year  Rainfall=70 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering

Page 31HydroCAD® 10.20-2f  s/n 13129  © 2022 HydroCAD Software Solutions LLC

Pond 8P: CBMH 6-7

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.02
0.019
0.018
0.017
0.016
0.015
0.014
0.013
0.012
0.011

0.01
0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.002
0.001

0

Inflow Area=1,037.0 m²
Peak Elev=95.450 m

Storage=6.3 m³

0.018 m³/s

0.012 m³/s

ON Oakville 24hr 10-Year  Rainfall=70 mm1819 Orifice
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Summary for Link 9L: Total Outflows

Inflow Area = 2,943.0 m², 42.54% Impervious,  Inflow Depth > 39 mm    for  10-Year event
Inflow = 0.036 m³/s @ 8.36 hrs,  Volume= 113.5 m³
Primary = 0.000 m³/s @ 5.00 hrs,  Volume= 0.0 m³,  Atten= 100%,  Lag= 0.0 min
Secondary = 0.036 m³/s @ 8.36 hrs,  Volume= 113.5 m³

Primary outflow = Inflow above 10.0000 m³/s, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link 9L: Total Outflows

Inflow
Primary
Secondary

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.038
0.036
0.034
0.032

0.03
0.028
0.026
0.024
0.022

0.02
0.018
0.016
0.014
0.012

0.01
0.008
0.006
0.004
0.002

0

Inflow Area=2,943.0 m²
above 10.0000 m³/s

0.036 m³/s

0.000 m³/s

0.036 m³/s

ON Oakville 24hr 25-Year  Rainfall=82 mm1819 Orifice
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1,039.0 m²   53.13% Impervious   Runoff Depth>54 mmSubcatchment 1S: Controlled Area - 
   Tc=20.6 min   CN=90   Runoff=0.023 m³/s  55.8 m³

Runoff Area=4,116.0 m²   41.81% Impervious   Runoff Depth>50 mmSubcatchment 3S: PRE
   Tc=10.0 min   CN=88   Runoff=0.125 m³/s  203.8 m³

Runoff Area=1,114.0 m²   45.51% Impervious   Runoff Depth>50 mmSubcatchment 4S: Uncontrolled Area
   Tc=10.0 min   CN=88   Runoff=0.034 m³/s  55.2 m³

Runoff Area=867.0 m²   35.41% Impervious   Runoff Depth>45 mmSubcatchment 5S: Controlled Area - Lots 
   Tc=16.0 min   CN=86   Runoff=0.019 m³/s  39.4 m³

Runoff Area=1,037.0 m²   37.90% Impervious   Runoff Depth>47 mmSubcatchment 6S: Controlled Area - 
   Tc=16.0 min   CN=87   Runoff=0.023 m³/s  49.2 m³

Peak Elev=95.886 m  Storage=6.3 m³   Inflow=0.019 m³/s  39.4 m³Pond 2P: CBMH 4-5
   Outflow=0.013 m³/s  39.3 m³

Peak Elev=96.465 m  Storage=8.5 m³   Inflow=0.023 m³/s  55.8 m³Pond 7P: CBMH 1-2-3
   Outflow=0.016 m³/s  55.8 m³

Peak Elev=95.891 m  Storage=9.3 m³   Inflow=0.023 m³/s  49.2 m³Pond 8P: CBMH 6-7
   Outflow=0.015 m³/s  49.1 m³

  above 10.0000 m³/s   Inflow=0.043 m³/s  144.2 m³Link 9L: Total Outflows
   Primary=0.000 m³/s  0.0 m³   Secondary=0.043 m³/s  144.2 m³

Total Runoff Area = 8,173.0 m²   Runoff Volume = 403.3 m³   Average Runoff Depth = 49 mm
57.42% Pervious = 4,693.0 m²     42.58% Impervious = 3,480.0 m²

ON Oakville 24hr 25-Year  Rainfall=82 mm1819 Orifice
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Summary for Subcatchment 1S: Controlled Area - Lots 1-2-3

Runoff = 0.023 m³/s @ 8.27 hrs,  Volume= 55.8 m³,  Depth> 54 mm
     Routed to Pond 7P : CBMH 1-2-3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
ON Oakville 24hr 25-Year  Rainfall=82 mm

Area (m²) CN Description
552.0 98 Paved parking, HSG A
487.0 80 >75% Grass cover, Good, HSG D

1,039.0 90 Weighted Average
487.0 46.87% Pervious Area
552.0 53.13% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
20.6 Direct Entry, 

Subcatchment 1S: Controlled Area - Lots 1-2-3

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.025
0.024
0.023
0.022
0.021

0.02
0.019
0.018
0.017
0.016
0.015
0.014
0.013
0.012
0.011

0.01
0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.002
0.001

0

ON Oakville 24hr 25-Year
Rainfall=82 mm

Runoff Area=1,039.0 m²
Runoff Volume=55.8 m³

Runoff Depth>54 mm
Tc=20.6 min

CN=90

0.023 m³/s

ON Oakville 24hr 25-Year  Rainfall=82 mm1819 Orifice
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Summary for Subcatchment 3S: PRE

Runoff = 0.125 m³/s @ 8.14 hrs,  Volume= 203.8 m³,  Depth> 50 mm

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
ON Oakville 24hr 25-Year  Rainfall=82 mm

Area (m²) CN Description
1,721.0 98 Paved parking, HSG A
2,395.0 80 >75% Grass cover, Good, HSG D
4,116.0 88 Weighted Average
2,395.0 58.19% Pervious Area
1,721.0 41.81% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
10.0 Direct Entry, 

Subcatchment 3S: PRE

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

ON Oakville 24hr 25-Year
Rainfall=82 mm

Runoff Area=4,116.0 m²
Runoff Volume=203.8 m³

Runoff Depth>50 mm
Tc=10.0 min

CN=88

0.125 m³/s

ON Oakville 24hr 25-Year  Rainfall=82 mm1819 Orifice
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Summary for Subcatchment 4S: Uncontrolled Area

Runoff = 0.034 m³/s @ 8.14 hrs,  Volume= 55.2 m³,  Depth> 50 mm

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
ON Oakville 24hr 25-Year  Rainfall=82 mm

Area (m²) CN Description
507.0 98 Water Surface, HSG A
607.0 80 >75% Grass cover, Good, HSG D

1,114.0 88 Weighted Average
607.0 54.49% Pervious Area
507.0 45.51% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
10.0 Direct Entry, 

Subcatchment 4S: Uncontrolled Area

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.036
0.034
0.032

0.03
0.028
0.026
0.024
0.022

0.02
0.018
0.016
0.014
0.012

0.01
0.008
0.006
0.004
0.002

0

ON Oakville 24hr 25-Year
Rainfall=82 mm

Runoff Area=1,114.0 m²
Runoff Volume=55.2 m³

Runoff Depth>50 mm
Tc=10.0 min

CN=88

0.034 m³/s
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Summary for Subcatchment 5S: Controlled Area - Lots 4-5

Runoff = 0.019 m³/s @ 8.22 hrs,  Volume= 39.4 m³,  Depth> 45 mm
     Routed to Pond 2P : CBMH 4-5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
ON Oakville 24hr 25-Year  Rainfall=82 mm

Area (m²) CN Description
307.0 98 Paved parking, HSG A
560.0 80 >75% Grass cover, Good, HSG D
867.0 86 Weighted Average
560.0 64.59% Pervious Area
307.0 35.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
16.0 Direct Entry, 

Subcatchment 5S: Controlled Area - Lots 4-5

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.021
0.02

0.019
0.018
0.017
0.016
0.015
0.014
0.013
0.012
0.011

0.01
0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.002
0.001

0

ON Oakville 24hr 25-Year
Rainfall=82 mm

Runoff Area=867.0 m²
Runoff Volume=39.4 m³

Runoff Depth>45 mm
Tc=16.0 min

CN=86

0.019 m³/s

ON Oakville 24hr 25-Year  Rainfall=82 mm1819 Orifice
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Summary for Subcatchment 6S: Controlled Area - Lots 6-7

Runoff = 0.023 m³/s @ 8.22 hrs,  Volume= 49.2 m³,  Depth> 47 mm
     Routed to Pond 8P : CBMH 6-7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
ON Oakville 24hr 25-Year  Rainfall=82 mm

Area (m²) CN Description
393.0 98 Paved parking, HSG D
644.0 80 >75% Grass cover, Good, HSG D

1,037.0 87 Weighted Average
644.0 62.10% Pervious Area
393.0 37.90% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
16.0 Direct Entry, 

Subcatchment 6S: Controlled Area - Lots 6-7

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.026
0.025
0.024
0.023
0.022
0.021

0.02
0.019
0.018
0.017
0.016
0.015
0.014
0.013
0.012
0.011

0.01
0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.002
0.001

0

ON Oakville 24hr 25-Year
Rainfall=82 mm

Runoff Area=1,037.0 m²
Runoff Volume=49.2 m³

Runoff Depth>47 mm
Tc=16.0 min

CN=87

0.023 m³/s

ON Oakville 24hr 25-Year  Rainfall=82 mm1819 Orifice
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Summary for Pond 2P: CBMH 4-5

Inflow Area = 867.0 m², 35.41% Impervious,  Inflow Depth > 45 mm    for  25-Year event
Inflow = 0.019 m³/s @ 8.22 hrs,  Volume= 39.4 m³
Outflow = 0.013 m³/s @ 8.34 hrs,  Volume= 39.3 m³,  Atten= 32%,  Lag= 7.5 min
Primary = 0.013 m³/s @ 8.34 hrs,  Volume= 39.3 m³
     Routed to Link 9L : Total Outflows

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 95.886 m @ 8.34 hrs   Storage= 6.3 m³

Plug-Flow detention time= 6.0 min calculated for 39.3 m³ (100% of inflow)
Center-of-Mass det. time= 5.3 min ( 573.6 - 568.3 )

Volume Invert Avail.Storage Storage Description
#1 94.810 m 19.5 m³ Custom Stage Data Listed below

Elevation Cum.Store
(meters) (cubic-meters)

94.810 0.0
97.110 13.5
97.260 19.5

Device Routing     Invert Outlet Devices
#1 Primary 94.810 m 75 mm Vert. Orifice/Grate    C= 0.640   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.013 m³/s @ 8.34 hrs  HW=95.882 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.013 m³/s @ 2.88 m/s)

ON Oakville 24hr 25-Year  Rainfall=82 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Pond 2P: CBMH 4-5

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.021
0.02

0.019
0.018
0.017
0.016
0.015
0.014
0.013
0.012
0.011

0.01
0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.002
0.001

0

Inflow Area=867.0 m²
Peak Elev=95.886 m

Storage=6.3 m³

0.019 m³/s

0.013 m³/s

ON Oakville 24hr 25-Year  Rainfall=82 mm1819 Orifice
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Summary for Pond 7P: CBMH 1-2-3

Inflow Area = 1,039.0 m², 53.13% Impervious,  Inflow Depth > 54 mm    for  25-Year event
Inflow = 0.023 m³/s @ 8.27 hrs,  Volume= 55.8 m³
Outflow = 0.016 m³/s @ 8.41 hrs,  Volume= 55.8 m³,  Atten= 29%,  Lag= 8.4 min
Primary = 0.016 m³/s @ 8.41 hrs,  Volume= 55.8 m³
     Routed to Link 9L : Total Outflows

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 96.465 m @ 8.41 hrs   Storage= 8.5 m³

Plug-Flow detention time= 5.8 min calculated for 55.6 m³ (100% of inflow)
Center-of-Mass det. time= 5.3 min ( 568.4 - 563.1 )

Volume Invert Avail.Storage Storage Description
#1 94.740 m 15.1 m³ Custom Stage Data Listed below

Elevation Cum.Store
(meters) (cubic-meters)

94.740 0.0
96.970 11.0
97.260 15.1

Device Routing     Invert Outlet Devices
#1 Primary 94.740 m 75 mm Vert. Orifice/Grate    C= 0.640   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.016 m³/s @ 8.41 hrs  HW=96.453 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.016 m³/s @ 3.67 m/s)

ON Oakville 24hr 25-Year  Rainfall=82 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Pond 7P: CBMH 1-2-3

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Inflow Area=1,039.0 m²
Peak Elev=96.465 m

Storage=8.5 m³

0.023 m³/s

0.016 m³/s
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Summary for Pond 8P: CBMH 6-7

Inflow Area = 1,037.0 m², 37.90% Impervious,  Inflow Depth > 47 mm    for  25-Year event
Inflow = 0.023 m³/s @ 8.22 hrs,  Volume= 49.2 m³
Outflow = 0.015 m³/s @ 8.36 hrs,  Volume= 49.1 m³,  Atten= 38%,  Lag= 8.6 min
Primary = 0.015 m³/s @ 8.36 hrs,  Volume= 49.1 m³
     Routed to Link 9L : Total Outflows

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 95.891 m @ 8.36 hrs   Storage= 9.3 m³

Plug-Flow detention time= 7.4 min calculated for 48.9 m³ (100% of inflow)
Center-of-Mass det. time= 6.6 min ( 572.8 - 566.2 )

Volume Invert Avail.Storage Storage Description
#1 94.500 m 14.7 m³ Custom Stage Data Listed below

Elevation Cum.Store
(meters) (cubic-meters)

94.500 0.0
96.520 13.5
96.670 14.7

Device Routing     Invert Outlet Devices
#1 Primary 94.500 m 75 mm Vert. Orifice/Grate    C= 0.640   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.015 m³/s @ 8.36 hrs  HW=95.882 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.015 m³/s @ 3.29 m/s)

ON Oakville 24hr 25-Year  Rainfall=82 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Pond 8P: CBMH 6-7

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Inflow Area=1,037.0 m²
Peak Elev=95.891 m

Storage=9.3 m³

0.023 m³/s

0.015 m³/s

ON Oakville 24hr 25-Year  Rainfall=82 mm1819 Orifice
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Summary for Link 9L: Total Outflows

Inflow Area = 2,943.0 m², 42.54% Impervious,  Inflow Depth > 49 mm    for  25-Year event
Inflow = 0.043 m³/s @ 8.37 hrs,  Volume= 144.2 m³
Primary = 0.000 m³/s @ 5.00 hrs,  Volume= 0.0 m³,  Atten= 100%,  Lag= 0.0 min
Secondary = 0.043 m³/s @ 8.37 hrs,  Volume= 144.2 m³

Primary outflow = Inflow above 10.0000 m³/s, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link 9L: Total Outflows

Inflow
Primary
Secondary

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.048
0.046
0.044
0.042

0.04
0.038
0.036
0.034
0.032

0.03
0.028
0.026
0.024
0.022

0.02
0.018
0.016
0.014
0.012

0.01
0.008
0.006
0.004
0.002

0

Inflow Area=2,943.0 m²
above 10.0000 m³/s

0.043 m³/s

0.000 m³/s

0.043 m³/s

ON Oakville 24hr 50-Year  Rainfall=89 mm1819 Orifice
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1,039.0 m²   53.13% Impervious   Runoff Depth>60 mmSubcatchment 1S: Controlled Area - 
   Tc=20.6 min   CN=90   Runoff=0.026 m³/s  62.5 m³

Runoff Area=4,116.0 m²   41.81% Impervious   Runoff Depth>56 mmSubcatchment 3S: PRE
   Tc=10.0 min   CN=88   Runoff=0.146 m³/s  229.6 m³

Runoff Area=1,114.0 m²   45.51% Impervious   Runoff Depth>56 mmSubcatchment 4S: Uncontrolled Area
   Tc=10.0 min   CN=88   Runoff=0.039 m³/s  62.1 m³

Runoff Area=867.0 m²   35.41% Impervious   Runoff Depth>51 mmSubcatchment 5S: Controlled Area - Lots 
   Tc=16.0 min   CN=86   Runoff=0.022 m³/s  44.6 m³

Runoff Area=1,037.0 m²   37.90% Impervious   Runoff Depth>54 mmSubcatchment 6S: Controlled Area - 
   Tc=16.0 min   CN=87   Runoff=0.027 m³/s  55.5 m³

Peak Elev=96.161 m  Storage=7.9 m³   Inflow=0.022 m³/s  44.6 m³Pond 2P: CBMH 4-5
   Outflow=0.014 m³/s  44.6 m³

Peak Elev=96.869 m  Storage=10.5 m³   Inflow=0.026 m³/s  62.5 m³Pond 7P: CBMH 1-2-3
   Outflow=0.018 m³/s  62.5 m³

Peak Elev=96.225 m  Storage=11.5 m³   Inflow=0.027 m³/s  55.5 m³Pond 8P: CBMH 6-7
   Outflow=0.016 m³/s  55.5 m³

  above 10.0000 m³/s   Inflow=0.048 m³/s  162.5 m³Link 9L: Total Outflows
   Primary=0.000 m³/s  0.0 m³   Secondary=0.048 m³/s  162.5 m³

Total Runoff Area = 8,173.0 m²   Runoff Volume = 454.4 m³   Average Runoff Depth = 56 mm
57.42% Pervious = 4,693.0 m²     42.58% Impervious = 3,480.0 m²

ON Oakville 24hr 50-Year  Rainfall=89 mm1819 Orifice
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Summary for Subcatchment 1S: Controlled Area - Lots 1-2-3

Runoff = 0.026 m³/s @ 8.27 hrs,  Volume= 62.5 m³,  Depth> 60 mm
     Routed to Pond 7P : CBMH 1-2-3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
ON Oakville 24hr 50-Year  Rainfall=89 mm

Area (m²) CN Description
552.0 98 Paved parking, HSG A
487.0 80 >75% Grass cover, Good, HSG D

1,039.0 90 Weighted Average
487.0 46.87% Pervious Area
552.0 53.13% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
20.6 Direct Entry, 

Subcatchment 1S: Controlled Area - Lots 1-2-3

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

ON Oakville 24hr 50-Year
Rainfall=89 mm

Runoff Area=1,039.0 m²
Runoff Volume=62.5 m³

Runoff Depth>60 mm
Tc=20.6 min

CN=90

0.026 m³/s

ON Oakville 24hr 50-Year  Rainfall=89 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Summary for Subcatchment 3S: PRE

Runoff = 0.146 m³/s @ 8.14 hrs,  Volume= 229.6 m³,  Depth> 56 mm

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
ON Oakville 24hr 50-Year  Rainfall=89 mm

Area (m²) CN Description
1,721.0 98 Paved parking, HSG A
2,395.0 80 >75% Grass cover, Good, HSG D
4,116.0 88 Weighted Average
2,395.0 58.19% Pervious Area
1,721.0 41.81% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
10.0 Direct Entry, 

Subcatchment 3S: PRE

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

ON Oakville 24hr 50-Year
Rainfall=89 mm

Runoff Area=4,116.0 m²
Runoff Volume=229.6 m³

Runoff Depth>56 mm
Tc=10.0 min

CN=88

0.146 m³/s



ON Oakville 24hr 50-Year  Rainfall=89 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Summary for Subcatchment 4S: Uncontrolled Area

Runoff = 0.039 m³/s @ 8.14 hrs,  Volume= 62.1 m³,  Depth> 56 mm

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
ON Oakville 24hr 50-Year  Rainfall=89 mm

Area (m²) CN Description
507.0 98 Water Surface, HSG A
607.0 80 >75% Grass cover, Good, HSG D

1,114.0 88 Weighted Average
607.0 54.49% Pervious Area
507.0 45.51% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
10.0 Direct Entry, 

Subcatchment 4S: Uncontrolled Area

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.044
0.042

0.04
0.038
0.036
0.034
0.032

0.03
0.028
0.026
0.024
0.022

0.02
0.018
0.016
0.014
0.012

0.01
0.008
0.006
0.004
0.002

0

ON Oakville 24hr 50-Year
Rainfall=89 mm

Runoff Area=1,114.0 m²
Runoff Volume=62.1 m³

Runoff Depth>56 mm
Tc=10.0 min

CN=88

0.039 m³/s

ON Oakville 24hr 50-Year  Rainfall=89 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Summary for Subcatchment 5S: Controlled Area - Lots 4-5

Runoff = 0.022 m³/s @ 8.22 hrs,  Volume= 44.6 m³,  Depth> 51 mm
     Routed to Pond 2P : CBMH 4-5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
ON Oakville 24hr 50-Year  Rainfall=89 mm

Area (m²) CN Description
307.0 98 Paved parking, HSG A
560.0 80 >75% Grass cover, Good, HSG D
867.0 86 Weighted Average
560.0 64.59% Pervious Area
307.0 35.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
16.0 Direct Entry, 

Subcatchment 5S: Controlled Area - Lots 4-5

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.024
0.023
0.022
0.021

0.02
0.019
0.018
0.017
0.016
0.015
0.014
0.013
0.012
0.011

0.01
0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.002
0.001

0

ON Oakville 24hr 50-Year
Rainfall=89 mm

Runoff Area=867.0 m²
Runoff Volume=44.6 m³

Runoff Depth>51 mm
Tc=16.0 min

CN=86

0.022 m³/s

ON Oakville 24hr 50-Year  Rainfall=89 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Summary for Subcatchment 6S: Controlled Area - Lots 6-7

Runoff = 0.027 m³/s @ 8.22 hrs,  Volume= 55.5 m³,  Depth> 54 mm
     Routed to Pond 8P : CBMH 6-7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
ON Oakville 24hr 50-Year  Rainfall=89 mm

Area (m²) CN Description
393.0 98 Paved parking, HSG D
644.0 80 >75% Grass cover, Good, HSG D

1,037.0 87 Weighted Average
644.0 62.10% Pervious Area
393.0 37.90% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
16.0 Direct Entry, 

Subcatchment 6S: Controlled Area - Lots 6-7

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

ON Oakville 24hr 50-Year
Rainfall=89 mm

Runoff Area=1,037.0 m²
Runoff Volume=55.5 m³

Runoff Depth>54 mm
Tc=16.0 min

CN=87

0.027 m³/s

ON Oakville 24hr 50-Year  Rainfall=89 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Summary for Pond 2P: CBMH 4-5

Inflow Area = 867.0 m², 35.41% Impervious,  Inflow Depth > 51 mm    for  50-Year event
Inflow = 0.022 m³/s @ 8.22 hrs,  Volume= 44.6 m³
Outflow = 0.014 m³/s @ 8.35 hrs,  Volume= 44.6 m³,  Atten= 35%,  Lag= 8.0 min
Primary = 0.014 m³/s @ 8.35 hrs,  Volume= 44.6 m³
     Routed to Link 9L : Total Outflows

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 96.161 m @ 8.35 hrs   Storage= 7.9 m³

Plug-Flow detention time= 6.4 min calculated for 44.6 m³ (100% of inflow)
Center-of-Mass det. time= 5.8 min ( 568.5 - 562.7 )

Volume Invert Avail.Storage Storage Description
#1 94.810 m 19.5 m³ Custom Stage Data Listed below

Elevation Cum.Store
(meters) (cubic-meters)

94.810 0.0
97.110 13.5
97.260 19.5

Device Routing     Invert Outlet Devices
#1 Primary 94.810 m 75 mm Vert. Orifice/Grate    C= 0.640   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.014 m³/s @ 8.35 hrs  HW=96.160 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.014 m³/s @ 3.25 m/s)

ON Oakville 24hr 50-Year  Rainfall=89 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Pond 2P: CBMH 4-5

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.024
0.023
0.022
0.021

0.02
0.019
0.018
0.017
0.016
0.015
0.014
0.013
0.012
0.011

0.01
0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.002
0.001

0

Inflow Area=867.0 m²
Peak Elev=96.161 m

Storage=7.9 m³

0.022 m³/s

0.014 m³/s

ON Oakville 24hr 50-Year  Rainfall=89 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Summary for Pond 7P: CBMH 1-2-3

Inflow Area = 1,039.0 m², 53.13% Impervious,  Inflow Depth > 60 mm    for  50-Year event
Inflow = 0.026 m³/s @ 8.27 hrs,  Volume= 62.5 m³
Outflow = 0.018 m³/s @ 8.42 hrs,  Volume= 62.5 m³,  Atten= 31%,  Lag= 8.8 min
Primary = 0.018 m³/s @ 8.42 hrs,  Volume= 62.5 m³
     Routed to Link 9L : Total Outflows

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 96.869 m @ 8.42 hrs   Storage= 10.5 m³

Plug-Flow detention time= 6.3 min calculated for 62.3 m³ (100% of inflow)
Center-of-Mass det. time= 5.9 min ( 564.2 - 558.3 )

Volume Invert Avail.Storage Storage Description
#1 94.740 m 15.1 m³ Custom Stage Data Listed below

Elevation Cum.Store
(meters) (cubic-meters)

94.740 0.0
96.970 11.0
97.260 15.1

Device Routing     Invert Outlet Devices
#1 Primary 94.740 m 75 mm Vert. Orifice/Grate    C= 0.640   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.018 m³/s @ 8.42 hrs  HW=96.852 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.018 m³/s @ 4.08 m/s)



ON Oakville 24hr 50-Year  Rainfall=89 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Pond 7P: CBMH 1-2-3

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Inflow Area=1,039.0 m²
Peak Elev=96.869 m

Storage=10.5 m³

0.026 m³/s

0.018 m³/s

ON Oakville 24hr 50-Year  Rainfall=89 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Summary for Pond 8P: CBMH 6-7

Inflow Area = 1,037.0 m², 37.90% Impervious,  Inflow Depth > 54 mm    for  50-Year event
Inflow = 0.027 m³/s @ 8.22 hrs,  Volume= 55.5 m³
Outflow = 0.016 m³/s @ 8.37 hrs,  Volume= 55.5 m³,  Atten= 41%,  Lag= 9.0 min
Primary = 0.016 m³/s @ 8.37 hrs,  Volume= 55.5 m³
     Routed to Link 9L : Total Outflows

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 96.225 m @ 8.37 hrs   Storage= 11.5 m³

Plug-Flow detention time= 8.0 min calculated for 55.5 m³ (100% of inflow)
Center-of-Mass det. time= 7.3 min ( 568.0 - 560.7 )

Volume Invert Avail.Storage Storage Description
#1 94.500 m 14.7 m³ Custom Stage Data Listed below

Elevation Cum.Store
(meters) (cubic-meters)

94.500 0.0
96.520 13.5
96.670 14.7

Device Routing     Invert Outlet Devices
#1 Primary 94.500 m 75 mm Vert. Orifice/Grate    C= 0.640   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.016 m³/s @ 8.37 hrs  HW=96.211 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.016 m³/s @ 3.67 m/s)

ON Oakville 24hr 50-Year  Rainfall=89 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Pond 8P: CBMH 6-7

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Inflow Area=1,037.0 m²
Peak Elev=96.225 m

Storage=11.5 m³

0.027 m³/s

0.016 m³/s

ON Oakville 24hr 50-Year  Rainfall=89 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Summary for Link 9L: Total Outflows

Inflow Area = 2,943.0 m², 42.54% Impervious,  Inflow Depth > 55 mm    for  50-Year event
Inflow = 0.048 m³/s @ 8.38 hrs,  Volume= 162.5 m³
Primary = 0.000 m³/s @ 5.00 hrs,  Volume= 0.0 m³,  Atten= 100%,  Lag= 0.0 min
Secondary = 0.048 m³/s @ 8.38 hrs,  Volume= 162.5 m³

Primary outflow = Inflow above 10.0000 m³/s, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link 9L: Total Outflows

Inflow
Primary
Secondary

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Inflow Area=2,943.0 m²
above 10.0000 m³/s

0.048 m³/s

0.000 m³/s

0.048 m³/s

ON Oakville 24hr 100-Year  Rainfall=97 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1,039.0 m²   53.13% Impervious   Runoff Depth>68 mmSubcatchment 1S: Controlled Area - 
   Tc=20.6 min   CN=90   Runoff=0.030 m³/s  70.7 m³

Runoff Area=4,116.0 m²   41.81% Impervious   Runoff Depth>63 mmSubcatchment 3S: PRE
   Tc=10.0 min   CN=88   Runoff=0.166 m³/s  261.3 m³

Runoff Area=1,114.0 m²   45.51% Impervious   Runoff Depth>63 mmSubcatchment 4S: Uncontrolled Area
   Tc=10.0 min   CN=88   Runoff=0.045 m³/s  70.7 m³

Runoff Area=867.0 m²   35.41% Impervious   Runoff Depth>59 mmSubcatchment 5S: Controlled Area - Lots 
   Tc=16.0 min   CN=86   Runoff=0.025 m³/s  51.1 m³

Runoff Area=1,037.0 m²   37.90% Impervious   Runoff Depth>61 mmSubcatchment 6S: Controlled Area - 
   Tc=16.0 min   CN=87   Runoff=0.031 m³/s  63.4 m³

Peak Elev=96.462 m  Storage=9.7 m³   Inflow=0.025 m³/s  51.1 m³Pond 2P: CBMH 4-5
   Outflow=0.016 m³/s  51.1 m³

Peak Elev=97.098 m  Storage=12.8 m³   Inflow=0.030 m³/s  70.7 m³Pond 7P: CBMH 1-2-3
   Outflow=0.019 m³/s  70.7 m³

Peak Elev=96.577 m  Storage=14.0 m³   Inflow=0.031 m³/s  63.4 m³Pond 8P: CBMH 6-7
   Outflow=0.018 m³/s  63.4 m³

  above 10.0000 m³/s   Inflow=0.053 m³/s  185.1 m³Link 9L: Total Outflows
   Primary=0.000 m³/s  0.0 m³   Secondary=0.053 m³/s  185.1 m³

Total Runoff Area = 8,173.0 m²   Runoff Volume = 517.3 m³   Average Runoff Depth = 63 mm
57.42% Pervious = 4,693.0 m²     42.58% Impervious = 3,480.0 m²

ON Oakville 24hr 100-Year  Rainfall=97 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Summary for Subcatchment 1S: Controlled Area - Lots 1-2-3

Runoff = 0.030 m³/s @ 8.27 hrs,  Volume= 70.7 m³,  Depth> 68 mm
     Routed to Pond 7P : CBMH 1-2-3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
ON Oakville 24hr 100-Year  Rainfall=97 mm

Area (m²) CN Description
552.0 98 Paved parking, HSG A
487.0 80 >75% Grass cover, Good, HSG D

1,039.0 90 Weighted Average
487.0 46.87% Pervious Area
552.0 53.13% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
20.6 Direct Entry, 

Subcatchment 1S: Controlled Area - Lots 1-2-3

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

ON Oakville 24hr 100-Year
Rainfall=97 mm

Runoff Area=1,039.0 m²
Runoff Volume=70.7 m³

Runoff Depth>68 mm
Tc=20.6 min

CN=90

0.030 m³/s



ON Oakville 24hr 100-Year  Rainfall=97 mm1819 Orifice
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Summary for Subcatchment 3S: PRE

Runoff = 0.166 m³/s @ 8.14 hrs,  Volume= 261.3 m³,  Depth> 63 mm

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
ON Oakville 24hr 100-Year  Rainfall=97 mm

Area (m²) CN Description
1,721.0 98 Paved parking, HSG A
2,395.0 80 >75% Grass cover, Good, HSG D
4,116.0 88 Weighted Average
2,395.0 58.19% Pervious Area
1,721.0 41.81% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
10.0 Direct Entry, 

Subcatchment 3S: PRE

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.18
0.17
0.16
0.15

0.14
0.13
0.12

0.11
0.1

0.09

0.08
0.07
0.06
0.05

0.04
0.03
0.02

0.01
0

ON Oakville 24hr 100-Year
Rainfall=97 mm

Runoff Area=4,116.0 m²
Runoff Volume=261.3 m³

Runoff Depth>63 mm
Tc=10.0 min

CN=88

0.166 m³/s

ON Oakville 24hr 100-Year  Rainfall=97 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Summary for Subcatchment 4S: Uncontrolled Area

Runoff = 0.045 m³/s @ 8.14 hrs,  Volume= 70.7 m³,  Depth> 63 mm

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
ON Oakville 24hr 100-Year  Rainfall=97 mm

Area (m²) CN Description
507.0 98 Water Surface, HSG A
607.0 80 >75% Grass cover, Good, HSG D

1,114.0 88 Weighted Average
607.0 54.49% Pervious Area
507.0 45.51% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
10.0 Direct Entry, 

Subcatchment 4S: Uncontrolled Area

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.05
0.048
0.046
0.044
0.042

0.04
0.038
0.036
0.034
0.032

0.03
0.028
0.026
0.024
0.022

0.02
0.018
0.016
0.014
0.012

0.01
0.008
0.006
0.004
0.002

0

ON Oakville 24hr 100-Year
Rainfall=97 mm

Runoff Area=1,114.0 m²
Runoff Volume=70.7 m³

Runoff Depth>63 mm
Tc=10.0 min

CN=88

0.045 m³/s

ON Oakville 24hr 100-Year  Rainfall=97 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Summary for Subcatchment 5S: Controlled Area - Lots 4-5

Runoff = 0.025 m³/s @ 8.22 hrs,  Volume= 51.1 m³,  Depth> 59 mm
     Routed to Pond 2P : CBMH 4-5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
ON Oakville 24hr 100-Year  Rainfall=97 mm

Area (m²) CN Description
307.0 98 Paved parking, HSG A
560.0 80 >75% Grass cover, Good, HSG D
867.0 86 Weighted Average
560.0 64.59% Pervious Area
307.0 35.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
16.0 Direct Entry, 

Subcatchment 5S: Controlled Area - Lots 4-5

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

ON Oakville 24hr 100-Year
Rainfall=97 mm

Runoff Area=867.0 m²
Runoff Volume=51.1 m³

Runoff Depth>59 mm
Tc=16.0 min

CN=86

0.025 m³/s

ON Oakville 24hr 100-Year  Rainfall=97 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Summary for Subcatchment 6S: Controlled Area - Lots 6-7

Runoff = 0.031 m³/s @ 8.22 hrs,  Volume= 63.4 m³,  Depth> 61 mm
     Routed to Pond 8P : CBMH 6-7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
ON Oakville 24hr 100-Year  Rainfall=97 mm

Area (m²) CN Description
393.0 98 Paved parking, HSG D
644.0 80 >75% Grass cover, Good, HSG D

1,037.0 87 Weighted Average
644.0 62.10% Pervious Area
393.0 37.90% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)
16.0 Direct Entry, 

Subcatchment 6S: Controlled Area - Lots 6-7

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

ON Oakville 24hr 100-Year
Rainfall=97 mm

Runoff Area=1,037.0 m²
Runoff Volume=63.4 m³

Runoff Depth>61 mm
Tc=16.0 min

CN=87

0.031 m³/s

ON Oakville 24hr 100-Year  Rainfall=97 mm1819 Orifice
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Summary for Pond 2P: CBMH 4-5

Inflow Area = 867.0 m², 35.41% Impervious,  Inflow Depth > 59 mm    for  100-Year event
Inflow = 0.025 m³/s @ 8.22 hrs,  Volume= 51.1 m³
Outflow = 0.016 m³/s @ 8.36 hrs,  Volume= 51.1 m³,  Atten= 37%,  Lag= 8.4 min
Primary = 0.016 m³/s @ 8.36 hrs,  Volume= 51.1 m³
     Routed to Link 9L : Total Outflows

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 96.462 m @ 8.36 hrs   Storage= 9.7 m³

Plug-Flow detention time= 6.9 min calculated for 51.1 m³ (100% of inflow)
Center-of-Mass det. time= 6.3 min ( 566.8 - 560.5 )

Volume Invert Avail.Storage Storage Description
#1 94.810 m 19.5 m³ Custom Stage Data Listed below

Elevation Cum.Store
(meters) (cubic-meters)

94.810 0.0
97.110 13.5
97.260 19.5

Device Routing     Invert Outlet Devices
#1 Primary 94.810 m 75 mm Vert. Orifice/Grate    C= 0.640   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.016 m³/s @ 8.36 hrs  HW=96.455 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.016 m³/s @ 3.59 m/s)

ON Oakville 24hr 100-Year  Rainfall=97 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering

Page 66HydroCAD® 10.20-2f  s/n 13129  © 2022 HydroCAD Software Solutions LLC

Pond 2P: CBMH 4-5

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Inflow Area=867.0 m²
Peak Elev=96.462 m

Storage=9.7 m³

0.025 m³/s

0.016 m³/s



ON Oakville 24hr 100-Year  Rainfall=97 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering

Page 67HydroCAD® 10.20-2f  s/n 13129  © 2022 HydroCAD Software Solutions LLC

Summary for Pond 7P: CBMH 1-2-3

Inflow Area = 1,039.0 m², 53.13% Impervious,  Inflow Depth > 68 mm    for  100-Year event
Inflow = 0.030 m³/s @ 8.27 hrs,  Volume= 70.7 m³
Outflow = 0.019 m³/s @ 8.43 hrs,  Volume= 70.7 m³,  Atten= 36%,  Lag= 9.8 min
Primary = 0.019 m³/s @ 8.43 hrs,  Volume= 70.7 m³
     Routed to Link 9L : Total Outflows

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 97.098 m @ 8.43 hrs   Storage= 12.8 m³

Plug-Flow detention time= 6.9 min calculated for 70.5 m³ (100% of inflow)
Center-of-Mass det. time= 6.4 min ( 562.9 - 556.5 )

Volume Invert Avail.Storage Storage Description
#1 94.740 m 15.1 m³ Custom Stage Data Listed below

Elevation Cum.Store
(meters) (cubic-meters)

94.740 0.0
96.970 11.0
97.260 15.1

Device Routing     Invert Outlet Devices
#1 Primary 94.740 m 75 mm Vert. Orifice/Grate    C= 0.640   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.019 m³/s @ 8.43 hrs  HW=97.093 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.019 m³/s @ 4.31 m/s)

ON Oakville 24hr 100-Year  Rainfall=97 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Pond 7P: CBMH 1-2-3

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Inflow Area=1,039.0 m²
Peak Elev=97.098 m

Storage=12.8 m³

0.030 m³/s

0.019 m³/s

ON Oakville 24hr 100-Year  Rainfall=97 mm1819 Orifice
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Summary for Pond 8P: CBMH 6-7

Inflow Area = 1,037.0 m², 37.90% Impervious,  Inflow Depth > 61 mm    for  100-Year event
Inflow = 0.031 m³/s @ 8.22 hrs,  Volume= 63.4 m³
Outflow = 0.018 m³/s @ 8.37 hrs,  Volume= 63.4 m³,  Atten= 43%,  Lag= 9.4 min
Primary = 0.018 m³/s @ 8.37 hrs,  Volume= 63.4 m³
     Routed to Link 9L : Total Outflows

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 96.577 m @ 8.37 hrs   Storage= 14.0 m³

Plug-Flow detention time= 8.6 min calculated for 63.4 m³ (100% of inflow)
Center-of-Mass det. time= 7.9 min ( 566.5 - 558.6 )

Volume Invert Avail.Storage Storage Description
#1 94.500 m 14.7 m³ Custom Stage Data Listed below

Elevation Cum.Store
(meters) (cubic-meters)

94.500 0.0
96.520 13.5
96.670 14.7

Device Routing     Invert Outlet Devices
#1 Primary 94.500 m 75 mm Vert. Orifice/Grate    C= 0.640   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.018 m³/s @ 8.37 hrs  HW=96.560 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.018 m³/s @ 4.03 m/s)

ON Oakville 24hr 100-Year  Rainfall=97 mm1819 Orifice
  Printed  2024-02-29Prepared by Trafalgar Engineering
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Pond 8P: CBMH 6-7

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.034

0.032
0.03

0.028

0.026
0.024

0.022
0.02

0.018
0.016

0.014

0.012
0.01

0.008
0.006

0.004
0.002

0

Inflow Area=1,037.0 m²
Peak Elev=96.577 m

Storage=14.0 m³

0.031 m³/s

0.018 m³/s

ON Oakville 24hr 100-Year  Rainfall=97 mm1819 Orifice
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Summary for Link 9L: Total Outflows

Inflow Area = 2,943.0 m², 42.54% Impervious,  Inflow Depth > 63 mm    for  100-Year event
Inflow = 0.053 m³/s @ 8.38 hrs,  Volume= 185.1 m³
Primary = 0.000 m³/s @ 5.00 hrs,  Volume= 0.0 m³,  Atten= 100%,  Lag= 0.0 min
Secondary = 0.053 m³/s @ 8.38 hrs,  Volume= 185.1 m³

Primary outflow = Inflow above 10.0000 m³/s, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link 9L: Total Outflows

Inflow
Primary
Secondary

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
m

³/s
)

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Inflow Area=2,943.0 m²
above 10.0000 m³/s

0.053 m³/s

0.000 m³/s

0.053 m³/s
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