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1 INTRODUCTION 

1.1 Scope 

WSP Canada Inc. (WSP) has been retained by Tribute (Brookdale) Limited (the ‘Client’) 

to prepare a stormwater management (SWM) report to support the Official Plan 

Amendment (OPA), and Zoning By-Law Amendment (ZBA) for the proposed 

development located north of Highway 401, west of Liverpool Road and east of Dixie 

Road in the City of Pickering in the Regional Municipality of Durham. This SWM report 

will examine the potential water balance, erosion, sediment control, water quality, and 

water quantity impacts of the proposed development and summarizes how each 

parameter will be addressed in accordance with the City of Pickering Stormwater 

Management Design Guidelines dated July 2019 and the Toronto and Region 

Conservation (TRCA) Stormwater Management Criteria dated August 2012. 

The site has an area of 7.75 ha and shall be developed in four separate phases, 

involving development of four independent phases, with the areas for each phase 

ranging from 1.40 ha to 2.46 ha. As such, this report has been organized into four 

independent sections discussing the design approach and requirements for each of the 

phases, separately. 

1.2 Site Location 

The Site is located at 1101A, 1105 and 1163 Kingston Road, bounded by Kingston 

Road to the north, Highway 401 to the south, Dixie Road to the west and undeveloped 

lands and Walnut Lane to the east. The Site is located within Toronto and Region 

Conservation Authority (TRCA) Lake Ontario Waterfront Watershed area and may be 

subject to TRCA SWM guidelines and requirements. The location of the proposed 

development is shown in Figure 1.1.  
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1.3 Stormwater Management Plan Objectives 

The objectives of the stormwater management plan are as follows: 

— Determine site specific stormwater management requirements to ensure that the 

proposals are in conformance with the City of Pickering Stormwater Management 

Design Guidelines and TRCA Stormwater Management Criteria. 

— Evaluate various stormwater management practices that meet the requirements of 

the City and recommend a preferred strategy. 

— Prepare a stormwater management report documenting the strategy along with the 
technical information necessary for the justification and preliminary sizing of the 
proposed stormwater management facilities. 

1.4 Design Criteria 

The City of Pickering issued the Stormwater Management Design Guidelines in 

July 2019 to provide direction on the management of rainfall and runoff inside the City’s 

Jurisdiction. Similarly, the TRCA issued the Stormwater Management Criteria in 

August 2012 to provide guidance regarding the planning and design of stormwater 

management facilities located within their jurisdiction. 

As each of the development phase has an area of less than 5 ha, they are subject to the 

same design criteria and general requirements. A summary of the stormwater 

management criteria applicable to each of the development phases are as follows: 

1.4.1 Erosion Control 

For areas that are less than 5 ha, the City’s guideline requires minimum erosion control 

requirements as follows: 

— Extended detention of the 4-hour, 25 mm Chicago distribution rainfall event for a 

minimum of 24 hours, or 

— Runoff reduction from the site through infiltration, evapotranspiration and reuse of a 

minimum 5 mm of rainfall depth across all impervious surfaces. 

1.4.2 Water Balance 

The Site is located within a Low Volume Groundwater Recharge Area (LGRA). Due to 

its location, the City’s and TRCA’s guidelines do not explicitly state any requirements for 

water balance. Based on consultation with the City’s review engineer, retention of the 
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5 mm rainfall through application of green roofs and infiltration (with 72 hour drawdown 

time) is targeted for the site to satisfy the water balance criterion. 

1.4.3 Water Quality 

The City’s and TRCA’s guidelines require the development to provide water quality 

measures that are designed to provide Enhanced (Level 1) level of protection as 

defined in the 2003 Stormwater Management Planning and Design Manual prepared by 

the Ontario Ministry of the Environment, now Ministry of the Environment, Conservation 

and Parks (MECP). 

1.4.4 Water Quantity 

As mentioned previously, the Site is located within the Lake Ontario Waterfront 

watershed however runoff from each of the development blocks is discharged to the 

municipal storm sewer and as such subject to the City of Pickering design requirements. 

Based on consultation with the City’s review engineer on June 28th 2023, each 

development block is required to control all flows from the 2-year to 100-year to 

predevelopment levels with a maximum runoff coefficient of 0.5. If the background 

documents show there are existing SWM controls for the development blocks, the 

lesser of the two flow rates shall be the governing allowable flow rate for each of the 

development blocks. 

1.5 Rainfall Information 

The rainfall intensity for the site was calculated using the following equation as stated in 

Section 6.2.4 of the City of Pickering Stormwater Management Design Guidelines: 

𝐼 =  
𝐴

(𝑡𝑐 + 𝐵)𝐶
 

Where: 

 I = Rainfall intensity in mm/hr 

 Tc = Time of concentration in minutes 

A, B and C = Constant parameters as stated in “Table 12 – Pickering IDF 

Parameters: in the City of Pickering Stormwater Management Design 

Guidelines”. 

The parameters are summarized in Table 1-1. 
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Table 1-1: Intensity Duration Frequency (I.D.F.) Parameters used by the City of 

Pickering 

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

A 715.076 1082.901 1313.979 1581.718 1828.009 2096.425 

B 5.262 6.007 6.026 6.007 6.193 6.485 

C 0.815 0.837 0.845 0.848 0.856 0.863 

Source: City of Pickering Stormwater Management Design Guidelines (July 2019) 

1.6 Allowable Flow Rate 

The proposed development has an area of 7.75 ha and includes two main drainage 

areas with 7.54 ha draining to Frenchman’s Bay and 0.21 ha draining to Pine Creek via 

overland flow. The drainage area toward Pine Creek will remain unchanged with respect 

to surface properties and therefore SWM mitigation is not required. In this study the 

SWM mitigations are proposed for the drainage area toward the Frenchman’s Bay via 

the 900mm Culvert under the Go Transit and C.N.R tracks. 

As noted in Section 1.4.4, the lesser of the City’s quantity control criterion and the 

existing flows govern the allowable flow rate for the site. 

Based on the City’s quantity control criterion, all flows from the 2-year to 100-year storm 

events should be controlled to the existing levels, estimated with a maximum runoff 

coefficient of 0.5. As the City’s minor storm system is sized to convey up to the 5-year 

event, the allowable flow for the site area of 7.54 ha to Frenchman’s Bay shall be 

estimated based on the 5-year event. Table 1-2 shows the estimated flows from the site 

for all storm events up to and including the 100-year event, calculated with a runoff 

coefficient of 0.5. 

Table 1-2: Allowable Flow Rate - City’s Design Standards 

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

Intensity 

(mm/hr) 
77.6 106.3 126.0 150.6 168.6 186.7 

Runoff 

Coefficient 
0.50 0.50 0.50 0.55 0.60 0.63 

Flow* 

(m3/s) 
812.9 1114.1 1320.8 1736.2 2119.9 2445.6 

*Flow values are calculated using a site area of 7.54 ha and a runoff coefficient of 0.5 to Frenchman’s 

Bay via 900mm Culvert under the Go Transit and C.N.R tracks . 
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Upon review of the existing report, titled Stormwater Management Report - Proposed 

Commercial Development for Brookdale Centres Inc. by A.M. Candaras Associates Inc. 

issued in January 2015 (A.M., 2015), it is understood that flow from the entire Amerlea 

Industrial 5 Development (13.19 ha), which includes the site boundary, discharged 

south through a 1.83 m x 1.83 m box culvert under Highway 401. Discharge from this 

box culvert is directed to a 900 mm culvert which runs under the GO Transit and CNR 

Tracks. Therefore, flow from the entire Amerlea Industrial 5 Development is restricted to 

the capacity of the 900 mm culvert which is 1.61 m3/s. A copy of A.M, 2015 is provided 

under Appendix A. Existing condition of the site is shown in Figure 1.2.  
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According to A.M., 2015, under the existing conditions, runoff storage for a portion of 

the site (7.03 ha), identified as catchments 101,102 ,103, EXT 1 and EXT 2 is provided 

via surface ponding, pipe storage, rooftop storage and flow controls and two 

underground storage systems. Flow control to the 900 mm culvert is provided by two 

orifice tubes, 150 mm and 250 mm at existing MH10 and MH18, respectively. Based on 

the limited information provided in A.M., 2015, flow from the entire site, catchments 101 

to 105, EXT 1 and EXT 2, is estimated and summarized in Table 1-3. The current 

proposed development contains additional area including catchment 104 and 105 which 

are added to allowable flow rate according to A.M., 2015 100-year flow equation. In post 

development condition external catchment EXT 1 and EXT 2 will drain toward pine 

creek through Walnut Lane. Detailed calculations are provided in Appendix B. 

Table 1-3: Allowable Flow Rate - Existing SWM System 

Catchment ID Area (ha) 
Runoff Coefficient 

(2-Yr)  
100-Year Flow (L/s)* 

101 2.89 0.92 - 

102 0.36 0.93 - 

103 3.30 0.87 - 

EXT 1 0.38 0.84 - 

EXT 2 0.10 0.57 - 

Sum of Above 7.03 0.88 550.0 

104 0.60 0.89 212.3 

105 0.39 0.56 137.6 

Total  8.02 0.87 899.9 

*Based on analysis provided in A.M., 2015 to Frenchman’s Bay via 900mm Culvert under the Go Transit 

and C.N.R tracks 

Therefore, based on the existing SWM system in place, allowable flow rate for the site is 

estimated at 899.9 L/s. As the flow rate set by City criteria is 1114.1L/s, the existing 

flows for the site 899.9 L/s is governing the allowable flow rate for the site. 

Detailed calculations of the allowable flow rate are provided under Appendix B. The 

allowable flow rate for all development phases was pro-rated based on phase 

boundaries and the SWM system under the proposed conditions. A summary of the pro-

rated allowable flow rate for each phase is presented in Table 1-4. Detailed calculations 

are provided in Appendix B. 
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Table 1-4: Allowable Flow Rate for the Site – Pro-rated for all Phases 

Phase Area (ha) Allowable Flow Rate (L/s)  

1 1.77 171.3 

2 1.40 136.0 

3 1.91 185.2 

4 2.46 407.5 

Total 7.54 899.9 
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2 PHASE 1 DEVELOPMENT BLOCK 

2.1 Phase 1 Pre-Development Condition 

Phase 1 has an area of approximately 1.77 ha. Under existing condition, the Phase 1 

area consists of three impervious roofs, at grade parking areas and some landscaping 

with a weighted runoff coefficient of 0.89. Runoff from the Phase 1 area is collected via 

catchbasins and internal storm sewers and directed to MH10 where a 150 mm orifice 

tube controls discharge from the area. Runoff storage for the Phase 1 boundary 

consists of surface ponding, pipe storage, rooftop storage and an underground storage 

tank that is located south of the Phase 1 boundary (in Phase 3 area). According to 

A.M., 2015, it is understood that the Phase 1 boundary does not directly discharge to 

the underground storage located in Phase 3 but runoff backflows into the underground 

storage after being restricted by the 150 mm orifice tube. 

There is an external area of 0.38 ha (EXT 1) with a runoff coefficient of 0.84 located 

east of Phase 1, runoff from which flows to Phase 1. EXT 1 is part of a separate 

development application for Walnut Lane and as such flows from this area shall be 

controlled by the storm servicing proposed for Walnut Lane. The site plan application for 

Walnut Lane has been submitted by WSP on August 10, 2023, under a separate cover. 

The existing condition of Phase 1 is shown in Figure 2.1. 

2.2 Phase 1 Post Development Condition 

2.2.1 General 

Under the post development condition Phase 1 (1.77 ha, catchments 201 and 202) shall 

be developed into two building structures that are connected via the underground 

garage, at grade impervious areas and landscaping. An area breakdown for the 

proposed development in Phase 1 is provided in Table 2-1. Please refer to Figure 2.1 

for details of the post-development conditions and land-uses. Detailed calculations can 

be found in Appendix B. 
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Table 2-1: Phase 1 Proposed Land-Use 

Land-Use Area (m2) 
Runoff Coefficient 

(2 - 10 Yr) 
% Impervious 

Soft Landscaping 1061 0.25 7 

At-Grade Impervious 8,131 0.95 100 

Impervious Roof 8,459 0.95 100 

Total 17,651 0.92 96 

Phase 1 shall be developed in the first stage of the development plan. During Phase 1 

construction, the interim condition, Phases 2 - 4 shall remain unchanged and continue 

to discharge at the existing rate. The 150 mm orifice tube located south of MH10 shall 

be relocated to the east side of MH10 to provide flow control from the existing at grade 

parking area. 

The entire Phase 1, Phase 1A and Phase 1B, will be serviced by one underground 

storm cistern and a super pipe. Runoff from Phase 1 shall be collected via internal 

catchbasins and storm sewers and directed to the Phase 1 cistern and super pipe.  
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2.2.2 Erosion Control 

As mentioned in Section 1.4.1, erosion control for Phase 1 (1.77 ha in area) can be 

provided by retention of the first 5 mm of rainfall from each storm event. For Phase 1, a 

5 mm rainfall generates a runoff volume of 83 m3. This volume shall be retained within 

the Phase 1 area. Further detail on retention of the 5 mm event is provided in Section 

2.2.3. 

Temporary erosion and sediment control during construction shall be planned and 

carried out during the construction of Phase 1. A detailed Erosion and Sediment Control 

Plan (ESC) shall be provided under the Functional Servicing Report (FSR). 

2.2.3 Water Balance 

As noted in Section 1.4.2, retention of the 5 mm rainfall through green roof and 

infiltration shall be provided to satisfy the water balance criterion. 

Table 2-2 summarizes the water balance calculations for Phase 1. As shown in the 

table, a total volume of 83 m3 shall be retained on site through infiltration or 

implementation of green roofs. As green roofs will be implemented in the design for 

future submissions and as part of the Site Plan Application, as a conservative measure, 

it is assumed that the entire water balance volume is to be infiltrated. 

Table 2-2: Phase 1 Water Balance Calculation 

Surface Type 
Area 
(m2) 

Initial 
Abstraction 

(m) 

Volume 
Abstracted 

(m3) 

5 mm 
Volume 

(m3) 

Water 
Balance 

(m3) 

Soft 

Landscaping/Park 

 1,061  0.005 5.31 5.31 0.00 

Green Roof  -    0.005 0.00 0.00 0.00 

Impervious at Grade  8,131  0.000 0.00 40.65 40.65 

Impervious at Roof  8,459  0.000 0.00 42.30 42.30 

Total  17,651  - 5.31 88.26 82.95 

An infiltration gallery with an area of approximately 250 m2 and depth of 0.83 m is 

proposed to provide infiltration of 83 m3, Phase 1 water balance volume. The 

preliminary location of the Phase 1 Infiltration Gallery is in the park area located 

southwest of the Phase 1 boundary, as shown in Figure 2.1. The infiltration volume is 

expected to infiltrate in approximately 58 hours. Detailed calculations are provided 

under Appendix B. 
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2.2.4 Water Quality 

As mentioned in Section 1.4.3, Enhanced Level of protection is required for the 

proposed development. The target is to treat 90% of the annual runoff volume and 

remove 80% of the total suspended solids (TSS). An Imbrium Jellyfish filter is proposed 

to provide 80% TSS removal for runoff from the impervious at grade areas within the 

Phase 1 boundary. As rooftops and landscaping areas are free from sediment 

generating activities, runoff shall leave these areas effectively unchanged and clean. 

Details of the Jellyfish sizing and specifications shall be provided as part of the 

submission for Site Plan Application. 

2.2.5 Water Quantity 

As stated in Section 1.6, the post-development flows from the Phase 1 boundary shall 

be controlled to 171.3 L/s for all storms up to and including the 100-year storm event. 

The Phase 1 area is divided into two subcatchments of 201 and 202, as shown in 

Figure 2.1. Runoff from subcatchment 201 is directed to an underground cistern with an 

area of 300 m2 and a height of 2 m. Runoff from subcatchment 202 is directed to a 40 m 

superpipe with a diameter of 450 mm. The flow will be controlled by flow control devices 

such as pumps, weirs, orifice plates or a combination of these measures. The detailed 

design of the flow control devices will be provided in future submissions. 

A HydroCAD model was created for Phase 1 and was used to simulate the hydrologic 

response for Phase 1 under proposed development conditions and to determine the 

required detention volume for quantity control. 

A summary of the modelling results for Phase 1 with respect to storage utilization is 

provided in Table 2-3.   
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Table 2-4 provides a summary of all flows from Phase 1 for all storm events up to and 

including the 100-year event. Full HydroCAD modelling output is provided in Appendix 

C. 

Table 2-3: Summary of the Storage Utilization for Phase 1 

 
Phase 1 
Cistern 

Phase 1 
Cistern 

Phase 1 
Superpipe 

Phase 1 
Superpipe 

Return Period 
Utilized 
Storage 

(m3/ 600 m3) 

Peak Water 
Elevation 

(m) 

Utilized 
Storage 

(m3/ 6.4 m3) 

Peak Water 
Elevation 

(m) 

2 195.8 0.65 1.1 0.10 

5 278.6 0.93 1.9 0.15 

10 335.5 1.12 2.4 0.18 

25 423.7 1.41 3.9 0.26 

50 480.0 1.60 5.0 0.33 

100 521.0 1.74 6.1 0.41 
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Table 2-4: Summary of all Flows from Phase 1 Area 

Return 
Period 

Flow from Phase 1 
Cistern (L/s) 

Flow from Phase 
1 Superpipe (L/s) 

Total Flow from 
Phase 1 (L/s)* 

Phase 1 
Allowable Flow 

(L/s) 

2 82.8 3.0 85.4 171.3 

5 101.3 3.9 105.0 171.3 

10 112.3 4.5 116.5 171.3 

25 127.5 5.6 132.9 171.3 

50 136.4 6.4 142.5 171.3 

100 142.4 7.2 149.3 171.3 

*Flow from the entire Phase 1 area is not an arithmetic sum of flows from the cistern and the superpipe, 

but it is iteratively determined. 

Therefore, the modelling results demonstrate that the overall peak flow rate from 

Phase 1 shall be controlled to below the allowable flow rate for Phase 1, 171.3 L/s, for 

all storms up to and including the 100-year storm event. Additionally, the modelling 

results demonstrates that the utilized storage for the 100-year storm event for the 

Phase 1 cistern and Phase 1 superpipe are less than the storage volumes provided in 

the cistern and superpipe proposed for Phase 1. 

2.3 Phase 1 Design Conclusion 

The key points with respect to the design criteria for Phase 1 of the development are 

summarized below. 

Erosion Control 

Retention of the 5 mm rainfall within the Phase 1 area shall satisfy the erosion control 

criterion for Phase 1. Temporary erosion and sediment control shall be provided during 

construction. 

Water Balance 

An 83m³ infiltration gallery located in Phase 1 is proposed to provide infiltration of the 

entire water balance volume for Phase 1. 

Water Quality 

An Imbrium Jellyfish filter sized for Phase 1 is proposed to provide 80% TSS removal on 

the annual average loading basis.  



 

 

Tribute  1101A, 1105 and 1163 Kingston Road  
Project No.  221-12931-00 
Tribute (Brookdale) Limited 

WSP 
October 2023  

Page 17 

Water Quantity 

A 600m³ underground cistern and a 6.4m³ superpipe equipped with flow controls are 

proposed to provide quantity control for the Phase 1 area and control all flows from 

Phase 1 to below the allowable flow rate for Phase 1 of the development. 
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3 PHASE 2 DEVELOPMENT BLOCK 

3.1 Phase 2 Pre-Development Condition 

Phase 2 has an area of approximately 1.61 ha. There is an area of 0.21 ha (titled as 

Catchment 106 in the existing condition, and Catchment 212 in the proposed condition) 

on the east side of Phase 2 which is currently undeveloped. This area discharges to 

Pine Creek via overland flow, under the existing condition and is located within the 10 m 

buffer for the 100-year floodline for Pine Creek. This area shall remain primarily 

unchanged under post development conditions, and will continue to discharge to Pine 

Creek via overland flow. There is also an external area of approximately 0.1 ha (EXT 2) 

located north of the Phase 2 boundary from which runoff flows to the Phase 2 area. 

Similar to EXT 1, the EXT 2 area shall be developed as part of a separate development 

package proposed for Walnut Lane which will be completed prior to this development. 

The future Walnut Lane Road will not be contributing flows to Phase 2 under the post 

development conditions. 

Under the existing condition, the Phase 2 area consists of an impervious roof, at grade 

parking areas and some landscaping with an existing weighted runoff coefficient of 0.79. 

Runoff from the Phase 2 area, with the exception of catchment 106 (catchment 212 

replaces catchment 106 in the proposed condition), is collected via catchbasins and 

internal storm sewers and directed to MH18 where flow control is provided by a 250 mm 

orifice tube. Runoff storage for the Phase 2 boundary consists of surface ponding, pipe 

storage, rooftop storage and a small underground storage that is located within the 

Phase 2 boundary. Based on the limited information provided in A.M., 2015, it is 

understood that, while some areas within the Phase 2 boundary directly discharge to 

the small underground storage, the majority of the Phase 2 boundary does not directly 

discharge to the underground storage system but runoff backflows into the underground 

storage after being restricted by the 250 mm orifice tube at MH18. The 250 mm orifice 

tube at MH18 also provides flow control to runoff from Phase 4 but has no impact on 

flows from the Phase 3 area. The existing condition of Phase 2 is shown in Figure 1.2.  



PHASE 2

THE KING'S HIGHWAY 401

203
1.24
0.87

204
0.16
0.95

RELOCATE EXISTING
10m-150Ø ORIFICE ON
SOUTH SIDE OF
MANHOLE TO NE SIDE OF
MANHOLE.

PHASE 1 PARK SUPERPIPE
RECOMMENDED 450Ø

STM MH 3

EX. STM MH 23

EX. STM MH 19

TRCA FLOODLINE

EXISTING UNDERGROUND STORM
CHAMBER

BUILDING  B

675Ø STM @ 0.29%750Ø STM @ 0.23%

375Ø STM @ 1.0%
EX. STM MH 18

PHASE 2 INFILTRATION PIT
REQUIRED FOOTPRINT = 324 m2
DEPTH OF STONE = 0.49 m

1050Ø STM SUPERPIPE WITH
FLOW CONTROL DEVICE

EX. HOME DEPOT BUILDING

EX. ROOF
CONNECTION

PHASE 2 STM TANK
PROVIDED VOLUME = 500.0 m3

EX. STM MH 19

10.0m OFFSET
FROM TRCA
FLOODLINE

10
.0m

212
0.21
0.25

PUBLIC
R.O.W.

STM MH 2

UNDERGROUND
STRUCTURE
BOUNDARY

FI
G

U
R

E 
3.

dw
g 

Fi
g 

3.
1 

PH
 2

 C
:\U

se
rs

\C
AP

P0
78

24
9\

D
C

\A
C

C
D

oc
s\

W
SP

 C
an

ad
a 

pr
oj

ec
ts

 (A
M

ER
)\L

D
O

\F
ile

s\
22

1-
12

93
1 

- 1
10

5-
11

63
 K

in
gs

to
n 

R
oa

d\
SW

M
\F

IG
U

R
ES

\  
O

ct
 2

7,
 2

02
3 

- 3
:4

3p
m

3.1PROPOSED CONDITIONS

PHASE 2
0 10 20 30 40 50m

TRIBUTE (BROOKDALE) LIMITED 

1105 - 1163 KINGSTON ROAD
CITY OF PICKERING

LEGEND
PROJECT BOUNDARY
SUB-CATCHMENT BOUNDARY

DRAINAGE AREA (ha)
AVERAGE RUNOFF COEFFICIENT

PROPOSED LANDSCAPE AREA

UNCONTROLLED SUB-CATCHMENT BOUNDARY

211
0.49
0.52

SUB-CATCHMENT ID

UNDERGROUND STRUCTURE BOUNDARY

OVERLAND FLOW ROUTE
ROOF BOUNDARY

PHASE 2



 

 

WSP 
October 2023  
Page 20 

Tribute  1101A, 1105 and 1163 Kingston Road  
Project No.  221-12931-00 

Tribute (Brookdale) Limited 

3.2 Phase 2 Post Development Condition 

3.2.1 General 

Under the post development condition Phase 2 (1.24 ha, catchments 203) shall be 

developed into a building structure, an underground garage, at grade impervious areas 

and landscaping. A public right of way, catchment 204, with an area of 0.16 ha shall be 

constructed as part of the Phase 2 development at the northwest corner of Phase 2 

boundary. Catchment 212 (0.21 ha) will be functioning as a park and primarily remain 

unchanged, discharging via overland flow to Pine Creek. An area breakdown for the 

proposed development in Phase 2 is provided in Table 3-1. Please refer to Figure 3.1 

for details of the post-development conditions and land-uses. Detailed calculations can 

be found in Appendix B. 

Table 3-1: Phase 2 Proposed Land-Use 

Land-Use Area (m2) 
Runoff Coefficient 

(2 - 10 Yr) 
% Impervious 

Soft Landscaping 1,511 0.25 7 

Park - Catchment 212 2,069 0.25 7 

At-Grade Impervious 6,031 0.95 100 

Impervious Roof 6,475 0.95 100 

Total 16,086 0.79 90 

Phase 2 shall be developed during the second stage of the development plan. The 

existing underground storage shall be removed as part of the development plan for 

Phase 2. During Phase 2 construction, the interim condition, the areas of future Phase 3 

and Phase 4 (existing Home Depot and associated parking) will not yet be redeveloped 

and shall remain unchanged and continue to discharge at the existing rate. The 250 mm 

orifice tube located at MH18 shall be removed to prevent flows backing up into the 

proposed building, however as the majority of the runoff storage in the existing condition 

for future Phase 4 (the existing Home Depot) is provided as rooftop storage and flow 

controls, removal of the 250 mm orifice tube should not create a major impact for the 

runoff from this area. Detailed analysis of the existing SWM system shall be carried out 

at the Site Plan stage and should it reveal that flows from the Phase 4 area are 

impacted in the interim condition of Phase 2, mitigation measures such as temporary 

runoff storage shall be proposed to manage the impacts during the interim condition. 

Subcatchment 203 within Phase 2 will be serviced by one underground storm cistern. 

Runoff from 203 area shall be collected via internal catchbasins and storm sewers and 
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directed to the Phase 2 cistern. Subcatchment 204, the public right of way, within Phase 

2 shall be serviced with a superpipe which shall also provide runoff control for 

subcatchment 204 area. Subcatchment 212 shall remain unchanged with respect to 

drainage and discharge to Pine Creek via overland flow, similar to the existing condition.  
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3.2.2 Erosion Control 

As mentioned in Section 1.4.1, erosion control for Phase 2 (1.40 ha in area excluding 

catchment 212) can be provided by retention of the first 5 mm rainfall of each storm 

event. For Phase 2, a 5 mm rainfall generates a runoff volume of 63 m3. This volume 

shall be retained within the Phase 2 area. Further detail on retention of the 5 mm event 

is provided in Section 3.2.3. 

Temporary erosion and sediment control during construction shall be planned and 

carried out during the construction of Phase 2. A detailed Erosion and Sediment Control 

Plan (ESC) shall be provided under the Functional Servicing Report (FSR). 

Subcatchment 212 shall continue to discharge to Pine Creek at the existing rates as the 

area will remain entirely pervious under the proposed condition. As such, long-term 

erosion control is not required for subcatchment 212. 

3.2.3 Water Balance 

As noted in Section 1.4.2, retention of the 5 mm rainfall through green roofs and 

infiltration shall be provided to satisfy the water balance criterion. 

Table 3-2 summarizes the water balance calculations for Phase 2. As shown in the 

table, a total volume of 63 m3 shall be retained on site through infiltration or 

implementation of green roofs. As green roofs will be implemented in the design for 

future submissions and as part of the Site Plan Application, as a conservative measure, 

it is assumed that the entire water balance volume is to be infiltrated. 

Table 3-2: Phase 2 Water Balance Calculation 

Surface Type 
Area 
(m2) 

Initial 
Abstraction 

(m) 

Volume 
Abstracted 

(m3) 

5 mm 
Volume 

(m3) 

Water 
Balance 

(m3) 

Soft 

Landscaping/Park 

 1,511  0.005 7.55 7.55 0.00 

Green Roof  -    0.005 0.00 0.00 0.00 

Impervious at Grade  6,031  0.000 0.00 30.15 30.15 

Impervious at Roof  6,475  0.000 0.00 32.37 32.37 

Total  14,016   7.55 70.08 62.53 

An infiltration gallery with an area of approximately 324 m2 and depth of 0.49 m is 

proposed for infiltration of the Phase 2 water balance volume. The preliminary location 

of the Phase 2 Infiltration Gallery is in the park area, subcatchment 212, as shown in 

Figure 3-1. The water balance volume of 63.5 m3 provided in the infiltration gallery is 
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expected to infiltrate in approximately 36 hours. Detailed calculations are provided 

under Appendix B. 

As subcatchment 212 shall remain pervious under the proposed condition providing 

initial abstraction of 5 mm, additional water balance measures are not required for this 

subcatchment. 

3.2.4 Water Quality 

As mentioned in Section 1.4.3, Enhanced Level of protection is required for the 

proposed development. The target is to treat 90% of the annual runoff volume and 

remove 80% of the total suspended solids (TSS). An Imbrium Jellyfish filter is proposed 

to provide 80% TSS removal for runoff from the impervious at grade areas within 

subcatchment 203 of Phase 2 boundary. Water quality shall be addressed by an Oil Grit 

Separator, providing 50% TSS removal, for subcatchment 204, the public right of way, 

as filter units are not accepted for public right of ways. As rooftops and landscaping 

areas are free from sediment generating activities, runoff shall leave these areas 

effectively unchanged and clean. 

Details of the Jellyfish sizing and specifications shall be provided as part of the 

submission for Site Plan Application. 

Subcatchment 212 shall function as a park entirely consisting of pervious surfaces and 

as such it shall be free of sediment generating activities. Therefore, no water quality 

measures are required for this area. 

3.2.5 Water Quantity 

As stated in Section 1.6, the post-development flows from the Phase 2 boundary shall 

be controlled to 133.0 L/s for all storms up to and including the 100-year storm event. 

The Phase 2 area is divided into two subcatchments of 203 and 204, as shown in 

Figure 3.1. Runoff from subcatchment 203 is directed to an underground cistern with an 

area of 224 m2 and a height of 2 m. Runoff from subcatchment 204 which consists of a 

public right-of-way (ROW) shall be directed to a 70 m superpipe with a diameter of 

1,040 mm. The flow will be controlled by flow control devices such as pumps, weirs, 

orifice plates or a combination of these measures. The detailed design of the flow 

control devices will be provided in future submissions. 

Flows from subcatchment 212 will continue to discharge, unchanged in quantity, via 

overland flow to Pine Creek. 
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A HydroCAD model was created for Phase 2 and was used to simulate the hydrologic 

response for Phase 2 under proposed development conditions and to determine the 

required detention volume for quantity control. 

A summary of the modelling results for Phase 2 with respect to storage utilization is 

provided in Table 3-3. Table 3-4 provides a summary of all flows from Phase 2 for all 

storm events up to and including the 100-year event. Full HydroCAD modelling output is 

provided in Appendix C. 

Table 3-3: Summary of the Storage Utilization for Phase 2 

 
Phase 2 
Cistern 

Phase 2 
Cistern 

Phase 2 
Superpipe 

Phase 2 
Superpipe 

Return Period 
Utilized 
Storage 

(m3/ 500 m3) 

Peak Water 
Elevation 

(m) 

Utilized 
Storage 

(m3/ 60.6 m3) 

Peak Water 
Elevation 

(m) 

2 163.0 0.65 18.7 0.37 

5 229.2 0.92 27.3 0.48 

10 274.9 1.10 33.1 0.56 

25 342.8 1.37 41.9 0.69 

50 387.2 1.55 47.6 0.77 

100 416.8 1.67 51.4 0.83 

 

Subcatchment 212 shall continue to discharge via over land flow to Pine Creek at 

existing flow rates. Therefore, no quantity control measures are required for 

subcatchment 212. 
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Table 3-4: Summary of all Flows from Phase 2 Area 

Return 
Period 

Flow from Phase 2 
Cistern (L/s) 

Flow from Phase 
2 Superpipe (L/s) 

Total Flow from 
Phase 2 (L/s)* 

Phase 2 
Allowable Flow 

(L/s) 

2 47.6 6.7 54.3 136.0 

5 57.5 7.8 65.3 136.0 

10 63.4 8.5 71.9 136.0 

25 71.3 9.5 80.7 136.0 

50 76.0 10.0 86.1 136.0 

100 79.0 10.5 89.5 136.0 

*Flow from entire Phase 2 is not an arithmetic sum of flows from the cistern and the superpipe, but it is 

iteratively determined. 

Therefore, the modelling results demonstrate that the overall peak flow rate shall be 

controlled to below the allowable flow rate for Phase 2, 136.0 L/s, for all storms up to 

and including the 100-year storm event. Additionally, the modelling results 

demonstrates that the utilized storage for the 100-year storm event for the Phase 2 

cistern and Phase 2 superpipe are less than the storage volumes provided in the cistern 

and superpipe proposed for Phase 2. 

3.3 Phase 2 Design Conclusion 

The key points with respect to the design criteria for Phase 2 of the development are 

summarized below. 

Erosion Control 

Retention of the 5 mm rainfall within the Phase 2 area shall satisfy the erosion control 

criterion for Subcatchment 212 shall remain pervious and continue to discharge at the 

existing rates and does not require long term erosion control.   

Temporary erosion and sediment control shall be provided during construction. 

Water Balance 

A 62m³ infiltration gallery located in Phase 2 is proposed to provide infiltration of the 

entire water balance volume for subcatchment 203 and 204. Subcatchment 212 

consists entirely of pervious surfaces providing an initial abstraction of 5 mm and does 

not require additional water balance measures. 
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Water Quality 

An Imbrium Jellyfish filter sized for Subcatchment 203 (private block) is proposed to 

provide 80% TSS removal on the annual average loading basis. An oil grit separator, 

providing 50% TSS removal, is proposed for Subcatchment 204 which consists of a 

public right of way, Water quality measure is not required for subcatchment 212, park 

area, as it is free of sediment generating activities.  

Water Quantity 

A 500m³ underground cistern and a 60.6m³ superpipe equipped with flow controls are 

proposed to provide quantity control for subcatchment 203 and 204, respectively. All 

flows from Phase 2 shall be controlled to below the allowable flow rate for Phase 2 of 

the development. Subcatchment 212 shall continue to discharge to Pine Creek via 

overland flow at the existing rates. 
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4 PHASE 3 DEVELOPMENT BLOCK 

4.1 Phase 3 Pre-Development Condition 

Phase 3 of the development has an area o195525f approximately 1.91 ha. Under the 

existing condition, the Phase 3 area consists of at grade parking areas and minimal 

landscaping. The existing runoff storage for the Phase 3 boundary consists of the 

underground storage system, surface ponding and pipe storage as a part of catchment 

101 which is explained in Section 1.6. Runoff from the existing area is collected via 

catchbasins and internal storm sewers and directed to the underground storage and 

ultimately to existing MH10 where flow control is provided by a 150 mm orifice tube. The 

existing condition of Phase 3 is shown in Figure 4.1. 

4.2 Phase 3 Post Development Condition 

4.2.1 General 

The 1.91 ha proposed development will consist of redeveloping the existing at grade 

parking area, and a public right-of-way (ROW). This phase is split into three drainage 

catchments (i.e., 205, 206 and 207). Catchment 205 includes a proposed commercial / 

residential building C1 and C2 with 27 stories. Catchment 206 and 207 includes a 20 m 

right-of-way and public park respectively. The 100-year flow from each catchment will 

be captured via catchbasins, roof area and will be conveyed to the underground cistern 

and superpipes. The 100-year flow will be controlled to allowable release rates 

explained in Section 1.6. Erosion, sediment control, and quality control for Phase 3 will 

be achieved as explained in the following sections. 

In the Interim condition of Phase 3, the existing area of Home Depot, the public road, 

and landscapes south and southwest of Phase 3 will remain without any changes. The 

existing SWM measurement for these areas will remain unchanged except for 250 mm 

existing orifice tube located at the existing storm MH18. Although, the existing 250 mm 

orifice tube will be removed in Phase 2 to convey the controlled flow from Phase 2 freely 

without any backflow into the system, the interim flow under the interim condition will 

remain under the allowable release rates. The detail of the flows and any required 

temporary SWM mitigation for interim condition will be provided as part of the detailed 

design.  
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The storm cistern in building C1 and C2 (i.e., catchment 205) will be connected to the 

proposed storm MH6, via proposed control MH5 south of building C2. The proposed 

superpipe in public right-of-way (i.e., catchment 206) will be connected to proposed 

storm MH9, via proposed control MH8 west of the public right-of-way. The proposed 

superpipe in the park area (i.e., catchment 207) will be connected to the proposed 

control MH8 via proposed control MH7, south of the park area The controlled flow from 

Phase 3 will drain to the existing 600 mm storm sewer located at west of the existing 

Home Depot building. For more details refer to the Functional Servicing Report by WSP 

dated October 2023 under separate cover. 

An area breakdown for the proposed development under final condition is provided 

below in Table 4-1. Please refer to Figure 4.1 for details of the post-development 

conditions and land-uses. Detailed calculations can be found in Appendix B. 

Table 4-1: Phase 3 Proposed Land-Use Area Breakdown  

Land-Use 
Area 
(m2) 

TIMP 
(%) 

Soft Landscaping / Park 685.41 7% 

Green Roof 0.00* 43% 

Impervious at Grade 9659.08 100% 

Impervious at Roof 8739.85 100% 

Site Total 19084.34 97% 

*Green roof areas will be proposed at a later design stage 

4.2.2 Erosion Control 

Erosion control for this development will be provided by runoff reduction from the site 

through infiltration of a minimum 5 mm rainfall depth across all impervious surfaces. The 

infiltration of 5 mm will be achieved by proposed infiltration galleries explained in the 

following Section 4.2.3. 

4.2.3 Water Balance 

As noted in Section 1.4.2, the Site is located within a Low Volume Groundwater 

Recharge Area (LGRA). Therefore, there are no site-specific water balance 

requirements for the site. However, based on the City of Pickering’s request for private 

lands the 5 mm on site infiltration within the 72-hour drawdown time is required. 

The infiltration rate has been calculated using Hydraulic Conductivity data from the site 

per Preliminary Hydrological Investigation, exp., 2023. A measured hydraulic 

conductivity of between 7.9*10^-7 and 1.1 * 10^-4 m/s was observed. The lowest value 

has been used as it is more conservative. Accordingly, an infiltration gallery with the 
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respective area and depth of 380 m2 and 0.61 m and drawdown time of 43 hours will be 

proposed southeast of Phase 3. The first 5 mm of rainfall will be captured from the roof 

area of building C1 and will be conveyed to the underground infiltration galleries.  

The ground water level is reported as 2.54 mbgs in BH/MW5D on May 31, 2023, in 

Preliminary Hydrological Investigation, exp., 2023. The clearance from the groundwater 

level by considering 0.6 m cover on top the infiltration gallery is roughly 1.30 m which 

meets the minimum clearance requirement. The infiltration gallery is sized to provide an 

infiltration volume of 93 m3. 

Table 4-2 outlines the water balance volume required to retain the runoff from a 5 mm 

storm on site for Phase 3. Detailed water balance calculations can be found in 

Appendix B of this report. Refer to Appendix D for Preliminary Hydrological 

Investigation, exp., 2023. 

Table 4-2: Phase 3 Water Balance Calculation  

Surface Type 
Area 
(m2) 

Initial 
Abstraction 

(m) 

Volume 
Abstracted 

(m3) 

5 mm 
Volume 

(m3) 

Water 
Balance 

(m3) 

Soft Landscaping / 

Park 
685.41 0.005 3.4 3.4 0.0 

Green Roof 0.00 0.005 0.0 0.00 0.0 

Impervious at 

Grade 
9659.08 0.000 0.0 48.3 48.3 

Impervious at Roof 8739.85 0.000 0.0 43.7 43.7 

Total 19084.34  3.4 95.4 92.0 

4.2.4 Water Quality 

As mentioned in Section 1.4.3, Enhanced Level of protection is required for the 

proposed development. The target is to treat 90% of the annual runoff volume and 

remove 80% of the total suspended solids (T.S.S.). 

The individual Residential / Commercial block will have their own filter-based water 

treatment units, an area expected to achieve the full 80% TSS removal. Roof runoff is 

considered clean provided it does not mix with at-grade runoff prior to collection in SWM 

storage volumes. 

Since the TRCA only credits a maximum 50% TSS removal rate for conventional OGS 

units; should filter-based units not be permitted in the municipal right-of-way as part of 

detailed design, evaluation of a treatment train approach will be considered for the 

public right-of-way roads and public spaces. Treatment train may include: bioretention 
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areas, extended tree pits in the right-of-way boulevards, and stormwater curb 

extensions will be proposed within the roads and public spaces. 

4.2.5 Water Quantity 

As stated in Section 1.4.4, the post-development flows from the site shall be attenuated 

to the allowable flow, for all storms up to and including the 100-year storm event. As 

mentioned in Section 4.2.1, Phase 3 is divided into three catchments (i.e., 205, 206 and 

207), the 100-year flow from the catchments will be controlled with volume provided by 

underground cistern and superpipes. The runoff from catchment 205 will be controlled 

by an underground cistern with a volume of 700 m3 (350 m2 x 2 m) located in the 

underground parking structure. The runoff from catchments 206 and 207 will be 

controlled by providing volume of 1050 mm and 450 mm superpipes. The flow will be 

controlled by flow control devices such as pumps, weirs, orifice plates or a combination 

of these measures. The detailed design of the flow control devices will be provided in 

future submissions. 

A HydroCAD model is used to simulate the hydrologic response of the site under 

proposed development conditions and to determine the required detention volume for 

quantity control using the Rational Method and City of Pickering IDF curve explained in 

Section 1.6. The runoff coefficient adjustment factors have been applied based on the 

City of Pickering SWM design guideline. 

A summary of the modelling results for the proposed underground cistern and 

superpipes are provided in Table 4-3, and Table 4-4. A comparison of post-

development to pre-development flows is shown in Table 4-5. Full HydroCAD modelling 

output is provided in Appendix C. 

Table 4-3: Summary of the Storage Utilization for Phase 3  

Return Period 

Catchment 205 Cistern 

Utilized 
Storage 

(m3/ 700 m3) 

Peak Water 
Elevation 

(m) 

2 173.1 0.49 

5 244.0 0.70 

10 293.0 0.84 

25 368.7 1.05 

50 417.1 1.19 

100 452.1 1.29 

Table 4-4: Summary of the Storage Utilization for Phase 3  
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Return Period 

Catchment 206 Superpipe Catchment 207 Superpipe 

Utilized 
Storage 

(m3/ 173.20 m3) 

Peak Water 
Elevation 

(m) 

Utilized 
Storage 

(m3/ 4.0 m3) 

Peak Water 
Elevation 

(m) 

2 43.6 0.31 0.4 0.07 

5 64.1 0.42 0.6 0.10 

10 78.1 0.49 0.9 0.12 

25 100.3 0.59 1.5 0.18 

50 114.2 0.66 2.1 0.23 

100 124.7 0.71 2.7 0.29 

Table 4-5: Summary of Modelling Results Compared to Allowable for Phase 3 

Return 
Period 

205 
Development 
Release Rate 

(L/s) 

206 
Development 
Release Rate 

(L/s) 

207 
Development 
Release Rate 

(L/s) 

Total 
Development 
Release Rate* 

(L/s) 

Total 
Allowable 
Release 
Rate, QP 

(L/s) 

2 69.9 23.0 2.1 95.0 185.2 

5 86.0 27.5 2.9 116.4 185.2 

10 95.6 30.1 3.4 129.1 185.2 

25 108.7 33.7 4.5 146.9 185.2 

50 116.3 35.9 5.2 157.4 185.2 

100 121.5 37.4 5.9 164.9 185.2 

*Flow from entire Phase 3 is not an arithmetic sum of flows from all subcatchments, but it is iteratively 

determined. 

Therefore, the modelling results demonstrate that the overall peak flow rate from the 

entire site will be below the allowable release rates for all storms up to and including the 

100-year storm event. Additionally, the modelling results demonstrates that the 

100-year storm event uses a maximum storage volume which are below the 

underground cistern and superpipes’ designed storm volume for final and interim 

conditions.  
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4.3 Phase 3 Design Conclusion 

Erosion Control 

Erosion control for this phase will be provided by runoff reduction from the site through 

infiltration of a minimum 5 mm rainfall depth across all impervious surfaces. More 

details will be provided at the detailed design stage. Temporary erosion and sediment 

controls measures will be implemented during construction. 

Water Balance 

The proposed site is in an area of LGRA. Based on the City of Pickering’s request, 

5 mm on site infiltration within the 72-hour drawdown time is required for the private 

lands. Accordingly, a 93m³ infiltration gallery with the area and depth of 380 m2 and 

0.61 m with drawdown time of 43 hours will be proposed southeast of the Phase 3. 

Water Quality 

The individual Residential / Commercial block will have its own filter-based water 

treatment units. Treatment train approach along with the OGS units will be considered 

for the right-of-way roads and public space. 

Water Quantity 

Phase 3 includes a commercial / residential block, public road and park. Accordingly, an 

underground cistern with a volume of 700 m3 (for commercial / residential block) and 

1050 mm and 450 mm superpipes (for public road and park) are proposed respectively. 

Post-development flows, including the expected flows from the development, have been 

controlled to below the allowable release rate for the site for both the interim and final 

conditions. 
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5 PHASE 4 DEVELOPMENT BLOCK 

5.1 Phase 4 Pre-Development Condition 

Phase 4 of the development has an area of approximately 2.46 ha. Under the existing 

condition, the Phase 4 area consists of a Home Depot building, and roads with minimal 

landscaping. The runoff storage for the existing Phase 4 boundary consists of an 

underground storage system, roof top control, surface ponding and pipe storage as a 

part of catchment 103 and uncontrolled runoff as part of catchment 102 which is 

explained in Section 1.6. Runoff from the existing area is collected via catchbasins and 

internal storm sewers and directed to the underground storage and ultimately to existing 

MH18 where flow control is provided by a 250 mm orifice tube. The existing 

uncontrolled runoff from catchment 102 is collected by double catchbasins draining to 

the existing 1.83 m x 1.83 m box culvert and eventually to the existing 900 mm culvert 

under the GO Transit and CNR tracks southwest of the subject site. The existing 

condition of Phase 4 is shown in Figure 5.1.  
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5.2 Phase 4 Post Development Condition 

5.2.1 General 

The 2.46 ha proposed development will consist of redeveloping the existing Home 

Depot building and roads. This phase is split into four drainage catchments (i.e., 208, 

209, 210, and 211). Catchment 208 includes the proposed residential building D with 

33-stories. Catchment 209 includes the public park, and Catchments 210 and 211 

include private roads respectively. The 100-year flow from each catchment will be 

captured via catchbasins and roof area drains and will be conveyed to the underground 

cistern and superpipes. The 100-year flow from building D and park area (i.e., 

catchment 208 and 209) will be controlled to allowable release rates explained in 

Section 1.6. The 100-year flow from private roads (i.e., catchment 210 and 211) will be 

captured by existing and proposed single and double catchbasins and will drain to the 

existing 1.83 m x 1.83 m box culvert uncontrolled via the existing and proposed storm 

sewers. Erosion sediment control and quality control for Phase 4 will be achieved as 

explained in the following sections. 

The storm cistern in Building D (i.e., catchment 208) will be connected to the existing 

storm MH19, south of the subject site. The proposed superpipe in the park area 

(i.e., catchment 209) will be connected to the existing storm MH17 via proposed control 

MH10 south of the park area. The runoff from private roads (i.e., catchment 210 and 

211) will be conveyed via the proposed 750 mm pipe and existing 525 mm to 900 mm 

storm sewers uncontrolled to the existing 1.83 m x 1.83 m box culvert. As mentioned in 

Section 1.6, the controlled and uncontrolled runoff from the subject site will drain to the 

existing 900 mm culvert under the GO Transit and CNR tracks. For more details refer to 

the Functional Servicing Report by WSP dated October 2023 under separate cover. 

An area breakdown for the proposed development under final condition is provided 

below in Table 5-1. Please refer to Figure 5.1 for details of the post-development 

conditions and land-uses. Detailed calculations can be found in Appendix B.  
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Table 5-1: Phase 4 Proposed Land-Use Area Breakdown  

Land-Use 
Area 
(m2) 

TIMP 
(%) 

Soft Landscaping / Park 7761.83 7% 

Green Roof 0.00 43% 

Impervious at Grade 7178.99 100% 

Impervious at Roof 9699.28 100% 

Site Total 24640.10 71% 

* Green roof areas will be proposed at a later design stage  

5.2.2 Erosion Control 

Erosion control for this development will be provided by runoff reduction from the site 

through infiltration of a minimum 5 mm rainfall depth across all impervious surfaces. The 

infiltration of 5 mm will be achieved by proposed infiltration galleries explained in the 

following Section 5.2.3. 

5.2.3 Water Balance 

As noted in Section 1.4.2, the Site is located within a LGRA. Therefore, there are no 

site-specific water balance requirements for the site. However, based on the City of 

Pickering’s request 5 mm of on site infiltration within the 72-hour drawdown time is 

required for the private lands. 

The Infiltration rate has been calculated using Hydraulic Conductivity data from the site 

per Preliminary Hydrological Investigation, exp., 2023. A measured hydraulic 

conductivity of between 7.9*10^-7 and 1.1 * 10^-4 m/s was observed. The lowest value 

has been used as it is more conservative. Accordingly, an infiltration gallery with the 

area and depth of 484 m2 and 0.44 m  will be proposed northeast of Phase 4. The 

infiltration gallery is sized to provide an infiltration volume of 85 m3 with a drawdown 

time of 32 hours. The first 5 mm of rainfall will be captured from the roof area of building 

D and will be conveyed to the underground infiltration galleries.  

The ground water level is reported as 2.54 mbgs in BH/MW5D on May 31, 2023, in 

Preliminary Hydrological Investigation, exp., 2023. The clearance from the groundwater 

level by considering 0.6 m cover on top the infiltration gallery is roughly 1.50 m which 

meets the minimum clearance requirement. 

Table 5-2, outlines the water balance volume required to retain the runoff from a 5 mm 

storm on site for Phase 4. Detailed water balance calculations can be found in 

Appendix B of this report. Refer to Appendix D for Preliminary Hydrological 

Investigation, exp., 2023. 



 

 

WSP 
October 2023  
Page 38 

Tribute  1101A, 1105 and 1163 Kingston Road  
Project No.  221-12931-00 

Tribute (Brookdale) Limited 

Table 5-2: Phase 4 Water Balance Calculation  

Surface Type 
Area 
(m2) 

Initial 
Abstraction 

(m) 

Volume 
Abstracted 

(m3) 

5 mm 
Volume 

(m3) 

Water 
Balance 

(m3) 

Soft Landscaping / 

Park 
7,762 0.005 38.8 38.8 0.00 

Green Roof - 0.005 0.0 0.00 0.00 

Impervious at 

Grade 
7,179 0.000 0.0 35.9 35.8 

Impervious at Roof 9,699 0.000 0.0 48.5 48.5 

Total 24,640  38.8 123.2 84.3 

5.2.4 Water Quality 

As mentioned in Section 1.4.3, Enhanced Level of protection is required for the 

proposed development. The target is to treat 90% of the annual runoff volume and 

remove 80% of the total suspended solids (T.S.S.). 

The individual Residential block will have their own filter-based water treatment units, 

and area expected to achieve the full 80% TSS removal. Roof runoff is considered 

clean provided it does not mix with at-grade runoff prior to collection in SWM storage 

volumes. Since the TRCA only credits a maximum 50% TSS removal rate for 

conventional OGS units; should filter-based units not be permitted in the right-of-way as 

part of detailed design, evaluation of a treatment train approach will be considered for 

the roads and public spaces. Treatment train may include: bioretention areas, extended 

tree pits in the right-of-way boulevards, and stormwater curb extensions will be 

proposed within the roads and public spaces. 

5.2.5 Water Quantity 

As stated in Section 1.4.4, the post-development flows from the site shall be attenuated 

to the allowable flow, for all storms up to and including the 100-year storm event. As 

mentioned in Section 5.2.1, Phase 4 is divided into four catchments (i.e., 208, 209, 210 

and 211), the 100-year flow from the catchments (i.e., 208 and 209) will be controlled 

with volume provided by underground cistern and superpipes. The 100-year flow from 

the uncontrolled catchments (i.e., 210 and 211) will be drained uncontrolled. The runoff 

from Catchment 208 will be controlled by an underground cistern with a volume of 

600 m3 (300 m2 x 2 m) located in the underground parking structure. The runoff from 

Catchment 209 will be controlled by providing volume of 600 mm superpipes. The flow 

will be controlled by flow control devices such as pumps, weirs, orifice plates or 
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combination of. The detailed design of the flow control devices will be provided in the 

detailed design stage. 

The HydroCAD model is used to simulate the hydrologic response of the site under 

proposed development conditions and to determine the required detention volume for 

quantity control using the Rational Method and City of Pickering IDF curve explained in 

Section 1.6. The runoff coefficient adjustment factor has been applied based on the 

City of Pickering SWM design guideline. 

A summary of the modelling results for the proposed underground cistern and 

superpipes are provided in Table 5-3. A comparison of post-development to pre-

development flows is shown in Table 5-4. Full HydroCAD modelling output is provided 

in Appendix C. 

Table 5-3: Summary of the Storage Utilization for Phase 4  

Return Period 

Catchment 208 Cistern Catchment 209 Superpipe 

Utilized 
Storage 

(m3/ 600 m3) 

Peak Water 
Elevation 

(m) 

Utilized 
Storage 

(m3/ 18.4 m3) 

Peak Water 
Elevation (m) 

2 185.3 0.62 1.9 0.10 

5 258.7 0.86 2.7 0.12 

10 309.6 1.03 3.2 0.14 

25 384.1 1.28 5.1 0.19 

50 433.3 1.45 6.6 0.23 

100 465.0 1.55 8.6 0.29 
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Table 5-4: Summary of Modelling Results Compared to Allowable for Phase 4 

Return 
Period 

208, 209 

Development 
Release Rate 

(L/s) 

210, 211  

Uncontrolled 
Development 

Rate (L/s) 

Total 
Development 

Rate* (L/s) 

Total 
Allowable 
Release 
Rate, QP 

(L/s) 

2 53.1 84.2 137.3 407.5 

5 65.6 115.3 180.9 407.5 

10 73.0 136.7 209.7 407.5 

25 84.8 179.7 264.5 407.5 

50 91.9 219.4 311.3 407.5 

100 97.6 253.1 350.7 407.5 

*Flow from entire Phase 4 is not an arithmetic sum of flows from all subcatchments, but it is iteratively 

determined. 

Therefore, the modelling results demonstrate that the overall peak flow rate from the 

entire site will be below the allowable release rates for all storms up to and including the 

100-year storm event. Additionally, the modelling results demonstrates that the 

100-year storm event uses a maximum storage volume which are below the 

underground cistern and superpipes’ designed storm volume for final conditions. 

5.3 Phase 4 Design Conclusion 

Erosion Control 

Erosion control for Phase 4 will be provided by runoff reduction from the site through 

infiltration of a minimum of 5 mm rainfall depth across all impervious surfaces. More 

details will be provided at the detailed design stage. Temporary erosion and sediment 

controls measures will be implemented during construction. 

Water Balance 

The proposed site is in an area of LGRA. Based on the City of Pickering’s request for 

5 mm on site infiltration within the 72-hour drawdown time for the private lands is 

required. Accordingly, an 85m³ infiltration gallery with the area and depth of 484 m2 and 

0.44 m with a drawdown time of 32 hours will be proposed northeast of Phase 4. 

Water Quality 
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The individual Residential block will have its own filter-based water treatment units. 

Treatment train approach along with the OGS units will be considered for the right-of-

way roads and public space. 

Water Quantity 

Phase 4 includes a residential block, private roads and a public park. Accordingly, an 

underground cistern with a volume of 600 m3 (for commercial / residential block) and 

600 mm superpipes (park) are proposed respectively. The private roads will drain 

uncontrolled. The post-development flows, including the expected flows from the 

development, have been controlled to below the allowable release rate for the site for 

the final conditions. 
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6 CONCLUSIONS 
A Stormwater Management report has been prepared in support of the Official Plan 

Amendment (OPA), and Zoning By-Law Amendment (ZBA) for the development of 

Brookdale at 1101A, 1105 and 1163 Kingston Road in the City of Pickering, based on 

the City of Pickering Stormwater Management Design Guidelines dated July 2019. 

— Water Balance: Each phase of the development is to address the water balance 

criterion separately and independently by retaining all runoff from the 5 mm rainfall. 

The accepted retention practices are infiltration and implementation of green roofs. 

For support of the OPA, and ZBA infiltration galleries within in each of the phases 

are sized and proposed to provide infiltration of the water balance volume for each 

phase. 

— Water Quality: All runoff from impervious at-grade surfaces within each phase shall 

be treated by an appropriately sized filtered water quality unit, Jellyfish Filters, for 

80% TSS removal. Runoff from rooftops and landscaping areas is considered clean 

as these areas are free from runoff generating activities. 

— Erosion Control: The minimum on-site retention of at least 5 mm will be achieved 

as per requirements by the City of Pickering. Temporary erosion and sediment 

control plans shall be implemented during construction. 

— Water Quantity: The use of controlled discharge for each phase boundary will 

ensure that the peak offsite discharge rate to municipal storm sewers shall be below 

the allowable flow rate defined according to the City of Pickering’s design 

requirements, for all storms up to and including the 100-year event. 

The report has demonstrated that the proposed SWM strategy will address stormwater 

management related impacts from this development and meet the intent of the City of 

Pickering’s Stormwater Management Design Guidelines. 
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B Stormwater Management 

Calculations 



Project No.

By Date Page

Checked Date
1

Subject
SWM Design Criteria

0.0 SWM Design Criteria

0.1 Jurisdictions

1 City of Pickering 

2 Regional Municipality of Durham 

3 Ministry of Environment, Conservation and Parks (MECP)

4 Toronto and Region Conservation Authority (TRCA)

a.  Subwatershed - Pine Creek 

0.2 SWM Design Criteria

1105-1163 Kingston Road 221-12931

P.P. 2023-10-27

I.S. 2023-10-27

0.2.1 Water Quality

Provide an Enhance Level of Protection or 80% TSS removal, as per MOECC SWMPDM (2003)

0.2.2 Water Balance

Based on the correspondences with City, 5mm on site retention and infiltration with a 72 hour drawdown time is required for 

the private lands. It is expected that best efforts will be taken to provide  of the site and to use S.W.M. facilities that reduce 

runoff volumes, which will result in reduced loading of pollutants. 

0.2.3 Erosion Control

1) The post-development peak flow rates generated from the City's IDF Curves for 2 to 100-year storm events shall be controlled to 

pre-development levels for 5-year storm with maximum runoff coefficient 0.5

2) Allowable flow rates based on the existing storm system explained in the SWM report, proposed commercial development for 

Brookdale Centers Inc, 1105 Kingston Road,  by a.m. candaras associates inc., 2015

Provide extended detention of runoff from 25 mm rainfall event and release within a minimum 24 hour period.  Erosion control 

measures are required to limit erosion at the outfall locations. Or

Runoff reduction from the site through infiltration, evapotranspiration and reuse of a minimum 5mm of rainfall depth across all 

impervious surfaces. 

0.2.4 Quantity Control



Project No.

By Date Page

Checked Date
2

Subject
SWM Parameters

1.0 Design Rainfall Event

1.1 Design Storm

IDF Curve City of Pickering

1 hour AES TRCA

1.2 IDF Curves

Source of IDF:

Equation:

Where, I = Rainfall Intensity (mm/hr)

t = Time of Concentration (minutes)

A, B, C = Constant Values for Storms with Various Return Period.

2 715.1 5.26 0.815 11.8 0.1 77.6

5 1082.9 6.01 0.837 0.1 0.1 106.3

10 1314.0 6.03 0.845 0.1 0.1 126.0

25 1581.7 6.01 0.848 0.1 0.1 150.6

50 1828.0 6.19 0.856 0.1 0.1 168.6

100 2096.4 6.49 0.863 0.1 0.1 186.7

Return 

Period

(Years)

1105-1163 Kingston Road 221-12931

P.P. 2023-10-27

I.S. 2023-10-27

In general, the SCS design storm should be used for determining the hydrographs for undeveloped watersheds and for checking 

detention storages required for quantity control.  

The Chicago design storms should be used for determining hydrographs in urban areas and also for checking detention storage.  In many 

cases, the consultant will be required to run both sets of design storms to make sure that the more stringent is used for each individual 

element of the drainage system.

The City of Pickering Accepted IDF Data

A B C

Pickering

Rainfall Amount (mm)
Intensity 

(mm/hr)

1 Hour AES 24 hour 10 min

Note: 

1) The minimum initial time of concentration is to be 10 minutes

� �  
�

�� � �	
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By Date Page

Checked Date 3
Subject SWM Parameters

2.0 Soil Information

2.1 SCS Curve Number

Brsl

Sandy 

Loam/Sandy Silt 

Til

BL

Bottom Land

Paved/Grass 

B

98

99

2.2

0.4

79

89.6

29.4

4.4

https://sis.agr.gc.ca/cansis/publications/surveys/on/on23/index.html 

Soil Survey Report #23 - Soil Map of Ontario (National Soil DataBase, NSDB)

SCS Curve Number, CN (II) (Table 8.7.3, Park Area, Lawn, water resources engineering, Larry Mays, 2010)

SCS Curve Number, CN (III) Equation 8.7.2, water resources engineering, Larry Mays, 2010

Soil Storage, S  S=(25400/CN(III))-254

Initial Abstraction, IA (mm) CN<=70, IA=0.075S, CN>70<=80, IA=0.1S, CN>80<=90, IA=0.15S, CN>90, IA=0.2S

SCS Curve Number, CN (II)

SCS Curve Number, CN (III)

(Table 8.7.3, Paved area,water resources engineering, Larry Mays, 2010)

Equation 8.7.2, water resources engineering, Larry Mays, 2010

1105-1163 Kingston Road 221-12931

P.P. 2023-10-27

I.S. 2023-10-27

Site Location Kingston Road & Walnut Lane Road

Initial Abstraction, IA (mm) CN<=70, IA=0.075S, CN>70<=80, IA=0.1S, CN>80<=90, IA=0.15S, CN>90, IA=0.2S

Soil Symbol:

Soil Type,(PH1,PH3, PH4):

Soil Survey Report #23 - Soil Map of Ontario County

(National Soil DataBase, NSDB), Preliminary Hydrogeological Investogation, exp, 2023

Hydrologic Soil Group (HSG) (Design Chart 1.08, MTO Drainage Manual, 1997)

Soil Storage, S  S=(25400/CN(III))-254

Soil Symbol: Soil Survey Report #23 - Soil Map of Ontario County

(National Soil DataBase, NSDB)Soil Type:

Land Use:

Site Location
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Pre-Development Conditions Overall within Property Limit

Area (m2) 2 5 10 25 50 100

8163 0.25 0.25 0.25 0.28 0.30 0.31

45921 0.95 0.95 0.95 1.00 1.00 1.00

21308 0.95 0.95 0.95 1.00 1.00 1.00

75392 0.87 0.87 0.87 0.96 1.00 1.00

Pre-Development Conditions Overall Including  External Area

Area (m2) 2 5 10 25 50 100

9272 0.25 0.25 0.25 0.28 0.30 0.31

49577 0.87 0.87 0.87 0.96 1.00 1.00

21308 0.00 0.00 0.00 0.00 0.00 0.00

80156 0.56 0.56 0.56 0.61 0.67 0.70

Pre-Development Conditions - 101

Area (m2) 2 5 10 25 50 100

1424 0.25 0.25 0.25 0.28 0.30 0.31

24185 0.95 0.95 0.95 1.00 1.00 1.00

3277 0.95 0.95 0.95 1.00 1.00 1.00

28886 0.92 0.92 0.92 1.00 1.00 1.00

Pre-Development Conditions - 102

Area (m2) 2 5 10 25 50 100

127 0.25 0.25 0.25 0.28 0.30 0.31

181 0.95 0.95 0.95 1.00 1.00 1.00

3277 0.95 0.95 0.95 1.00 1.00 1.00

3585 0.92 0.92 0.92 1.00 1.00 1.00

Pre-Development Conditions -103

Area (m2) 2 5 10 25 50 100

3920 0.25 0.25 0.25 0.28 0.30 0.31

15936 0.95 0.95 0.95 1.00 1.00 1.00

13161 0.95 0.95 0.95 1.00 1.00 1.00

33017 0.87 0.87 0.87 0.95 1.00 1.00

Runoff Coefficients C, Return Period (Years)

Land Use

Soft Landscaping

Impervious at Grade

Impervious Roof

Total Area

As per City of Pickering Stormwater Management Design Guidelines (July 2019) Section 6.2.3.

For less frequent storms an Antecedent Precipiation Factor (Ca) should be used and Rational Formula to be modified 

accordingly to: Q  (Flow) = A (Area) x C (Runoff Coefficient) x Ca (Antecedent Precipiation Factor) x I (Rainfall Intensity)

Storm Ca

1 to 10 year storm 1.00

25 year storm 1.10

50 year storm 1.20

100 year storm 1.25

Product of 'Ca x C' should not exceed 1.00

Stormwater Management Calculations Project: 1105-1163 Kingston Road No.: 221-12931

Existing Area Takeoff and Runoff 

Coefficient Adjustment Calculations- to 

Frenchmans Bay

P.P.

Date: 2023-10-27
I.S.

Impervious Roof

Total Area

Runoff Coefficients C, Return Period (Years)

Land Use

Soft Landscaping

Impervious at Grade

Impervious Roof

Runoff Coefficients C, Return Period (Years)

Land Use

Soft Landscaping

Impervious at Grade

Total Area

Impervious Roof

Impervious Roof

Total Area

Runoff Coefficients C, Return Period (Years)

Land Use

Soft Landscaping

Impervious at Grade

Runoff Coefficients C, Return Period (Years)

Land Use

Soft Landscaping

Impervious at Grade

Total Area
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Pre-Development Conditions - 104

Area (m2) 2 5 10 25 50 100

540 0.25 0.25 0.25 0.28 0.30 0.31

3877 0.95 0.95 0.95 1.00 1.00 1.00

1592 0.95 0.95 0.95 1.00 1.00 1.00

6009 0.89 0.92 0.92 1.00 1.00 1.00

Area (m2) 2 5 10 25 50 100

2152 0.25 0.25 0.25 0.28 0.30 0.31

1742 0.95 0.95 0.95 1.00 1.00 1.00

0 0.95 0.95 0.95 1.00 1.00 1.00

3895 0.56 0.56 0.56 0.62 0.68 0.70

Area (m2) 2 5 10 25 50 100

588 0.25 0.25 0.25 0.28 0.30 0.31

3222 0.95 0.95 0.95 1.00 1.00 1.00

0 0.95 0.95 0.95 1.00 1.00 1.00

3810 0.84 0.84 0.84 0.93 1.00 1.00

Area (m2) 2 5 10 25 50 100

520 0.25 0.25 0.25 0.28 0.30 0.31

434 0.95 0.95 0.95 1.00 1.00 1.00

0 0.95 0.95 0.95 1.00 1.00 1.00

954 0.57 0.57 0.57 0.63 0.68 0.71

Impervious Roof

Stormwater Management Calculations Project: 1105-1163 Kingston Road No.: 221-12931

Existing  Area Takeoff and Runoff 

Coefficient Adjustment Calculations- to  

Frenchmans Bay

P.P.

Pre-Development Conditions -105

Runoff Coefficients C, Return Period (Years)

Land Use

Soft Landscaping

Impervious at Grade

Total Area

Impervious Roof

Soft Landscaping

Impervious at Grade

Total Area

External Areas - EX2

Total Area

Impervious Roof

Impervious Roof

External Areas - EX1

Date: 2023-10-27
I.S.

Land Use

Soft Landscaping

Impervious at Grade

Runoff Coefficients C, Return Period (Years)

Runoff Coefficients C, Return Period (Years)

Total Area

Runoff Coefficients C, Return Period (Years)

Land Use

Soft Landscaping

Impervious at Grade

Land Use



By: Page:

Checked: 6

Area (m2) 2 5 10 25 50 100

2069 0.25 0.25 0.25 0.28 0.30 0.31

2069 0.25 0.25 0.25 0.28 0.30 0.31

Runoff Coefficients C, Return Period (Years)

Land Use

Soft Landscaping-to Pine Creek

Total Area

Pre-Development Conditions -106

Existing Area Takeoff and Runoff 

Coefficient Adjustment Calculations- to  

Pine Creek

P.P.

Date: 2023-10-27
I.S.

Stormwater Management Calculations Project: 1105-1163 Kingston Road No.: 221-12931
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Post-Development Conditions Overall

Area (m2) 2 5 10 25 50 100

11019 0.25 0.25 0.25 0.28 0.30 0.31

0 0.50 0.50 0.50 0.55 0.60 0.63

30999 0.95 0.95 0.95 1.00 1.00 1.00

33373 0.95 0.95 0.95 1.00 1.00 1.00

75392 0.85 0.85 0.85 0.93 1.00 1.00

Post-Development Conditions - 201

Area (m2) 2 5 10 25 50 100

0 0.25 0.25 0.25 0.28 0.30 0.31

0 0.50 0.50 0.50 0.55 0.60 0.63

8131 0.95 0.95 0.95 1.00 1.00 1.00

8459 0.95 0.95 0.95 1.00 1.00 1.00

16590 0.95 0.95 0.95 1.00 1.00 1.00

Post-Development Conditions -202

Area (m2) 2 5 10 25 50 100

1061 0.25 0.25 0.25 0.28 0.30 0.31

0 0.50 0.50 0.50 0.55 0.60 0.63

0 0.95 0.95 0.95 1.00 1.00 1.00

0 0.95 0.95 0.95 1.00 1.00 1.00

1061 0.25 0.25 0.25 0.28 0.30 0.31

Post-Development Conditions - 203

Area (m2) 2 5 10 25 50 100

1511 0.25 0.25 0.25 0.28 0.30 0.31

0 0.50 0.50 0.50 0.55 0.60 0.63

4458 0.95 0.95 0.95 1.00 1.00 1.00

6475 0.95 0.95 0.95 1.00 1.00 1.00

12444 0.87 0.95 0.95 1.00 1.00 1.00

Stormwater Management Calculations Project: 1105-1163 Kingston Road No.: 221-12931

Proposed Area Takeoff and Runoff 

Coefficient Adjustment Calculations-to 

Frenchmans Bay

P.P.

Date: 2023-10-27
I.S.

As per City of Pickering Stormwater Management Design Guidelines (July 2019) Section 6.2.3.

For less frequent storms an Antecedent Precipitation Factor (Ca) should be used and Rational Formula to be modified 

accordingly to: Q  (Flow) = A (Area) x C (Runoff Coefficient) x Ca (Antecedent Precipitation Factor) x I (Rainfall Intensity)

Storm Ca

1 to 10 year storm 1.00

25 year storm 1.10

50 year storm 1.20

100 year storm 1.25

Product of 'Ca x C' should not exceed 1.00

Total Area

Runoff Coefficients C, Return Period (Years)

Land Use

Soft Landscaping/Park

Green Roof

Total Area

Runoff Coefficients C, Return Period (Years)

Land Use

Soft Landscaping/Park

Green Roof

Total Area

Runoff Coefficients C, Return Period (Years)

Land Use

Soft Landscaping/Park

Green Roof

Total Area

Runoff Coefficients C, Return Period (Years)

Land Use

Soft Landscaping/Park

Green Roof

Impervious at Grade

Impervious at Roof

Impervious at Grade

Impervious at Roof

Impervious at Grade

Impervious at Roof

Impervious at Roof

Impervious at Grade
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Area (m2) 2 5 10 25 50 100

0 0.25 0.25 0.25 0.28 0.30 0.31

0 0.50 0.50 0.50 0.55 0.60 0.63

1572 0.95 0.95 0.95 1.00 1.00 1.00

0 0.95 0.95 0.95 1.00 1.00 1.00

1572 0.95 0.95 0.95 1.00 1.00 1.00

Area (m2) 2 5 10 25 50 100

0 0.25 0.25 0.25 0.28 0.30 0.31

0 0.50 0.50 0.50 0.55 0.60 0.63

5562 0.95 0.95 0.95 1.00 1.00 1.00

8740 0.95 0.95 0.95 1.00 1.00 1.00

14302 0.95 0.95 0.95 1.00 1.00 1.00

Area (m2) 2 5 10 25 50 100

0 0.25 0.25 0.25 0.28 0.30 0.31

0 0.50 0.50 0.50 0.55 0.60 0.63

4097 0.95 0.95 0.95 1.00 1.00 1.00

0 0.95 0.95 0.95 1.00 1.00 1.00

4097 0.95 0.95 0.95 1.00 1.00 1.00

Area (m2) 2 5 10 25 50 100

685 0.25 0.25 0.25 0.28 0.30 0.31

0 0.50 0.50 0.50 0.55 0.60 0.63

0 0.95 0.95 0.95 1.00 1.00 1.00

0 0.95 0.95 0.95 1.00 1.00 1.00

685 0.25 0.25 0.25 0.28 0.30 0.31

Area (m2) 2 5 10 25 50 100

0 0.25 0.25 0.25 0.28 0.30 0.31

0 0.50 0.50 0.50 0.55 0.60 0.63

3880 0.95 0.95 0.95 1.00 1.00 1.00

9699 0.95 0.95 0.95 1.00 1.00 1.00

13580 0.95 0.95 0.95 1.00 1.00 1.00

Stormwater Management Calculations Project: 1105-1163 Kingston Road No.: 221-12931

Proposed Area Takeoff and Runoff 

Coefficient Adjustment Calculations- to 

Frenchmans Bay

P.P.

Date: 2023-10-27
I.S.

Land Use

Post-Development Conditions -204

Runoff Coefficients C, Return Period (Years)

Land Use

Soft Landscaping/Park

Green Roof

Impervious at Grade

Total Area

Post-Development Conditions -205

Runoff Coefficients C, Return Period (Years)

Land Use

Soft Landscaping/Park

Total Area

Post-Development Conditions -206

Green Roof

Runoff Coefficients C, Return Period (Years)

Land Use

Soft Landscaping/Park

Green Roof

Total Area

Impervious at Grade

Impervious at Roof

Post-Development Conditions -208

Runoff Coefficients C, Return Period (Years)

Land Use

Soft Landscaping/Park

Impervious at Grade

Impervious at Roof

Total Area

Impervious at Roof

Post-Development Conditions -207

Soft Landscaping/Park

Green Roof

Impervious at Grade

Impervious at Roof

Runoff Coefficients C, Return Period (Years)

Green Roof

Impervious at Grade

Impervious at Roof

Total Area
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Area (m2) 2 5 10 25 50 100

2333 0.25 0.25 0.25 0.28 0.30 0.31

0 0.50 0.50 0.50 0.55 0.60 0.63

0 0.95 0.95 0.95 1.00 1.00 1.00

0 0.95 0.95 0.95 1.00 1.00 1.00

2333 0.25 0.25 0.25 0.28 0.30 0.31

Area (m2) 2 5 10 25 50 100

2432 0.25 0.25 0.25 0.28 0.30 0.31

0 0.50 0.50 0.50 0.55 0.60 0.63

1369 0.95 0.95 0.95 1.00 1.00 1.00

0 0.95 0.95 0.95 1.00 1.00 1.00

3801 0.50 0.50 0.50 0.55 0.60 0.63

Area (m2) 2 5 10 25 50 100

2997 0.25 0.25 0.25 0.28 0.30 0.31

0 0.50 0.50 0.50 0.55 0.60 0.63

1930 0.95 0.95 0.95 1.00 1.00 1.00

0 0.95 0.95 0.95 1.00 1.00 1.00

4926 0.52 0.52 0.52 0.58 0.63 0.66

Runoff Coefficients C, Return Period (Years)

Land Use

Soft Landscaping/Park

Green Roof

Post-Development Conditions -209

Stormwater Management Calculations Project: 1105-1163 Kingston Road No.: 221-12931

Proposed Area Takeoff and Runoff 

Coefficient Adjustment Calculations- to 

Frenchmans Bay

P.P.

Date: 2023-10-27
I.S.

Runoff Coefficients C, Return Period (Years)

Runoff Coefficients C, Return Period (Years)

Land Use

Soft Landscaping/Park

Green Roof

Impervious at Grade

Impervious at Grade

Impervious at Roof

Total Area

Post-Development Conditions -210

Total Area

Land Use

Soft Landscaping/Park

Green Roof

Impervious at Grade

Impervious at Roof

Impervious at Roof

Total Area

Post-Development Conditions -211
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Area (m2) 2 5 10 25 50 100

2069 0.25 0.25 0.25 0.28 0.30 0.31

0 0.50 0.50 0.50 0.55 0.60 0.63

0 0.95 0.95 0.95 1.00 1.00 1.00

0 0.95 0.95 0.95 1.00 1.00 1.00

2069 0.25 0.25 0.25 0.28 0.30 0.31

Post-Development Conditions -212

Runoff Coefficients C, Return Period (Years)

Land Use

Soft Landscaping/Park

Green Roof

Impervious at Grade

Impervious at Roof

Total Area

Stormwater Management Calculations Project: 1105-1163 Kingston Road No.: 221-12931

Proposed Area Takeoff and Runoff 

Coefficient Adjustment Calculations- to 

Pine Creek

P.P.

Date: 2023-10-27
I.S.
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Calculation of existing runoff rate is undertaken using the Rational Method: Q = 2.78 CaCIA

Where: Q = Peak flow rate (litres/second)

Ca = Runoff coefficient adjustment factor (-)

C = Runoff coefficient (-)

I = Rainfall intensity (mm/hour)

A = Catchment area (hectares)

Project Area, Total 7.54 hectares

Runoff Coef, C 0.50

Where: 

I = Rainfall intensity (mm/hour)

t = Time of concentration (minutes)

2 5 10 25 50 100

715.076 1082.901 1313.979 1581.718 1828.009 2096.425

5.262 6.007 6.026 6.007 6.193 6.485

0.815 0.837 0.845 0.848 0.856 0.863

10 10 10 10 10 10

77.6 106.3 126.0 150.6 168.6 186.7

0.50 0.50 0.50 0.55 0.60 0.63

812.9 1114.1 1320.8 1736.2 2119.9 2445.6

*Note: For a small site (<2.0ha), a time of concentration of 10 minutes was assumed for the calculations

**Note: as per City's request the maximum runoff coefficient to be considered as 0.5

Satellite

Project: 1105-1163 Kingston Road No.:

A, B and C = Parameters defined in Table 12 of City of Pickering Stormwater Management Design 

Guidelines (July 2019)

Return Period (Years)

221-12931

 Flow Rate-All Phases to Frenchmans Bay- 

Runoff Coefficient of 0.5

P.P.
Date: 2023-10-27

I.s.

I (mm/hr)

Adjusted C** (-)

Total Area

T (mins) *

Stormwater Management Calculations

A

B

C
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Allowable flow rates based on the SWM report, proposed commercial development for Brookdale Centers Inc, 1105 Kingston Road, 

by a.m. candaras associates inc., 2015= 550.00 L/s

Calculation of existing additional runoff flow rate from subcatchment 103, and 104 using the Rational Method: Q = 2.78 CaCIA

Where: Q = Peak flow rate (litres/second)

Ca = Runoff coefficient adjustment factor (-), refer to page 4

C = Runoff coefficient (-)

I = Rainfall intensity (mm/hour)

A = Catchment area (hectares)

Catchment ID

104

105

Where: 

I = Rainfall intensity (mm/hour)

t = Time of concentration (minutes)

2 5 100

647.7 2464 1770

4 16 4

0.784 1 0.82

10 10 10

81.8 94.8 203.3

0.50 0.50 0.63

68.3 79.2 212.3

44.3 51.3 137.6

*Note: For a small site (<2.0ha), a time of concentration of 10 minutes was assumed for the calculations

**Maximum Runoff C, 0.5 per City of Pickering request

Allowable flow rate from the proposed development (L/s)= 899.9

0.39

Allowable Flow Rate-All Phases to Frenchmans 

Bay

P.P.

Q_Total (L/s)_105

I.s.

Additional Area(ha)

0.60

Stormwater Management Calculations

B

A, B and C = Parameters defined in Table P-501, P-502, P504 of City of Pickering Planning and Development Department

Guidelines (January 1993)

Return Period (Years)

A

221-12931

Date: 2023-10-27

Project: 1105-1163 Kingston Road No.:

C

T (mins) *

Q_Total (L/s)_104

I (mm/hr)

Adjusted C**(-)
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Calculation of proposed uncontrolled runoff rate from subcatchment 210, and 211 using the Rational Method: Q = 2.78 CaCIA

Catchment ID

210

211

Where: 

I = Rainfall intensity (mm/hour)

t = Time of concentration (minutes)

2 5 10 25 50 100

715.076 1082.901 1313.979 1581.718 1828.009 2096.425

5.262 6.007 6.026 6.007 6.193 6.485

0.815 0.837 0.845 0.848 0.856 0.863

10 10 10 10 10 10

77.6 106.3 126.0 150.6 168.6 186.69

0.50 0.50 0.50 0.55 0.60 0.63

0.52 0.52 0.52 0.58 0.63 0.66

41.2 56.4 66.9 87.9 107.3 123.82

43.0 58.9 69.8 91.8 112.1 129.3

*Note: For a small site (<2.0ha), a time of concentration of 10 minutes was assumed for the calculations

** Refer to page 4 to 6 regarding the adjustment factors

Allowable flow rate from the controlled  site area (L/s)= 646.77

Phase Area (ha)

201 1.66 161.0

202 0.11 10.3

203 1.24 120.7

204 0.16 15.3

205 1.43 138.8

206 0.41 39.7

207 0.07 6.6

208 1.36 131.7

209 0.23 22.6

6.67 646.8 646.8

210 0.38 123.8

211 0.49 129.3

7.54 899.9 899.9

Satellite

Allowable Flow Rate-All Phases to Frenchmans 

Bay

P.P.

I.s.

0.49

Controlled

Q_210 (L/s)

PH2

PH3

PH4

Q_211 (L/s)

Catchment ID

PH1

Project: 1105-1163 Kingston Road

Total 

Total Controlled

UncontrolledPH4

Uncontrolled Area(ha)

0.38

Stormwater Management Calculations No.: 221-12931

Date: 2023-10-27

Adjusted C(-)**

A, B and C = Parameters defined in Table 12 of City of Pickering Stormwater Management Design 

Guidelines (July 2019)

Return Period (Years)

A

B

C

T (mins) *

I (mm/hr)

Adjusted C (-)**

253.1

171.3

Pro-rated Allowable Flow 

Rates (L/s)

136.0

185.2

154.4

� �  
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Calculation of proposed runoff flow rate from the site area  using the Rational Method, HydroCAD results, refer to Appendix C for details: Q = 2.78 CaCIA

Where: Q = Peak flow rate (litres/second)

Ca = Runoff coefficient adjustment factor (-), refer to page7 to 10

C = Runoff coefficient (-), refer to page 7 to 10

I = Rainfall intensity (mm/hour)

A = Catchment area (hectares)

Where: 

I = Rainfall intensity (mm/hour)

t = Time of concentration (minutes)

2 5 10 25 50 100

715.076 1082.901 1313.979 1581.718 1828.009 2096.425

5.262 6.007 6.026 6.007 6.193 6.485

0.815 0.837 0.845 0.848 0.856 0.863

10 10 10 10 10 10

77.6 106.3 126.0 150.6 168.6 186.7

*Note: For a small site (<2.0ha), a time of concentration of 10 minutes was assumed for the calculations

100-YR Required Volume per HydroCAD Results- Refer to Appendix C for more Details

Phase Area (ha)
Release Rates

(L/s)-100 yr

Allowable Flow 

Rates (L/s)

Minimum 

Required Volume

(m3)*

Provided Volume

(m3)

Peak Elevation

(m)

201 1.66 142.4 161.0 521.0 600.0 1.74

202 0.11 7.2 10.3 6.1 6.4 0.41

203 1.24 79.0 120.7 416.8 500.0 1.67

204 0.16 10.5 15.3 51.4 60.6 0.83

205 1.43 121.5 138.8 452.1 700.0 1.29

206 0.41 37.4 39.7 124.7 173.2 0.71

207 0.07 5.9 6.6 2.7 4.0 0.29

208 1.36 76.1 131.7 465.0 600.0 1.55

209 0.23 21.5 22.6 8.6 18.4 0.29

6.67 501.5 646.8 2048.4 2662.6 -

210 0.38 123.8 123.8 - - -

211 0.49 129.3 129.3 - - -

0.87 253.1 253.1 - - -

7.54 754.5 899.9 - - -

*The depth of the underground storage tank is assumed 2m for subcatchment 201, 203, 205, and 208

The underground storage tanks will be equipped with pumps. 

The following minimum super pipes have been recommended:

1- Catchment 202: super pipe 450mm L:40m

2- Catchment 204: super pipe 1050mm L:70m

3- Catchment 206: super pipe 1050mm L:200m

Satellite 4- Catchment 207: super pipe 450mm L:25m

5- Catchment 209: super pipe 600mm L: 65m

Super pipes will be equipped with flow control devices such as orifice plates, weirs or both inside  the control MHs.

 The design of the flow control devices will be provided in detail design stage

PH1

Controlled

PH2

PH3

Total Uncontrolled to City's Storm Sewer

Total to City's Storm Sewer

PH4

PH4 Uncontrolled

Total Controlled to City's Storm Sewer

C

T (mins) *

I (mm/hr)

A, B and C = Parameters defined in Table 12 of City of Pickering Stormwater Management Design 

Guidelines (July 2019)

A

B

Return Period (Years)

Catchment ID

100-YR-Post Development Release Rates, Required 

Volumes-All Phases- To Frenchmans Bay

P.P.
Date: 2023-10-27

I.s.

Stormwater Management Calculations Project: 1105-1163 Kingston Road No.: 221-12931
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Calculation of proposed runoff flow rate from the site area  using the Rational Method, HydroCAD results, refer to Appendix C for details: Q = 2.78 CaCIA

Where: Q = Peak flow rate (litres/second)

Ca = Runoff coefficient adjustment factor (-), refer to page7 to 10

C = Runoff coefficient (-), refer to page 7 to 10

I = Rainfall intensity (mm/hour)

A = Catchment area (hectares)

Where: 

I = Rainfall intensity (mm/hour)

t = Time of concentration (minutes)

2 5 10 25 50 100

715.076 1082.901 1313.979 1581.718 1828.009 2096.425

5.262 6.007 6.026 6.007 6.193 6.485

0.815 0.837 0.845 0.848 0.856 0.863

10 10 10 10 10 10

77.6 106.3 126.0 150.6 168.6 186.7

*Note: For a small site (<2.0ha), a time of concentration of 10 minutes was assumed for the calculations

50-YR Required Volume per HydroCAD Results- Refer to Appendix C for more Details

Phase Area (ha)
Release Rates

(L/s)-50 yr

Allowable Flow 

Rates (L/s)

Minimum 

Required Volume

(m3)*

Provided Volume

(m3)

Peak Elevation

(m)

201 1.66 136.3 161.0 480.0 600.0 1.60

202 0.11 6.4 10.3 5.0 6.4 0.33

203 1.24 76.0 120.7 387.2 500.0 1.55

204 0.16 10.0 15.3 47.6 60.6 0.77

205 1.43 116.3 138.8 417.1 700.0 1.19

206 0.41 35.9 39.7 114.2 173.2 0.66

207 0.07 5.2 6.6 2.1 4.0 0.23

208 1.36 73.3 131.7 433.3 600.0 1.45

209 0.23 18.7 22.6 6.6 18.4 0.23

6.67 478.0 646.8 1893.1 2662.6 -

210 0.38 107.3 123.8 - - -

211 0.49 112.1 129.3 - - -

0.87 219.4 253.1 - - -

7.54 697.4 899.9 - - -

*The depth of the underground storage tank is assumed 2m for subcatchment 201, 203, 205, and 208

The underground storage tanks will be equipped with pumps. 

The following minimum super pipes have been recommended:

1- Catchment 202: super pipe 450mm L:40m

2- Catchment 204: super pipe 1050mm L:70m

3- Catchment 206: super pipe 1050mm L:200m

Satellite 4- Catchment 207: super pipe 450mm L:25m

5- Catchment 209: super pipe 600mm L: 65m

Super pipes will be equipped with flow control devices such as orifice plates, weirs or both inside  the control MHs.

 The design of the flow control devices will be provided in detail design stage

A, B and C = Parameters defined in Table 12 of City of Pickering Stormwater Management Design 

Guidelines (July 2019)

50-YR Post Development Release Rates, Required 

Volumes-All Phases- To Frenchmans Bay

P.P.
Date: 2023-10-27

I.s.

Stormwater Management Calculations Project: 1105-1163 Kingston Road No.: 221-12931

Catchment ID

PH1

Return Period (Years)

A

B

C

T (mins) *

I (mm/hr)

Total to City's Storm Sewer

Total Uncontrolled to City's Storm Sewer

Controlled

PH2

PH3

PH4

Total Controlled to City's Storm Sewer

PH4 Uncontrolled
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Calculation of proposed runoff flow rate from the site area  using the Rational Method, HydroCAD results, refer to Appendix C for details: Q = 2.78 CaCIA

Where: Q = Peak flow rate (litres/second)

Ca = Runoff coefficient adjustment factor (-), refer to page7 to 10

C = Runoff coefficient (-), refer to page 7 to 10

I = Rainfall intensity (mm/hour)

A = Catchment area (hectares)

Where: 

I = Rainfall intensity (mm/hour)

t = Time of concentration (minutes)

2 5 10 25 50 100

715.076 1082.901 1313.979 1581.718 1828.009 2096.425

5.262 6.007 6.026 6.007 6.193 6.485

0.815 0.837 0.845 0.848 0.856 0.863

10 10 10 10 10 10

77.6 106.3 126.0 150.6 168.6 186.7

*Note: For a small site (<2.0ha), a time of concentration of 10 minutes was assumed for the calculations

25-YR Required Volume per HydroCAD Results- Refer to Appendix C for more Details

Phase Area (ha)
Release Rates

(L/s)-25 yr

Allowable Flow 

Rates (L/s)

Minimum 

Required Volume

(m3)*

Provided Volume

(m3)

Peak Elevation

(m)

201 1.66 127.5 161.0 423.7 600.0 1.41

202 0.11 5.6 10.3 3.9 6.4 0.26

203 1.24 71.3 120.7 342.8 500.0 1.37

204 0.16 9.5 15.3 41.9 60.6 0.69

205 1.43 108.7 138.8 368.7 700.0 1.05

206 0.41 33.7 39.7 100.3 173.2 0.59

207 0.07 4.5 6.6 1.5 4.0 0.18

208 1.36 68.7 131.7 384.1 600.0 1.28

209 0.23 16.1 22.6 5.1 18.4 0.19

6.67 445.6 646.8 1672.0 2662.6 -

210 0.38 87.9 123.8 - - -

211 0.49 91.8 129.3 - - -

0.87 179.7 253.1 - - -

7.54 625.3 899.9 - - -

*The depth of the underground storage tank is assumed 2m for subcatchment 201, 203, 205, and 208

The underground storage tanks will be equipped with pumps. 

The following minimum super pipes have been recommended:

1- Catchment 202: super pipe 450mm L:40m

2- Catchment 204: super pipe 1050mm L:70m

3- Catchment 206: super pipe 1050mm L:200m

Satellite 4- Catchment 207: super pipe 450mm L:25m

5- Catchment 209: super pipe 600mm L: 65m

Super pipes will be equipped with flow control devices such as orifice plates, weirs or both inside  the control MHs.

 The design of the flow control devices will be provided in detail design stage

Stormwater Management Calculations

Total Uncontrolled to City's Storm Sewer

Controlled

PH2

PH3

PH4

Total Controlled to City's Storm Sewer

PH4 Uncontrolled

Catchment ID

PH1

Project: 1105-1163 Kingston Road No.: 221-12931

25-YR Post Development Release Rates, Required 

Volumes-All Phases- To Frenchmans Bay

P.P.
Date: 2023-10-27

I.s.

Total to City's Storm Sewer

A, B and C = Parameters defined in Table 12 of City of Pickering Stormwater Management Design 

Guidelines (July 2019)

Return Period (Years)

A

B

T (mins) *

I (mm/hr)

C
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Calculation of proposed runoff flow rate from the site area  using the Rational Method, HydroCAD results, refer to Appendix C for details: Q = 2.78 CaCIA

Where: Q = Peak flow rate (litres/second)

Ca = Runoff coefficient adjustment factor (-), refer to page7 to 10

C = Runoff coefficient (-), refer to page 7 to 10

I = Rainfall intensity (mm/hour)

A = Catchment area (hectares)

Where: 

I = Rainfall intensity (mm/hour)

t = Time of concentration (minutes)

2 5 10 25 50 100

715.076 1082.901 1313.979 1581.718 1828.009 2096.425

5.262 6.007 6.026 6.007 6.193 6.485

0.815 0.837 0.845 0.848 0.856 0.863

10 10 10 10 10 10

77.6 106.3 126.0 150.6 168.6 186.7

*Note: For a small site (<2.0ha), a time of concentration of 10 minutes was assumed for the calculations

10-YR Required Volume per HydroCAD Results- Refer to Appendix C for more Details

Phase Area (ha)
Release Rates

(L/s)-10 yr

Allowable Flow 

Rates (L/s)

Minimum 

Required Volume

(m3)*

Provided Volume

(m3)

Peak Elevation

(m)

201 1.66 112.3 161.0 335.5 600.0 1.12

202 0.11 4.5 10.3 2.4 6.4 0.18

203 1.24 63.4 120.7 274.9 500.0 1.10

204 0.16 8.5 15.3 33.1 60.6 0.56

205 1.43 95.6 138.8 293.0 700.0 0.84

206 0.41 30.1 39.7 78.1 173.2 0.49

207 0.07 3.4 6.6 0.9 4.0 0.12

208 1.36 61.3 131.7 309.6 600.0 1.03

209 0.23 11.8 22.6 3.2 18.4 0.14

6.67 390.7 646.8 1330.7 2662.6 -

210 0.38 66.9 123.8 - - -

211 0.49 69.8 129.3 - - -

0.87 136.7 253.1 - - -

7.54 527.4 899.9 - - -

*The depth of the underground storage tank is assumed 2m for subcatchment 201, 203, 205, and 208

The underground storage tanks will be equipped with pumps. 

The following minimum super pipes have been recommended:

1- Catchment 202: super pipe 450mm L:40m

2- Catchment 204: super pipe 1050mm L:70m

3- Catchment 206: super pipe 1050mm L:200m

Satellite 4- Catchment 207: super pipe 450mm L:25m

5- Catchment 209: super pipe 600mm L: 65m

Super pipes will be equipped with flow control devices such as orifice plates, weirs or both inside  the control MHs.

 The design of the flow control devices will be provided in detail design stage

Stormwater Management Calculations Project: 1105-1163 Kingston Road

A, B and C = Parameters defined in Table 12 of City of Pickering Stormwater Management Design 

Guidelines (July 2019)

Return Period (Years)

A

B

C

No.: 221-12931

10-YR Post Development Release Rates, Required 

Volumes-All Phases- To Frenchmans Bay

P.P.
Date: 2023-10-27

I.s.

T (mins) *

I (mm/hr)

Catchment ID

PH1

Controlled

PH2

PH3

PH4

Total Controlled to City's Storm Sewer

PH4 Uncontrolled

Total Uncontrolled to City's Storm Sewer

Total to City's Storm Sewer
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Calculation of proposed runoff flow rate from the site area  using the Rational Method, HydroCAD results, refer to Appendix C for details: Q = 2.78 CaCIA

Where: Q = Peak flow rate (litres/second)

Ca = Runoff coefficient adjustment factor (-), refer to page7 to 10

C = Runoff coefficient (-), refer to page 7 to 10

I = Rainfall intensity (mm/hour)

A = Catchment area (hectares)

Where: 

I = Rainfall intensity (mm/hour)

t = Time of concentration (minutes)

2 5 10 25 50 100

715.076 1082.901 1313.979 1581.718 1828.009 2096.425

5.262 6.007 6.026 6.007 6.193 6.485

0.815 0.837 0.845 0.848 0.856 0.863

10 10 10 10 10 10

77.6 106.3 126.0 150.6 168.6 186.7

*Note: For a small site (<2.0ha), a time of concentration of 10 minutes was assumed for the calculations

5-YR Required Volume per HydroCAD Results- Refer to Appendix C for more Details

Phase Area (ha)
Release Rates

(L/s)-5 yr

Allowable Flow 

Rates (L/s)

Minimum 

Required Volume

(m3)*

Provided Volume

(m3)

Peak Elevation

(m)

201 1.66 101.3 161.0 27.6 600.0 0.93

202 0.11 3.9 10.3 1.9 6.4 0.15

203 1.24 57.5 120.7 229.2 500.0 0.92

204 0.16 7.8 15.3 27.3 60.6 0.48

205 1.43 86.0 138.8 244.0 700.0 0.70

206 0.41 27.5 39.7 64.1 173.2 0.42

207 0.07 2.9 6.6 0.6 4.0 0.10

208 1.36 55.6 131.7 258.7 600.0 0.86

209 0.23 10.0 22.6 2.7 18.4 0.12

6.67 352.5 646.8 856.1 2662.6 -

210 0.38 56.4 123.8 - - -

211 0.49 58.9 129.3 - - -

0.87 115.3 253.1 - - -

7.54 467.8 899.9 - - -

*The depth of the underground storage tank is assumed 2m for subcatchment 201, 203, 205, and 208

The underground storage tanks will be equipped with pumps. 

The following minimum super pipes have been recommended:

1- Catchment 202: super pipe 450mm L:40m

2- Catchment 204: super pipe 1050mm L:70m

3- Catchment 206: super pipe 1050mm L:200m

Satellite 4- Catchment 207: super pipe 450mm L:25m

5- Catchment 209: super pipe 600mm L: 65m

Super pipes will be equipped with flow control devices such as orifice plates, weirs or both inside  the control MHs.

 The design of the flow control devices will be provided in detail design stage

Stormwater Management Calculations Project: 1105-1163 Kingston Road No.:

A, B and C = Parameters defined in Table 12 of City of Pickering Stormwater Management Design 

Guidelines (July 2019)

Return Period (Years)

A

B

C

221-12931

5-YR Post Development Release Rates, Required 

Volumes-All Phases- To Frenchmans Bay

P.P.
Date: 2023-10-27

I.s.

T (mins) *

I (mm/hr)

Catchment ID

PH1

Controlled

PH2

PH3

PH4

Total Controlled to City's Storm Sewer

PH4 Uncontrolled

Total Uncontrolled to City's Storm Sewer

Total to City's Storm Sewer
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Calculation of proposed runoff flow rate from the site area  using the Rational Method, HydroCAD results, refer to Appendix C for details: Q = 2.78 CaCIA

Where: Q = Peak flow rate (litres/second)

Ca = Runoff coefficient adjustment factor (-), refer to page7 to 10

C = Runoff coefficient (-), refer to page 7 to 10

I = Rainfall intensity (mm/hour)

A = Catchment area (hectares)

Where: 

I = Rainfall intensity (mm/hour)

t = Time of concentration (minutes)

2 5 10 25 50 100

715.076 1082.901 1313.979 1581.718 1828.009 2096.425

5.262 6.007 6.026 6.007 6.193 6.485

0.815 0.837 0.845 0.848 0.856 0.863

10 10 10 10 10 10

77.6 106.3 126.0 150.6 168.6 186.7

*Note: For a small site (<2.0ha), a time of concentration of 10 minutes was assumed for the calculations

2-YR Required Volume per HydroCAD Results- Refer to Appendix C for more Details

Phase Area (ha)
Release Rates

(L/s)-2 yr

Allowable Flow 

Rates (L/s)

Minimum 

Required Volume

(m3)*

Provided Volume

(m3)

Peak Elevation

(m)

201 1.66 82.8 161.0 195.8 600.0 0.65

202 0.11 3.0 10.3 1.1 6.4 0.10

203 1.24 47.6 120.7 163.0 500.0 0.65

204 0.16 6.7 15.3 18.7 60.6 0.37

205 1.43 69.9 138.8 173.1 700.0 0.49

206 0.41 23.0 39.7 43.6 173.2 0.31

207 0.07 2.1 6.6 0.4 4.0 0.07

208 1.36 46.1 131.7 185.3 600.0 0.62

209 0.23 7.0 22.6 1.9 18.4 0.10

6.67 288.0 646.8 782.9 2662.6 -

210 0.38 41.2 123.8 - - -

211 0.49 43.0 129.3 - - -

0.87 84.1 253.1 - - -

7.54 372.2 899.9 - - -

*The depth of the underground storage tank is assumed 2m for subcatchment 201, 203, 205, and 208

The underground storage tanks will be equipped with pumps. 

The following minimum super pipes have been recommended:

1- Catchment 202: super pipe 450mm L:40m

2- Catchment 204: super pipe 1050mm L:70m

3- Catchment 206: super pipe 1050mm L:200m

Satellite 4- Catchment 207: super pipe 450mm L:25m

5- Catchment 209: super pipe 600mm L: 65m

Super pipes will be equipped with flow control devices such as orifice plates, weirs or both inside  the control MHs.

 The design of the flow control devices will be provided in detail design stage

Stormwater Management Calculations Project: 1105-1163 Kingston Road No.:

A, B and C = Parameters defined in Table 12 of City of Pickering Stormwater Management Design 

Guidelines (July 2019)

Return Period (Years)

A

B

C

221-12931

2-YR Post Development Release Rates, Required 

Volumes-All Phases- To Frenchmans Bay

P.P.
Date: 2023-10-27

I.s.

Total Controlled to City's Storm Sewer

PH4 Uncontrolled

Total Uncontrolled to City's Storm Sewer

Total to City's Storm Sewer

T (mins) *

I (mm/hr)

Catchment ID

PH1

Controlled

PH2

PH3

PH4
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Calculation of proposed runoff flow rate from the site area  using the Rational Method: Q = 2.78 CaCIA

Where: Q = Peak flow rate (litres/second)

Ca = Runoff coefficient adjustment factor (-), refer to page 10

C = Runoff coefficient (-)-Refer to Page 10

I = Rainfall intensity (mm/hour)

A = Catchment area (hectares)

Where: 

I = Rainfall intensity (mm/hour)

t = Time of concentration (minutes)

Catchment 212, 0.21 hectares

Runoff Coef, C 0.25

Uncontrolled Flow Rates from 212 to Pine Creek

2 5 10 25 50 100

715.076 1082.901 1313.979 1581.718 1828.009 2096.425

5.262 6.007 6.026 6.007 6.193 6.485

0.815 0.837 0.845 0.848 0.856 0.863

10 10 10 10 10 10

77.6 106.3 126.0 150.6 168.6 186.7

0.25 0.25 0.25 0.28 0.30 0.31

11.2 15.3 18.1 23.8 29.1 33.6

*Note: For a small site (<2.0ha), a time of concentration of 10 minutes was assumed for the calculations

** Refer to page 10  regarding the adjustment factors

The pre and post development of catchment 212 (future pop area) will remain the same. No SWM is required accordingly.

Satellite

Post Development Flow Rates, Required Volumes-All 

Phases- To Pine Creek

P.P.
Date: 2023-10-27

I.s.

Stormwater Management Calculations Project: 1105-1163 Kingston Road No.: 221-12931

Q_212 (L/s)

I (mm/hr)

Adjusted C (-)**

A, B and C = Parameters defined in Table 12 of City of Pickering Stormwater Management Design 

Guidelines (July 2019)

Return Period (Years)

A

B

C

T (mins) *

� �  
�

�� � �	




By: Page:

Checked: 21

-            0.005 0.00 0.00 0.00

-            0.005 0.00 0.00 0.00

8,131        0.000 0.00 40.65 40.65

8,459        0.000 0.00 42.30 42.30

16,590      - 0.00 82.95 82.95

1,061        0.005 5.31 5.31 0.00

-            0.005 0.00 0.00 0.00

-            0.000 0.00 0.00 0.00

-            0.000 0.00 0.00 0.00

1,061        5.31 5.31 0.00

1,511        0.005 7.55 7.55 0.00

-            0.005 0.00 0.00 0.00

4,458        0.000 0.00 22.29 22.29

6,475        0.000 0.00 32.37 32.37

12,444      7.55 62.22 54.66

-            0.005 0.00 0.00 0.00

-            0.005 0.00 0.00 0.00

1,572        0.000 0.00 7.86 7.86

-            0.000 0.00 0.00 0.00

1,572        0.00 7.86 7.86

-            0.005 0.00 0.00 0.00

-            0.005 0.00 0.00 0.00

5,562        0.000 0.00 27.81 27.81

8,740        0.000 0.00 43.70 43.70

14,302      0.00 71.51 71.51

-            0.005 0.00 0.00 0.00

-            0.005 0.00 0.00 0.00

4,097        0.000 0.00 20.48 20.48

-            0.000 0.00 0.00 0.00

4,097        0.00 20.48 20.48

685           0.005 3.43 3.43 0.00

-            0.005 0.00 0.00 0.00

-            0.000 0.00 0.00 0.00

-            0.000 0.00 0.00 0.00

685           3.43 3.43 0.00

-            0.005 0.00 0.00 0.00

-            0.005 0.00 0.00 0.00

3,880        0.000 0.00 19.40 19.40

9,699        0.000 0.00 48.50 48.50

13,580      0.00 67.90 67.90

2,333        0.005 11.66 11.66 0.00

-            0.005 0.00 0.00 0.00

-            0.000 0.00 0.00 0.00

-            0.000 0.00 0.00 0.00

2,333        11.66 11.66 0.00

2,432        0.005 12.16 12.16 0.00

-            0.005 0.00 0.00 0.00

1,369        0.000 0.00 6.84 6.84

-            0.000 0.00 0.00 0.00

3,801        12.16 19.01 6.84

2,997        0.005 14.98 14.98 0.00

-            0.005 0.00 0.00 0.00

1,930        0.000 0.00 9.65 9.65

-            0.000 0.00 0.00 0.00

4,926        14.98 24.63 9.65

75,392      55.10 376.96 321.86

PH1

Phase

PH2

PH3

PH4

202

Park

203

204

Public Road

205

206

Public Road

207

Park

208

209

Park

210

211

Catchment ID

201

Total Catchment Area:

Impervious at Roof

Area:

Soft Landscaping/Park

Green Roof

Impervious at Grade

Soft Landscaping/Park

Green Roof

Impervious at Grade

Impervious at Roof

Area:

Area:

Soft Landscaping/Park

Green Roof

Impervious at Grade

Impervious at Roof

Impervious at Grade

Impervious at Roof

Area:

Soft Landscaping/Park

Green Roof

Soft Landscaping/Park

Green Roof

Impervious at Grade

Impervious at Roof

Area:

Impervious at Roof

Area:

Soft Landscaping/Park

Green Roof

Impervious at Grade

Impervious at Grade

Impervious at Roof

Area:

Area:

Soft Landscaping/Park

Soft Landscaping/Park

Green Roof

Impervious at Grade

Impervious at Roof

Green Roof

Impervious at Roof

 Area:

Impervious at Roof

Impervious at Grade

Soft Landscaping/Park

Green Roof

Green Roof

Impervious at Grade

Impervious at Roof

Area:

Soft Landscaping/Park

 Area:

1105-1163 Kingston 

Road (Brookdale 

Subdivision)

No.: 221-12931

Water Balance
P.P

Date: 2023-10-27
IS

Impervious at Grade

Green Roof

Surface Type

Stormwater Management 

Calculations
Project:

Soft Landscaping/Park

Water 

Balance 

(m³)

5mm 

Volume 

(m³)

Volume 

Abstracted 

(m³)

IA (m)Area (m²)



Project: No.:

By: Date: 2023-10-27 Page:

Checked: Checked: I.S. 22

Subject:

The Infiltration rate has been calculated using Hydraulic Conductivity data from the site per Preliminary Hydrological Investigation, exp., 2023

A measured hydraulic conductivity of between 7.9*10^-7 and 1.1 * 10^-4 m/s was observed. The lower value has been used as it is more conservative.

Using the Ontario Building Code Table C1, the Infiltration rate is interpolated to be 13 mm/hour

Phase1

The following calculation determines the drawdown time for the Phase 1 ( catchment 201 & 202) infiltration pit system

Inflow Area (Roof Area Phase 1B/ 

Building A2) 3169.02  m²

5 mm event volume 88.3 m³

Initial Abstraction 5.3 m³

5mm event runoff 83.0 m³

Infiltration drawdown time is solved with the following equation:

Where

T= Time to Drain (hours)

n=void ratio of soil

A=Area of infiltration system (m²)

d=depth of water (m)

q=Infiltration rate of soil (m/h)

P=perimeter length of base of infiltration system (m)

For this site:

n= 0.4

A= 250 m²

d= 0.83 m

q= 0.01 m/h

P= 77 m

Safety Factor= 2.5

T= 57.5 h

Impervious Area/Footprint surface area 13 between 5:1 to 20:1

Therefore the infiltration pit will fully drain in 57.5 hours. This is within the 72 hour window required for full drawdown.

 The ratio of impervious drainage area to footprint surface area of the practice should be between 5:1 and 20. (LID, SWM Planning and Design Guide, 2010)

1105-1163 Kingston Road 221-12931

P.P.

I.S.

Stormwater Management Calculations -  Infiltration Pit Drawdown Time-Phase 1



Project: No.:

By: Date: 2023-10-27 Page:

Checked: Checked: I.S. 23

Subject:

The Infiltration rate has been calculated using Hydraulic Conductivity data from the site per Preliminary Hydrological Investigation, exp., 2023

A measured hydraulic conductivity of between 7.9*10^-7 and 1.1 * 10^-4 m/s was observed. The lower value has been used as it is more conservative.

Using the Ontario Building Code Table C1, the Infiltration rate is interpolated to be 13 mm/hour

Phase2

The following calculation determines the drawdown time for the Phase 2 ( catchment 203 & 204) infiltration pit system

Inflow Area (Roof Area) 6474.55  m²

5 mm event volume 70.1 m³

Initial Abstraction 7.6 m³

5mm event runoff 62.5 m³

Infiltration drawdown time is solved with the following equation:

Where

T= Time to Drain (hours)

n=void ratio of soil

A=Area of infiltration system (m²)

d=depth of water (m)

q=Infiltration rate of soil (m/h)

P=perimeter length of base of infiltration system (m)

For this site:

n= 0.4

A= 324 m²

d= 0.49 m

q= 0.01 m/h

P= 82

Safety Factor= 2.5

T= 36.0 h

Impervious Area/Footprint surface area 20 between 5:1 to 20:1

Therefore the infiltration pit will fully drain in 36.0 hours. This is within the 72 hour window required for full drawdown.

1105-1163 Kingston Road 221-12931

P.P.

I.S.

Stormwater Management Calculations -  Infiltration Pit Drawdown Time- Phase 2
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By: Date: 2023-10-27 Page:

Checked: Checked: I.S. 24

Subject:

The Infiltration rate has been calculated using Hydraulic Conductivity data from the site per Preliminary Hydrological Investigation, exp., 2023

A measured hydraulic conductivity of between 7.9*10^-7 and 1.1 * 10^-4 m/s was observed. The lower value has been used as it is more conservative.

Using the Ontario Building Code Table C1, the Infiltration rate is interpolated to be 13 mm/hour

Phase3

The following calculation determines the drawdown time for the Phase 3 ( catchment 205, 206 & 207) infiltration pit system

Inflow Area (Roof Area/Building C1)) 7577.34  m²

5 mm event volume 95.4 m³

Initial Abstraction 3.4 m³

5mm event runoff 92.0 m³

Infiltration drawdown time is solved with the following equation:

Where

T= Time to Drain (hours)

n=void ratio of soil

A=Area of infiltration system (m²)

d=depth of water (m)

q=Infiltration rate of soil (m/h)

P=perimeter length of base of infiltration system (m)

For this site:

n= 0.4

A= 380 m²

d= 0.61 m

q= 0.01 m/h

P= 136

Safety Factor= 2.5

T= 42.9 h

Impervious Area/Footprint surface area 20 between 5:1 to 20:1

Therefore the infiltration pit will fully drain in 42.9 hours. This is within the 72 hour window required for full drawdown.

1105-1163 Kingston Road 221-12931

P.P.

I.S.

Stormwater Management Calculations -  Infiltration Pit Drawdown Time- Phase 3
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By: Date: 2023-10-27 Page:

Checked: Checked: I.S. 25

Subject:

The Infiltration rate has been calculated using Hydraulic Conductivity data from the site per Preliminary Hydrological Investigation, exp., 2023

A measured hydraulic conductivity of between 7.9*10^-7 and 1.1 * 10^-4 m/s was observed. The lower value has been used as it is more conservative.

Using the Ontario Building Code Table C1, the Infiltration rate is interpolated to be 13 mm/hour

Phase4

The following calculation determines the drawdown time for the Phase 4 ( catchment 208, 209, 210 & 211) infiltration pit system

Inflow Area (Roof Area) 9699.28  m²

5 mm event volume 123.2 m³

Initial Abstraction 38.8 m³

5mm event runoff 84.4 m³

Infiltration drawdown time is solved with the following equation:

Where

T= Time to Drain (hours)

n=void ratio of soil

A=Area of infiltration system (m²)

d=depth of water (m)

q=Infiltration rate of soil (m/h)

P=perimeter length of base of infiltration system (m)

For this site:

n= 0.4

A= 484 m²

d= 0.44 m

q= 0.01 m/h

P= 189

Safety Factor= 2.5

T= 31.6 h

Impervious Area/Footprint surface area 20 between 5:1 to 20:1

Therefore the infiltration pit will fully drain in 31.6 hours. This is within the 72 hour window required for full drawdown.

1105-1163 Kingston Road 221-12931

P.P.

I.S.

Stormwater Management Calculations -  Infiltration Pit Drawdown Time- Phase 4
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201

201

202

202

203

203

204

204

205

205

206

206

207

207

208

208

209

209

210

210

211

211

S1

S1

S2

S2

S3

S3

S4

S4

S5

S5

S6

S6

S7

S7

S8

S8

S9

S9

Outfall

Outfall

PH1

PH1

PH2

PH2

PH3

PH3

PH4

PH4

PH4_Un

PH4 Uncontrolled

Routing Diagram for 221-12931_Ultimate_100yr (2)
Prepared by WSP,  Printed 2023-10-11

HydroCAD® 10.00-21  s/n 10696  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link

221-12931_Ultimate_100yr (2)
  Printed  2023-10-11Prepared by WSP

Page 2HydroCAD® 10.00-21  s/n 10696  © 2018 HydroCAD Software Solutions LLC

Area Listing (selected nodes)

Area

(hectares)

C Description

(subcatchment-numbers)

6.2585 1.00   (201, 203, 204, 205, 206, 208)

0.4079 0.31   (202, 207, 209)

0.3801 0.63   (210)

0.4926 0.66   (211)

7.5391 0.92 TOTAL AREA

221-12931_Ultimate_100yr (2)
  Printed  2023-10-11Prepared by WSP

Page 3HydroCAD® 10.00-21  s/n 10696  © 2018 HydroCAD Software Solutions LLC

Soil Listing (selected nodes)

Area

(hectares)

Soil

Group

Subcatchment

Numbers

0.0000 HSG A

0.0000 HSG B

0.0000 HSG C

0.0000 HSG D

7.5391 Other 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211

7.5391 TOTAL AREA

221-12931_Ultimate_100yr (2)
  Printed  2023-10-11Prepared by WSP

Page 4HydroCAD® 10.00-21  s/n 10696  © 2018 HydroCAD Software Solutions LLC

Ground Covers (selected nodes)

HSG-A

(hectares)

HSG-B

(hectares)

HSG-C

(hectares)

HSG-D

(hectares)

Other

(hectares)

Total

(hectares)

Ground

Cover

Subcatchment

Numbers

0.0000 0.0000 0.0000 0.0000 7.5391 7.5391 201, 202, 

203, 204, 

205, 206, 

207, 208, 

209, 210, 

211

0.0000 0.0000 0.0000 0.0000 7.5391 7.5391 TOTAL AREA



Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr221-12931_Ultimate_100yr (2)
  Printed  2023-10-11Prepared by WSP
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Time span=0.00-10.00 hrs, dt=0.01 hrs, 1001 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc

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

Runoff Area=1.6590 ha   100.00% Impervious   Runoff Depth=40 mmSubcatchment 201: 201
   Tc=10.0 min   C=1.00   Runoff=0.61151 m³/s  0.660 Ml

Runoff Area=0.1061 ha   0.00% Impervious   Runoff Depth=12 mmSubcatchment 202: 202
   Tc=10.0 min   C=0.31   Runoff=0.01212 m³/s  0.013 Ml

Runoff Area=1.2444 ha   100.00% Impervious   Runoff Depth=40 mmSubcatchment 203: 203
   Tc=10.0 min   C=1.00   Runoff=0.45869 m³/s  0.495 Ml

Runoff Area=0.1572 ha   100.00% Impervious   Runoff Depth=40 mmSubcatchment 204: 204
   Tc=10.0 min   C=1.00   Runoff=0.05794 m³/s  0.063 Ml

Runoff Area=1.4302 ha   100.00% Impervious   Runoff Depth=40 mmSubcatchment 205: 205
   Tc=10.0 min   C=1.00   Runoff=0.52717 m³/s  0.569 Ml

Runoff Area=0.4097 ha   100.00% Impervious   Runoff Depth=40 mmSubcatchment 206: 206
   Tc=10.0 min   C=1.00   Runoff=0.15102 m³/s  0.163 Ml

Runoff Area=0.0685 ha   0.00% Impervious   Runoff Depth=12 mmSubcatchment 207: 207
   Tc=10.0 min   C=0.31   Runoff=0.00783 m³/s  0.008 Ml

Runoff Area=1.3580 ha   100.00% Impervious   Runoff Depth=40 mmSubcatchment 208: 208
   Tc=10.0 min   C=1.00   Runoff=0.50056 m³/s  0.541 Ml

Runoff Area=0.2333 ha   0.00% Impervious   Runoff Depth=12 mmSubcatchment 209: 209
   Tc=10.0 min   C=0.31   Runoff=0.02666 m³/s  0.029 Ml

Runoff Area=0.3801 ha   0.00% Impervious   Runoff Depth=25 mmSubcatchment 210: 210
   Tc=10.0 min   C=0.63   Runoff=0.08827 m³/s  0.095 Ml

Runoff Area=0.4926 ha   0.00% Impervious   Runoff Depth=26 mmSubcatchment 211: 211
   Tc=10.0 min   C=0.66   Runoff=0.11984 m³/s  0.129 Ml

Peak Elev=1.737 m  Storage=521.0 m³   Inflow=0.61151 m³/s  0.660 MlPond S1: S1
   Outflow=0.14241 m³/s  0.660 Ml

Peak Elev=0.414 m  Storage=6.1 m³   Inflow=0.01212 m³/s  0.013 MlPond S2: S2
   Outflow=0.00721 m³/s  0.013 Ml

Peak Elev=1.667 m  Storage=416.8 m³   Inflow=0.45869 m³/s  0.495 MlPond S3: S3
   Outflow=0.07901 m³/s  0.494 Ml

Peak Elev=0.830 m  Storage=51.4 m³   Inflow=0.05794 m³/s  0.063 MlPond S4: S4
   Outflow=0.01046 m³/s  0.063 Ml

Peak Elev=1.292 m  Storage=452.1 m³   Inflow=0.52717 m³/s  0.569 MlPond S5: S5
   Outflow=0.12153 m³/s  0.568 Ml

Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr221-12931_Ultimate_100yr (2)
  Printed  2023-10-11Prepared by WSP
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Peak Elev=0.710 m  Storage=124.7 m³   Inflow=0.15102 m³/s  0.163 MlPond S6: S6
   Outflow=0.03743 m³/s  0.163 Ml

Peak Elev=0.290 m  Storage=2.7 m³   Inflow=0.00783 m³/s  0.008 MlPond S7: S7
   Outflow=0.00590 m³/s  0.008 Ml

Peak Elev=1.550 m  Storage=465.0 m³   Inflow=0.50056 m³/s  0.541 MlPond S8: S8
   Outflow=0.07605 m³/s  0.539 Ml

Peak Elev=0.285 m  Storage=8.6 m³   Inflow=0.02666 m³/s  0.029 MlPond S9: S9
   Outflow=0.02152 m³/s  0.029 Ml

   Inflow=0.65153 m³/s  2.761 MlLink Outfall: Outfall
   Primary=0.65153 m³/s  2.761 Ml

   Inflow=0.14928 m³/s  0.673 MlLink PH1: PH1
   Primary=0.14928 m³/s  0.673 Ml

   Inflow=0.08947 m³/s  0.557 MlLink PH2: PH2
   Primary=0.08947 m³/s  0.557 Ml

   Inflow=0.16428 m³/s  0.739 MlLink PH3: PH3
   Primary=0.16428 m³/s  0.739 Ml

   Inflow=0.09515 m³/s  0.568 MlLink PH4: PH4
   Primary=0.09515 m³/s  0.568 Ml

   Inflow=0.20810 m³/s  0.225 MlLink PH4_Un: PH4 Uncontrolled
   Primary=0.20810 m³/s  0.225 Ml

Total Runoff Area = 7.5391 ha   Runoff Volume = 2.767 Ml   Average Runoff Depth = 37 mm
16.99% Pervious = 1.2806 ha     83.01% Impervious = 6.2585 ha

Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr221-12931_Ultimate_100yr (2)
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 201: 201

Runoff = 0.61151 m³/s @ 0.17 hrs,  Volume= 0.660 Ml,  Depth= 40 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr

Area (ha) C Description

1.6590 1.00

1.6590 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 201: 201

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Pickering 100-Year

Duration=18 min,

Inten=132.7 mm/hr

Runoff Area=1.6590 ha

Runoff Volume=0.660 Ml

Runoff Depth=40 mm

Tc=10.0 min

C=1.00

0.61151 m³/s

Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr221-12931_Ultimate_100yr (2)
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 202: 202

Runoff = 0.01212 m³/s @ 0.17 hrs,  Volume= 0.013 Ml,  Depth= 12 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr

Area (ha) C Description

0.1061 0.31

0.1061 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 202: 202

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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

Pickering 100-Year

Duration=18 min,

Inten=132.7 mm/hr

Runoff Area=0.1061 ha

Runoff Volume=0.013 Ml

Runoff Depth=12 mm

Tc=10.0 min

C=0.31

0.01212 m³/s



Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr221-12931_Ultimate_100yr (2)
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Summary for Subcatchment 203: 203

Runoff = 0.45869 m³/s @ 0.17 hrs,  Volume= 0.495 Ml,  Depth= 40 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr

Area (ha) C Description

1.2444 1.00

1.2444 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 203: 203

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.5

0.48

0.46

0.44

0.42

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Pickering 100-Year

Duration=18 min,

Inten=132.7 mm/hr

Runoff Area=1.2444 ha

Runoff Volume=0.495 Ml

Runoff Depth=40 mm

Tc=10.0 min

C=1.00

0.45869 m³/s

Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr221-12931_Ultimate_100yr (2)
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 204: 204

Runoff = 0.05794 m³/s @ 0.17 hrs,  Volume= 0.063 Ml,  Depth= 40 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr

Area (ha) C Description

0.1572 1.00

0.1572 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 204: 204

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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

Pickering 100-Year

Duration=18 min,

Inten=132.7 mm/hr

Runoff Area=0.1572 ha

Runoff Volume=0.063 Ml

Runoff Depth=40 mm

Tc=10.0 min

C=1.00

0.05794 m³/s

Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr221-12931_Ultimate_100yr (2)
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 205: 205

Runoff = 0.52717 m³/s @ 0.17 hrs,  Volume= 0.569 Ml,  Depth= 40 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr

Area (ha) C Description

1.4302 1.00

1.4302 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 205: 205

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Pickering 100-Year

Duration=18 min,

Inten=132.7 mm/hr

Runoff Area=1.4302 ha

Runoff Volume=0.569 Ml

Runoff Depth=40 mm

Tc=10.0 min

C=1.00

0.52717 m³/s

Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr221-12931_Ultimate_100yr (2)
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 206: 206

Runoff = 0.15102 m³/s @ 0.17 hrs,  Volume= 0.163 Ml,  Depth= 40 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr

Area (ha) C Description

0.4097 1.00

0.4097 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 206: 206

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(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

Pickering 100-Year

Duration=18 min,

Inten=132.7 mm/hr

Runoff Area=0.4097 ha

Runoff Volume=0.163 Ml

Runoff Depth=40 mm

Tc=10.0 min

C=1.00

0.15102 m³/s
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Summary for Subcatchment 207: 207

Runoff = 0.00783 m³/s @ 0.17 hrs,  Volume= 0.008 Ml,  Depth= 12 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr

Area (ha) C Description

0.0685 0.31

0.0685 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 207: 207

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.009

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

Pickering 100-Year

Duration=18 min,

Inten=132.7 mm/hr

Runoff Area=0.0685 ha

Runoff Volume=0.008 Ml

Runoff Depth=12 mm

Tc=10.0 min

C=0.31

0.00783 m³/s

Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr221-12931_Ultimate_100yr (2)
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 208: 208

Runoff = 0.50056 m³/s @ 0.17 hrs,  Volume= 0.541 Ml,  Depth= 40 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr

Area (ha) C Description

1.3580 1.00

1.3580 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 208: 208

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Pickering 100-Year

Duration=18 min,

Inten=132.7 mm/hr

Runoff Area=1.3580 ha

Runoff Volume=0.541 Ml

Runoff Depth=40 mm

Tc=10.0 min

C=1.00

0.50056 m³/s

Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr221-12931_Ultimate_100yr (2)
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 209: 209

Runoff = 0.02666 m³/s @ 0.17 hrs,  Volume= 0.029 Ml,  Depth= 12 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr

Area (ha) C Description

0.2333 0.31

0.2333 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 209: 209

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(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

Pickering 100-Year

Duration=18 min,

Inten=132.7 mm/hr

Runoff Area=0.2333 ha

Runoff Volume=0.029 Ml

Runoff Depth=12 mm

Tc=10.0 min

C=0.31

0.02666 m³/s

Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr221-12931_Ultimate_100yr (2)
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 210: 210

Runoff = 0.08827 m³/s @ 0.17 hrs,  Volume= 0.095 Ml,  Depth= 25 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr

Area (ha) C Description

0.3801 0.63

0.3801 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 210: 210

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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

Pickering 100-Year

Duration=18 min,

Inten=132.7 mm/hr

Runoff Area=0.3801 ha

Runoff Volume=0.095 Ml

Runoff Depth=25 mm

Tc=10.0 min

C=0.63

0.08827 m³/s
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Summary for Subcatchment 211: 211

Runoff = 0.11984 m³/s @ 0.17 hrs,  Volume= 0.129 Ml,  Depth= 26 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr

Area (ha) C Description

0.4926 0.66

0.4926 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 211: 211

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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

Pickering 100-Year

Duration=18 min,

Inten=132.7 mm/hr

Runoff Area=0.4926 ha

Runoff Volume=0.129 Ml

Runoff Depth=26 mm

Tc=10.0 min

C=0.66

0.11984 m³/s

Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr221-12931_Ultimate_100yr (2)
  Printed  2023-10-11Prepared by WSP
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Summary for Pond S1: S1

Inflow Area = 1.6590 ha,100.00% Impervious,  Inflow Depth = 40 mm    for  100-Year event
Inflow = 0.61151 m³/s @ 0.17 hrs,  Volume= 0.660 Ml
Outflow = 0.14241 m³/s @ 0.43 hrs,  Volume= 0.660 Ml,  Atten= 77%,  Lag= 15.5 min
Primary = 0.14241 m³/s @ 0.43 hrs,  Volume= 0.660 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 1.737 m @ 0.43 hrs   Surf.Area= 300.0 m²   Storage= 521.0 m³

Plug-Flow detention time= 47.1 min calculated for 0.659 Ml (100% of inflow)
Center-of-Mass det. time= 47.5 min ( 61.5 - 14.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 600.0 m³ Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(meters) (sq-meters) (cubic-meters) (cubic-meters)

0.000 300.0 0.0 0.0
2.000 300.0 600.0 600.0

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 200 mm Vert. Orifice/Grate    C= 0.800   

Primary OutFlow  Max=0.14240 m³/s @ 0.43 hrs  HW=1.736 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.14240 m³/s @ 4.53 m/s)

Pond S1: S1

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=1.6590 ha

Peak Elev=1.737 m

Storage=521.0 m³

0.61151 m³/s

0.14241 m³/s

Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr221-12931_Ultimate_100yr (2)
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Summary for Pond S2: S2

Inflow Area = 0.1061 ha, 0.00% Impervious,  Inflow Depth = 12 mm    for  100-Year event
Inflow = 0.01212 m³/s @ 0.17 hrs,  Volume= 0.013 Ml
Outflow = 0.00721 m³/s @ 0.37 hrs,  Volume= 0.013 Ml,  Atten= 41%,  Lag= 11.9 min
Primary = 0.00721 m³/s @ 0.37 hrs,  Volume= 0.013 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.414 m @ 0.37 hrs   Surf.Area= 9.7 m²   Storage= 6.1 m³

Plug-Flow detention time= 10.9 min calculated for 0.013 Ml (100% of inflow)
Center-of-Mass det. time= 10.9 min ( 24.9 - 14.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 6.4 m³ 450 mm  Round Pipe Storage
L= 40.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 75 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.00720 m³/s @ 0.37 hrs  HW=0.414 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.00720 m³/s @ 1.63 m/s)

Pond S2: S2

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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=0.1061 ha

Peak Elev=0.414 m

Storage=6.1 m³

0.01212 m³/s

0.00721 m³/s

Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr221-12931_Ultimate_100yr (2)
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Summary for Pond S3: S3

Inflow Area = 1.2444 ha,100.00% Impervious,  Inflow Depth = 40 mm    for  100-Year event
Inflow = 0.45869 m³/s @ 0.17 hrs,  Volume= 0.495 Ml
Outflow = 0.07901 m³/s @ 0.44 hrs,  Volume= 0.494 Ml,  Atten= 83%,  Lag= 16.1 min
Primary = 0.07901 m³/s @ 0.44 hrs,  Volume= 0.494 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 1.667 m @ 0.44 hrs   Surf.Area= 250.0 m²   Storage= 416.8 m³

Plug-Flow detention time= 65.5 min calculated for 0.494 Ml (100% of inflow)
Center-of-Mass det. time= 65.4 min ( 79.5 - 14.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 500.0 m³ Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(meters) (sq-meters) (cubic-meters) (cubic-meters)

0.000 250.0 0.0 0.0
2.000 250.0 500.0 500.0

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 150 mm Vert. Orifice/Grate    C= 0.800   

Primary OutFlow  Max=0.07900 m³/s @ 0.44 hrs  HW=1.667 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.07900 m³/s @ 4.47 m/s)

Pond S3: S3

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
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w
  

(m
³/

s
)

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1
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0

Inflow Area=1.2444 ha

Peak Elev=1.667 m

Storage=416.8 m³

0.45869 m³/s

0.07901 m³/s
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Summary for Pond S4: S4

Inflow Area = 0.1572 ha,100.00% Impervious,  Inflow Depth = 40 mm    for  100-Year event
Inflow = 0.05794 m³/s @ 0.17 hrs,  Volume= 0.063 Ml
Outflow = 0.01046 m³/s @ 0.44 hrs,  Volume= 0.063 Ml,  Atten= 82%,  Lag= 16.0 min
Primary = 0.01046 m³/s @ 0.44 hrs,  Volume= 0.063 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.830 m @ 0.44 hrs   Surf.Area= 59.8 m²   Storage= 51.4 m³

Plug-Flow detention time= 55.1 min calculated for 0.063 Ml (100% of inflow)
Center-of-Mass det. time= 54.9 min ( 68.9 - 14.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 60.6 m³ 1,050 mm  Round Pipe Storage
L= 70.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 75 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.01045 m³/s @ 0.44 hrs  HW=0.830 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.01045 m³/s @ 2.37 m/s)

Pond S4: S4

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.06

0.055
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0.03
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0.01

0.005

0

Inflow Area=0.1572 ha

Peak Elev=0.830 m

Storage=51.4 m³

0.05794 m³/s

0.01046 m³/s
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Summary for Pond S5: S5

Inflow Area = 1.4302 ha,100.00% Impervious,  Inflow Depth = 40 mm    for  100-Year event
Inflow = 0.52717 m³/s @ 0.17 hrs,  Volume= 0.569 Ml
Outflow = 0.12153 m³/s @ 0.43 hrs,  Volume= 0.568 Ml,  Atten= 77%,  Lag= 15.5 min
Primary = 0.12153 m³/s @ 0.43 hrs,  Volume= 0.568 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 1.292 m @ 0.43 hrs   Surf.Area= 350.0 m²   Storage= 452.1 m³

Plug-Flow detention time= 49.7 min calculated for 0.567 Ml (100% of inflow)
Center-of-Mass det. time= 50.1 min ( 64.1 - 14.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 700.0 m³ Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(meters) (sq-meters) (cubic-meters) (cubic-meters)

0.000 350.0 0.0 0.0
2.000 350.0 700.0 700.0

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 200 mm Vert. Orifice/Grate    C= 0.800   

Primary OutFlow  Max=0.12152 m³/s @ 0.43 hrs  HW=1.292 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.12152 m³/s @ 3.87 m/s)

Pond S5: S5

Inflow
Primary

Hydrograph

Time  (hours)
109876543210
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w
  

(m
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s
)
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Inflow Area=1.4302 ha

Peak Elev=1.292 m

Storage=452.1 m³

0.52717 m³/s

0.12153 m³/s
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Summary for Pond S6: S6

Inflow Area = 0.4097 ha,100.00% Impervious,  Inflow Depth = 40 mm    for  100-Year event
Inflow = 0.15102 m³/s @ 0.17 hrs,  Volume= 0.163 Ml
Outflow = 0.03743 m³/s @ 0.43 hrs,  Volume= 0.163 Ml,  Atten= 75%,  Lag= 15.3 min
Primary = 0.03743 m³/s @ 0.43 hrs,  Volume= 0.163 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.710 m @ 0.43 hrs   Surf.Area= 196.5 m²   Storage= 124.7 m³

Plug-Flow detention time= 39.0 min calculated for 0.163 Ml (100% of inflow)
Center-of-Mass det. time= 39.2 min ( 53.2 - 14.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 173.2 m³ 1,050 mm  Round Pipe Storage
L= 200.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 150 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.03743 m³/s @ 0.43 hrs  HW=0.710 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.03743 m³/s @ 2.12 m/s)

Pond S6: S6

Inflow
Primary

Hydrograph

Time  (hours)
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s
)
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Inflow Area=0.4097 ha

Peak Elev=0.710 m

Storage=124.7 m³

0.15102 m³/s

0.03743 m³/s
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Summary for Pond S7: S7

Inflow Area = 0.0685 ha, 0.00% Impervious,  Inflow Depth = 12 mm    for  100-Year event
Inflow = 0.00783 m³/s @ 0.17 hrs,  Volume= 0.008 Ml
Outflow = 0.00590 m³/s @ 0.34 hrs,  Volume= 0.008 Ml,  Atten= 25%,  Lag= 10.3 min
Primary = 0.00590 m³/s @ 0.34 hrs,  Volume= 0.008 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.290 m @ 0.34 hrs   Surf.Area= 10.8 m²   Storage= 2.7 m³

Plug-Flow detention time= 6.0 min calculated for 0.008 Ml (100% of inflow)
Center-of-Mass det. time= 6.0 min ( 20.0 - 14.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 4.0 m³ 450 mm  Round Pipe Storage
L= 25.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 75 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.00590 m³/s @ 0.34 hrs  HW=0.290 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.00590 m³/s @ 1.34 m/s)

Pond S7: S7

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.009

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=0.0685 ha

Peak Elev=0.290 m

Storage=2.7 m³

0.00783 m³/s

0.00590 m³/s



Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr221-12931_Ultimate_100yr (2)
  Printed  2023-10-11Prepared by WSP

Page 25HydroCAD® 10.00-21  s/n 10696  © 2018 HydroCAD Software Solutions LLC

Summary for Pond S8: S8

Inflow Area = 1.3580 ha,100.00% Impervious,  Inflow Depth = 40 mm    for  100-Year event
Inflow = 0.50056 m³/s @ 0.17 hrs,  Volume= 0.541 Ml
Outflow = 0.07605 m³/s @ 0.44 hrs,  Volume= 0.539 Ml,  Atten= 85%,  Lag= 16.3 min
Primary = 0.07605 m³/s @ 0.44 hrs,  Volume= 0.539 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 1.550 m @ 0.44 hrs   Surf.Area= 300.0 m²   Storage= 465.0 m³

Plug-Flow detention time= 75.5 min calculated for 0.539 Ml (100% of inflow)
Center-of-Mass det. time= 75.4 min ( 89.4 - 14.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 600.0 m³ Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(meters) (sq-meters) (cubic-meters) (cubic-meters)

0.000 300.0 0.0 0.0
2.000 300.0 600.0 600.0

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 150 mm Vert. Orifice/Grate    C= 0.800   

Primary OutFlow  Max=0.07605 m³/s @ 0.44 hrs  HW=1.550 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.07605 m³/s @ 4.30 m/s)

Pond S8: S8

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=1.3580 ha

Peak Elev=1.550 m

Storage=465.0 m³

0.50056 m³/s

0.07605 m³/s
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Summary for Pond S9: S9

Inflow Area = 0.2333 ha, 0.00% Impervious,  Inflow Depth = 12 mm    for  100-Year event
Inflow = 0.02666 m³/s @ 0.17 hrs,  Volume= 0.029 Ml
Outflow = 0.02152 m³/s @ 0.33 hrs,  Volume= 0.029 Ml,  Atten= 19%,  Lag= 9.7 min
Primary = 0.02152 m³/s @ 0.33 hrs,  Volume= 0.029 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.285 m @ 0.33 hrs   Surf.Area= 39.0 m²   Storage= 8.6 m³

Plug-Flow detention time= 5.7 min calculated for 0.029 Ml (100% of inflow)
Center-of-Mass det. time= 5.8 min ( 19.8 - 14.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 18.4 m³ 600 mm  Round Pipe Storage
L= 65.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 150 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.02151 m³/s @ 0.33 hrs  HW=0.285 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.02151 m³/s @ 1.22 m/s)

Pond S9: S9

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(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=0.2333 ha

Peak Elev=0.285 m

Storage=8.6 m³

0.02666 m³/s

0.02152 m³/s
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Summary for Link Outfall: Outfall

Inflow Area = 7.5391 ha, 83.01% Impervious,  Inflow Depth > 37 mm    for  100-Year event
Inflow = 0.65153 m³/s @ 0.30 hrs,  Volume= 2.761 Ml
Primary = 0.65153 m³/s @ 0.30 hrs,  Volume= 2.761 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link Outfall: Outfall

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=7.5391 ha
0.65153 m³/s

0.65153 m³/s
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Summary for Link PH1: PH1

Inflow Area = 1.7651 ha, 93.99% Impervious,  Inflow Depth > 38 mm    for  100-Year event
Inflow = 0.14928 m³/s @ 0.42 hrs,  Volume= 0.673 Ml
Primary = 0.14928 m³/s @ 0.42 hrs,  Volume= 0.673 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH1: PH1

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(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

Inflow Area=1.7651 ha
0.14928 m³/s

0.14928 m³/s
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Summary for Link PH2: PH2

Inflow Area = 1.4016 ha,100.00% Impervious,  Inflow Depth > 40 mm    for  100-Year event
Inflow = 0.08947 m³/s @ 0.44 hrs,  Volume= 0.557 Ml
Primary = 0.08947 m³/s @ 0.44 hrs,  Volume= 0.557 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH2: PH2

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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

Inflow Area=1.4016 ha
0.08947 m³/s

0.08947 m³/s
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Summary for Link PH3: PH3

Inflow Area = 1.9084 ha, 96.41% Impervious,  Inflow Depth > 39 mm    for  100-Year event
Inflow = 0.16428 m³/s @ 0.42 hrs,  Volume= 0.739 Ml
Primary = 0.16428 m³/s @ 0.42 hrs,  Volume= 0.739 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH3: PH3

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(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

Inflow Area=1.9084 ha
0.16428 m³/s

0.16428 m³/s
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Summary for Link PH4: PH4

Inflow Area = 1.5913 ha, 85.34% Impervious,  Inflow Depth > 36 mm    for  100-Year event
Inflow = 0.09515 m³/s @ 0.39 hrs,  Volume= 0.568 Ml
Primary = 0.09515 m³/s @ 0.39 hrs,  Volume= 0.568 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH4: PH4

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(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

Inflow Area=1.5913 ha
0.09515 m³/s

0.09515 m³/s

Pickering 100-Year  Duration=18 min,  Inten=132.7 mm/hr221-12931_Ultimate_100yr (2)
  Printed  2023-10-11Prepared by WSP

Page 32HydroCAD® 10.00-21  s/n 10696  © 2018 HydroCAD Software Solutions LLC

Summary for Link PH4_Un: PH4 Uncontrolled

Inflow Area = 0.8727 ha, 0.00% Impervious,  Inflow Depth = 26 mm    for  100-Year event
Inflow = 0.20810 m³/s @ 0.17 hrs,  Volume= 0.225 Ml
Primary = 0.20810 m³/s @ 0.17 hrs,  Volume= 0.225 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH4_Un: PH4 Uncontrolled

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.23

0.22

0.21

0.2

0.19

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

Inflow Area=0.8727 ha
0.20810 m³/s

0.20810 m³/s
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Area Listing (selected nodes)

Area

(hectares)

C Description

(subcatchment-numbers)

6.2585 1.00   (201, 203, 204, 205, 206, 208)

0.4079 0.30   (202, 207, 209)

0.3801 0.60   (210)

0.4926 0.63   (211)

7.5391 0.92 TOTAL AREA

221-12931_Ultimate_50yr
  Printed  2023-10-11Prepared by WSP
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Soil Listing (selected nodes)

Area

(hectares)

Soil

Group

Subcatchment

Numbers

0.0000 HSG A

0.0000 HSG B

0.0000 HSG C

0.0000 HSG D

7.5391 Other 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211

7.5391 TOTAL AREA

221-12931_Ultimate_50yr
  Printed  2023-10-11Prepared by WSP
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Ground Covers (selected nodes)

HSG-A

(hectares)

HSG-B

(hectares)

HSG-C

(hectares)

HSG-D

(hectares)

Other

(hectares)

Total

(hectares)

Ground

Cover

Subcatchment

Numbers

0.0000 0.0000 0.0000 0.0000 7.5391 7.5391 201, 202, 

203, 204, 

205, 206, 

207, 208, 

209, 210, 

211

0.0000 0.0000 0.0000 0.0000 7.5391 7.5391 TOTAL AREA



Pickering 50-Year  Duration=21 min,  Inten=108.2 mm/hr221-12931_Ultimate_50yr
  Printed  2023-10-11Prepared by WSP

Page 5HydroCAD® 10.00-21  s/n 10696  © 2018 HydroCAD Software Solutions LLC

Time span=0.00-10.00 hrs, dt=0.01 hrs, 1001 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc

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

Runoff Area=1.6590 ha   100.00% Impervious   Runoff Depth=38 mmSubcatchment 201: 201
   Tc=10.0 min   C=1.00   Runoff=0.49846 m³/s  0.628 Ml

Runoff Area=0.1061 ha   0.00% Impervious   Runoff Depth=11 mmSubcatchment 202: 202
   Tc=10.0 min   C=0.30   Runoff=0.00956 m³/s  0.012 Ml

Runoff Area=1.2444 ha   100.00% Impervious   Runoff Depth=38 mmSubcatchment 203: 203
   Tc=10.0 min   C=1.00   Runoff=0.37389 m³/s  0.471 Ml

Runoff Area=0.1572 ha   100.00% Impervious   Runoff Depth=38 mmSubcatchment 204: 204
   Tc=10.0 min   C=1.00   Runoff=0.04723 m³/s  0.060 Ml

Runoff Area=1.4302 ha   100.00% Impervious   Runoff Depth=38 mmSubcatchment 205: 205
   Tc=10.0 min   C=1.00   Runoff=0.42971 m³/s  0.541 Ml

Runoff Area=0.4097 ha   100.00% Impervious   Runoff Depth=38 mmSubcatchment 206: 206
   Tc=10.0 min   C=1.00   Runoff=0.12310 m³/s  0.155 Ml

Runoff Area=0.0685 ha   0.00% Impervious   Runoff Depth=11 mmSubcatchment 207: 207
   Tc=10.0 min   C=0.30   Runoff=0.00617 m³/s  0.008 Ml

Runoff Area=1.3580 ha   100.00% Impervious   Runoff Depth=38 mmSubcatchment 208: 208
   Tc=10.0 min   C=1.00   Runoff=0.40802 m³/s  0.514 Ml

Runoff Area=0.2333 ha   0.00% Impervious   Runoff Depth=11 mmSubcatchment 209: 209
   Tc=10.0 min   C=0.30   Runoff=0.02103 m³/s  0.026 Ml

Runoff Area=0.3801 ha   0.00% Impervious   Runoff Depth=23 mmSubcatchment 210: 210
   Tc=10.0 min   C=0.60   Runoff=0.06852 m³/s  0.086 Ml

Runoff Area=0.4926 ha   0.00% Impervious   Runoff Depth=24 mmSubcatchment 211: 211
   Tc=10.0 min   C=0.63   Runoff=0.09324 m³/s  0.117 Ml

Peak Elev=1.600 m  Storage=480.0 m³   Inflow=0.49846 m³/s  0.628 MlPond S1: S1
   Outflow=0.13635 m³/s  0.627 Ml

Peak Elev=0.332 m  Storage=5.0 m³   Inflow=0.00956 m³/s  0.012 MlPond S2: S2
   Outflow=0.00637 m³/s  0.012 Ml

Peak Elev=1.549 m  Storage=387.2 m³   Inflow=0.37389 m³/s  0.471 MlPond S3: S3
   Outflow=0.07602 m³/s  0.470 Ml

Peak Elev=0.769 m  Storage=47.6 m³   Inflow=0.04723 m³/s  0.060 MlPond S4: S4
   Outflow=0.01004 m³/s  0.060 Ml

Peak Elev=1.192 m  Storage=417.1 m³   Inflow=0.42971 m³/s  0.541 MlPond S5: S5
   Outflow=0.11632 m³/s  0.540 Ml

Pickering 50-Year  Duration=21 min,  Inten=108.2 mm/hr221-12931_Ultimate_50yr
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Peak Elev=0.658 m  Storage=114.2 m³   Inflow=0.12310 m³/s  0.155 MlPond S6: S6
   Outflow=0.03585 m³/s  0.155 Ml

Peak Elev=0.232 m  Storage=2.1 m³   Inflow=0.00617 m³/s  0.008 MlPond S7: S7
   Outflow=0.00518 m³/s  0.008 Ml

Peak Elev=1.445 m  Storage=433.4 m³   Inflow=0.40802 m³/s  0.514 MlPond S8: S8
   Outflow=0.07328 m³/s  0.512 Ml

Peak Elev=0.233 m  Storage=6.6 m³   Inflow=0.02103 m³/s  0.026 MlPond S9: S9
   Outflow=0.01867 m³/s  0.026 Ml

   Inflow=0.59608 m³/s  2.614 MlLink Outfall: Outfall
   Primary=0.59608 m³/s  2.614 Ml

   Inflow=0.14245 m³/s  0.639 MlLink PH1: PH1
   Primary=0.14245 m³/s  0.639 Ml

   Inflow=0.08607 m³/s  0.530 MlLink PH2: PH2
   Primary=0.08607 m³/s  0.530 Ml

   Inflow=0.15675 m³/s  0.703 MlLink PH3: PH3
   Primary=0.15675 m³/s  0.703 Ml

   Inflow=0.08945 m³/s  0.539 MlLink PH4: PH4
   Primary=0.08945 m³/s  0.539 Ml

   Inflow=0.16176 m³/s  0.204 MlLink PH4_Un: PH4 Uncontrolled
   Primary=0.16176 m³/s  0.204 Ml

Total Runoff Area = 7.5391 ha   Runoff Volume = 2.619 Ml   Average Runoff Depth = 35 mm
16.99% Pervious = 1.2806 ha     83.01% Impervious = 6.2585 ha
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Summary for Subcatchment 201: 201

Runoff = 0.49846 m³/s @ 0.17 hrs,  Volume= 0.628 Ml,  Depth= 38 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 50-Year  Duration=21 min,  Inten=108.2 mm/hr

Area (ha) C Description

1.6590 1.00

1.6590 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 201: 201

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Pickering 50-Year

Duration=21 min,

Inten=108.2 mm/hr

Runoff Area=1.6590 ha

Runoff Volume=0.628 Ml

Runoff Depth=38 mm

Tc=10.0 min

C=1.00

0.49846 m³/s
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Summary for Subcatchment 202: 202

Runoff = 0.00956 m³/s @ 0.17 hrs,  Volume= 0.012 Ml,  Depth= 11 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 50-Year  Duration=21 min,  Inten=108.2 mm/hr

Area (ha) C Description

0.1061 0.30

0.1061 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 202: 202

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.011

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

Pickering 50-Year

Duration=21 min,

Inten=108.2 mm/hr

Runoff Area=0.1061 ha

Runoff Volume=0.012 Ml

Runoff Depth=11 mm

Tc=10.0 min

C=0.30

0.00956 m³/s
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Summary for Subcatchment 203: 203

Runoff = 0.37389 m³/s @ 0.17 hrs,  Volume= 0.471 Ml,  Depth= 38 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 50-Year  Duration=21 min,  Inten=108.2 mm/hr

Area (ha) C Description

1.2444 1.00

1.2444 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 203: 203

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Pickering 50-Year

Duration=21 min,

Inten=108.2 mm/hr

Runoff Area=1.2444 ha

Runoff Volume=0.471 Ml

Runoff Depth=38 mm

Tc=10.0 min

C=1.00

0.37389 m³/s

Pickering 50-Year  Duration=21 min,  Inten=108.2 mm/hr221-12931_Ultimate_50yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 204: 204

Runoff = 0.04723 m³/s @ 0.17 hrs,  Volume= 0.060 Ml,  Depth= 38 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 50-Year  Duration=21 min,  Inten=108.2 mm/hr

Area (ha) C Description

0.1572 1.00

0.1572 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 204: 204

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.052

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

Pickering 50-Year

Duration=21 min,

Inten=108.2 mm/hr

Runoff Area=0.1572 ha

Runoff Volume=0.060 Ml

Runoff Depth=38 mm

Tc=10.0 min

C=1.00

0.04723 m³/s

Pickering 50-Year  Duration=21 min,  Inten=108.2 mm/hr221-12931_Ultimate_50yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 205: 205

Runoff = 0.42971 m³/s @ 0.17 hrs,  Volume= 0.541 Ml,  Depth= 38 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 50-Year  Duration=21 min,  Inten=108.2 mm/hr

Area (ha) C Description

1.4302 1.00

1.4302 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 205: 205

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.48

0.46

0.44

0.42

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Pickering 50-Year

Duration=21 min,

Inten=108.2 mm/hr

Runoff Area=1.4302 ha

Runoff Volume=0.541 Ml

Runoff Depth=38 mm

Tc=10.0 min

C=1.00

0.42971 m³/s

Pickering 50-Year  Duration=21 min,  Inten=108.2 mm/hr221-12931_Ultimate_50yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 206: 206

Runoff = 0.12310 m³/s @ 0.17 hrs,  Volume= 0.155 Ml,  Depth= 38 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 50-Year  Duration=21 min,  Inten=108.2 mm/hr

Area (ha) C Description

0.4097 1.00

0.4097 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 206: 206

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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

Pickering 50-Year

Duration=21 min,

Inten=108.2 mm/hr

Runoff Area=0.4097 ha

Runoff Volume=0.155 Ml

Runoff Depth=38 mm

Tc=10.0 min

C=1.00

0.12310 m³/s
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Summary for Subcatchment 207: 207

Runoff = 0.00617 m³/s @ 0.17 hrs,  Volume= 0.008 Ml,  Depth= 11 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 50-Year  Duration=21 min,  Inten=108.2 mm/hr

Area (ha) C Description

0.0685 0.30

0.0685 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 207: 207

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.007

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

Pickering 50-Year

Duration=21 min,

Inten=108.2 mm/hr

Runoff Area=0.0685 ha

Runoff Volume=0.008 Ml

Runoff Depth=11 mm

Tc=10.0 min

C=0.30

0.00617 m³/s

Pickering 50-Year  Duration=21 min,  Inten=108.2 mm/hr221-12931_Ultimate_50yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 208: 208

Runoff = 0.40802 m³/s @ 0.17 hrs,  Volume= 0.514 Ml,  Depth= 38 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 50-Year  Duration=21 min,  Inten=108.2 mm/hr

Area (ha) C Description

1.3580 1.00

1.3580 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 208: 208

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.44

0.42

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Pickering 50-Year

Duration=21 min,

Inten=108.2 mm/hr

Runoff Area=1.3580 ha

Runoff Volume=0.514 Ml

Runoff Depth=38 mm

Tc=10.0 min

C=1.00

0.40802 m³/s

Pickering 50-Year  Duration=21 min,  Inten=108.2 mm/hr221-12931_Ultimate_50yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 209: 209

Runoff = 0.02103 m³/s @ 0.17 hrs,  Volume= 0.026 Ml,  Depth= 11 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 50-Year  Duration=21 min,  Inten=108.2 mm/hr

Area (ha) C Description

0.2333 0.30

0.2333 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 209: 209

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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

Pickering 50-Year

Duration=21 min,

Inten=108.2 mm/hr

Runoff Area=0.2333 ha

Runoff Volume=0.026 Ml

Runoff Depth=11 mm

Tc=10.0 min

C=0.30

0.02103 m³/s

Pickering 50-Year  Duration=21 min,  Inten=108.2 mm/hr221-12931_Ultimate_50yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 210: 210

Runoff = 0.06852 m³/s @ 0.17 hrs,  Volume= 0.086 Ml,  Depth= 23 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 50-Year  Duration=21 min,  Inten=108.2 mm/hr

Area (ha) C Description

0.3801 0.60

0.3801 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 210: 210

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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

Pickering 50-Year

Duration=21 min,

Inten=108.2 mm/hr

Runoff Area=0.3801 ha

Runoff Volume=0.086 Ml

Runoff Depth=23 mm

Tc=10.0 min

C=0.60

0.06852 m³/s
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Summary for Subcatchment 211: 211

Runoff = 0.09324 m³/s @ 0.17 hrs,  Volume= 0.117 Ml,  Depth= 24 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 50-Year  Duration=21 min,  Inten=108.2 mm/hr

Area (ha) C Description

0.4926 0.63

0.4926 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 211: 211

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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

Pickering 50-Year

Duration=21 min,

Inten=108.2 mm/hr

Runoff Area=0.4926 ha

Runoff Volume=0.117 Ml

Runoff Depth=24 mm

Tc=10.0 min

C=0.63

0.09324 m³/s

Pickering 50-Year  Duration=21 min,  Inten=108.2 mm/hr221-12931_Ultimate_50yr
  Printed  2023-10-11Prepared by WSP
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Summary for Pond S1: S1

Inflow Area = 1.6590 ha,100.00% Impervious,  Inflow Depth = 38 mm    for  50-Year event
Inflow = 0.49846 m³/s @ 0.17 hrs,  Volume= 0.628 Ml
Outflow = 0.13635 m³/s @ 0.47 hrs,  Volume= 0.627 Ml,  Atten= 73%,  Lag= 18.1 min
Primary = 0.13635 m³/s @ 0.47 hrs,  Volume= 0.627 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 1.600 m @ 0.47 hrs   Surf.Area= 300.0 m²   Storage= 480.0 m³

Plug-Flow detention time= 46.4 min calculated for 0.627 Ml (100% of inflow)
Center-of-Mass det. time= 46.4 min ( 61.9 - 15.5 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 600.0 m³ Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(meters) (sq-meters) (cubic-meters) (cubic-meters)

0.000 300.0 0.0 0.0
2.000 300.0 600.0 600.0

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 200 mm Vert. Orifice/Grate    C= 0.800   

Primary OutFlow  Max=0.13634 m³/s @ 0.47 hrs  HW=1.600 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.13634 m³/s @ 4.34 m/s)

Pond S1: S1

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=1.6590 ha

Peak Elev=1.600 m

Storage=480.0 m³

0.49846 m³/s

0.13635 m³/s

Pickering 50-Year  Duration=21 min,  Inten=108.2 mm/hr221-12931_Ultimate_50yr
  Printed  2023-10-11Prepared by WSP
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Summary for Pond S2: S2

Inflow Area = 0.1061 ha, 0.00% Impervious,  Inflow Depth = 11 mm    for  50-Year event
Inflow = 0.00956 m³/s @ 0.17 hrs,  Volume= 0.012 Ml
Outflow = 0.00637 m³/s @ 0.41 hrs,  Volume= 0.012 Ml,  Atten= 33%,  Lag= 14.1 min
Primary = 0.00637 m³/s @ 0.41 hrs,  Volume= 0.012 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.332 m @ 0.41 hrs   Surf.Area= 15.8 m²   Storage= 5.0 m³

Plug-Flow detention time= 10.3 min calculated for 0.012 Ml (100% of inflow)
Center-of-Mass det. time= 10.1 min ( 25.6 - 15.5 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 6.4 m³ 450 mm  Round Pipe Storage
L= 40.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 75 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.00637 m³/s @ 0.41 hrs  HW=0.332 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.00637 m³/s @ 1.44 m/s)

Pond S2: S2

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.011

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=0.1061 ha

Peak Elev=0.332 m

Storage=5.0 m³

0.00956 m³/s

0.00637 m³/s

Pickering 50-Year  Duration=21 min,  Inten=108.2 mm/hr221-12931_Ultimate_50yr
  Printed  2023-10-11Prepared by WSP
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Summary for Pond S3: S3

Inflow Area = 1.2444 ha,100.00% Impervious,  Inflow Depth = 38 mm    for  50-Year event
Inflow = 0.37389 m³/s @ 0.17 hrs,  Volume= 0.471 Ml
Outflow = 0.07602 m³/s @ 0.48 hrs,  Volume= 0.470 Ml,  Atten= 80%,  Lag= 18.8 min
Primary = 0.07602 m³/s @ 0.48 hrs,  Volume= 0.470 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 1.549 m @ 0.48 hrs   Surf.Area= 250.0 m²   Storage= 387.2 m³

Plug-Flow detention time= 63.4 min calculated for 0.470 Ml (100% of inflow)
Center-of-Mass det. time= 63.8 min ( 79.3 - 15.5 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 500.0 m³ Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(meters) (sq-meters) (cubic-meters) (cubic-meters)

0.000 250.0 0.0 0.0
2.000 250.0 500.0 500.0

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 150 mm Vert. Orifice/Grate    C= 0.800   

Primary OutFlow  Max=0.07602 m³/s @ 0.48 hrs  HW=1.549 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.07602 m³/s @ 4.30 m/s)

Pond S3: S3

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=1.2444 ha

Peak Elev=1.549 m

Storage=387.2 m³

0.37389 m³/s

0.07602 m³/s
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Summary for Pond S4: S4

Inflow Area = 0.1572 ha,100.00% Impervious,  Inflow Depth = 38 mm    for  50-Year event
Inflow = 0.04723 m³/s @ 0.17 hrs,  Volume= 0.060 Ml
Outflow = 0.01004 m³/s @ 0.48 hrs,  Volume= 0.060 Ml,  Atten= 79%,  Lag= 18.7 min
Primary = 0.01004 m³/s @ 0.48 hrs,  Volume= 0.060 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.769 m @ 0.48 hrs   Surf.Area= 65.1 m²   Storage= 47.6 m³

Plug-Flow detention time= 53.0 min calculated for 0.060 Ml (100% of inflow)
Center-of-Mass det. time= 52.8 min ( 68.3 - 15.5 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 60.6 m³ 1,050 mm  Round Pipe Storage
L= 70.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 75 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.01004 m³/s @ 0.48 hrs  HW=0.769 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.01004 m³/s @ 2.27 m/s)

Pond S4: S4

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(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=0.1572 ha

Peak Elev=0.769 m

Storage=47.6 m³

0.04723 m³/s

0.01004 m³/s

Pickering 50-Year  Duration=21 min,  Inten=108.2 mm/hr221-12931_Ultimate_50yr
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Summary for Pond S5: S5

Inflow Area = 1.4302 ha,100.00% Impervious,  Inflow Depth = 38 mm    for  50-Year event
Inflow = 0.42971 m³/s @ 0.17 hrs,  Volume= 0.541 Ml
Outflow = 0.11632 m³/s @ 0.47 hrs,  Volume= 0.540 Ml,  Atten= 73%,  Lag= 18.1 min
Primary = 0.11632 m³/s @ 0.47 hrs,  Volume= 0.540 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 1.192 m @ 0.47 hrs   Surf.Area= 350.0 m²   Storage= 417.1 m³

Plug-Flow detention time= 49.1 min calculated for 0.540 Ml (100% of inflow)
Center-of-Mass det. time= 49.1 min ( 64.6 - 15.5 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 700.0 m³ Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(meters) (sq-meters) (cubic-meters) (cubic-meters)

0.000 350.0 0.0 0.0
2.000 350.0 700.0 700.0

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 200 mm Vert. Orifice/Grate    C= 0.800   

Primary OutFlow  Max=0.11631 m³/s @ 0.47 hrs  HW=1.192 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.11631 m³/s @ 3.70 m/s)

Pond S5: S5

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.48

0.46

0.44

0.42

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=1.4302 ha

Peak Elev=1.192 m

Storage=417.1 m³

0.42971 m³/s

0.11632 m³/s
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Summary for Pond S6: S6

Inflow Area = 0.4097 ha,100.00% Impervious,  Inflow Depth = 38 mm    for  50-Year event
Inflow = 0.12310 m³/s @ 0.17 hrs,  Volume= 0.155 Ml
Outflow = 0.03585 m³/s @ 0.47 hrs,  Volume= 0.155 Ml,  Atten= 71%,  Lag= 17.9 min
Primary = 0.03585 m³/s @ 0.47 hrs,  Volume= 0.155 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.658 m @ 0.47 hrs   Surf.Area= 203.2 m²   Storage= 114.2 m³

Plug-Flow detention time= 37.5 min calculated for 0.155 Ml (100% of inflow)
Center-of-Mass det. time= 37.8 min ( 53.3 - 15.5 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 173.2 m³ 1,050 mm  Round Pipe Storage
L= 200.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 150 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.03585 m³/s @ 0.47 hrs  HW=0.658 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.03585 m³/s @ 2.03 m/s)

Pond S6: S6

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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

Inflow Area=0.4097 ha

Peak Elev=0.658 m

Storage=114.2 m³

0.12310 m³/s

0.03585 m³/s
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Summary for Pond S7: S7

Inflow Area = 0.0685 ha, 0.00% Impervious,  Inflow Depth = 11 mm    for  50-Year event
Inflow = 0.00617 m³/s @ 0.17 hrs,  Volume= 0.008 Ml
Outflow = 0.00518 m³/s @ 0.38 hrs,  Volume= 0.008 Ml,  Atten= 16%,  Lag= 12.4 min
Primary = 0.00518 m³/s @ 0.38 hrs,  Volume= 0.008 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.232 m @ 0.38 hrs   Surf.Area= 11.2 m²   Storage= 2.1 m³

Plug-Flow detention time= 5.3 min calculated for 0.008 Ml (100% of inflow)
Center-of-Mass det. time= 5.3 min ( 20.9 - 15.5 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 4.0 m³ 450 mm  Round Pipe Storage
L= 25.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 75 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.00517 m³/s @ 0.38 hrs  HW=0.232 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.00517 m³/s @ 1.17 m/s)

Pond S7: S7

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.007

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=0.0685 ha

Peak Elev=0.232 m

Storage=2.1 m³

0.00617 m³/s

0.00518 m³/s
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Summary for Pond S8: S8

Inflow Area = 1.3580 ha,100.00% Impervious,  Inflow Depth = 38 mm    for  50-Year event
Inflow = 0.40802 m³/s @ 0.17 hrs,  Volume= 0.514 Ml
Outflow = 0.07328 m³/s @ 0.49 hrs,  Volume= 0.512 Ml,  Atten= 82%,  Lag= 19.0 min
Primary = 0.07328 m³/s @ 0.49 hrs,  Volume= 0.512 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 1.445 m @ 0.49 hrs   Surf.Area= 300.0 m²   Storage= 433.4 m³

Plug-Flow detention time= 73.7 min calculated for 0.512 Ml (100% of inflow)
Center-of-Mass det. time= 73.6 min ( 89.1 - 15.5 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 600.0 m³ Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(meters) (sq-meters) (cubic-meters) (cubic-meters)

0.000 300.0 0.0 0.0
2.000 300.0 600.0 600.0

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 150 mm Vert. Orifice/Grate    C= 0.800   

Primary OutFlow  Max=0.07327 m³/s @ 0.49 hrs  HW=1.444 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.07327 m³/s @ 4.15 m/s)

Pond S8: S8

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.44

0.42

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=1.3580 ha

Peak Elev=1.445 m

Storage=433.4 m³

0.40802 m³/s

0.07328 m³/s
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Summary for Pond S9: S9

Inflow Area = 0.2333 ha, 0.00% Impervious,  Inflow Depth = 11 mm    for  50-Year event
Inflow = 0.02103 m³/s @ 0.17 hrs,  Volume= 0.026 Ml
Outflow = 0.01867 m³/s @ 0.37 hrs,  Volume= 0.026 Ml,  Atten= 11%,  Lag= 11.9 min
Primary = 0.01867 m³/s @ 0.37 hrs,  Volume= 0.026 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.233 m @ 0.37 hrs   Surf.Area= 38.0 m²   Storage= 6.6 m³

Plug-Flow detention time= 5.3 min calculated for 0.026 Ml (100% of inflow)
Center-of-Mass det. time= 5.3 min ( 20.9 - 15.5 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 18.4 m³ 600 mm  Round Pipe Storage
L= 65.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 150 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.01866 m³/s @ 0.37 hrs  HW=0.233 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.01866 m³/s @ 1.06 m/s)

Pond S9: S9

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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=0.2333 ha

Peak Elev=0.233 m

Storage=6.6 m³

0.02103 m³/s

0.01867 m³/s
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Summary for Link Outfall: Outfall

Inflow Area = 7.5391 ha, 83.01% Impervious,  Inflow Depth > 35 mm    for  50-Year event
Inflow = 0.59608 m³/s @ 0.35 hrs,  Volume= 2.614 Ml
Primary = 0.59608 m³/s @ 0.35 hrs,  Volume= 2.614 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link Outfall: Outfall

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=7.5391 ha
0.59608 m³/s

0.59608 m³/s
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Summary for Link PH1: PH1

Inflow Area = 1.7651 ha, 93.99% Impervious,  Inflow Depth > 36 mm    for  50-Year event
Inflow = 0.14245 m³/s @ 0.47 hrs,  Volume= 0.639 Ml
Primary = 0.14245 m³/s @ 0.47 hrs,  Volume= 0.639 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH1: PH1

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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

Inflow Area=1.7651 ha
0.14245 m³/s

0.14245 m³/s
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Summary for Link PH2: PH2

Inflow Area = 1.4016 ha,100.00% Impervious,  Inflow Depth > 38 mm    for  50-Year event
Inflow = 0.08607 m³/s @ 0.48 hrs,  Volume= 0.530 Ml
Primary = 0.08607 m³/s @ 0.48 hrs,  Volume= 0.530 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH2: PH2

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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

Inflow Area=1.4016 ha
0.08607 m³/s

0.08607 m³/s
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Summary for Link PH3: PH3

Inflow Area = 1.9084 ha, 96.41% Impervious,  Inflow Depth > 37 mm    for  50-Year event
Inflow = 0.15675 m³/s @ 0.46 hrs,  Volume= 0.703 Ml
Primary = 0.15675 m³/s @ 0.46 hrs,  Volume= 0.703 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH3: PH3

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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
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0.03

0.02

0.01

0

Inflow Area=1.9084 ha
0.15675 m³/s

0.15675 m³/s
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Summary for Link PH4: PH4

Inflow Area = 1.5913 ha, 85.34% Impervious,  Inflow Depth > 34 mm    for  50-Year event
Inflow = 0.08945 m³/s @ 0.43 hrs,  Volume= 0.539 Ml
Primary = 0.08945 m³/s @ 0.43 hrs,  Volume= 0.539 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH4: PH4

Inflow
Primary

Hydrograph

Time  (hours)
109876543210
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(m
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s
)
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0.065
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0.035
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0

Inflow Area=1.5913 ha
0.08945 m³/s

0.08945 m³/s
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Summary for Link PH4_Un: PH4 Uncontrolled

Inflow Area = 0.8727 ha, 0.00% Impervious,  Inflow Depth = 23 mm    for  50-Year event
Inflow = 0.16176 m³/s @ 0.17 hrs,  Volume= 0.204 Ml
Primary = 0.16176 m³/s @ 0.17 hrs,  Volume= 0.204 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH4_Un: PH4 Uncontrolled

Inflow
Primary

Hydrograph

Time  (hours)
109876543210
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s
)
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0.01

0

Inflow Area=0.8727 ha
0.16176 m³/s

0.16176 m³/s
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Area Listing (selected nodes)

Area

(hectares)

C Description

(subcatchment-numbers)

6.2585 1.00   (201, 203, 204, 205, 206, 208)

0.4079 0.28   (202, 207, 209)

0.3801 0.55   (210)

0.4926 0.58   (211)

7.5391 0.91 TOTAL AREA

221-12931_Ultimate_25yr
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Soil Listing (selected nodes)

Area

(hectares)

Soil

Group

Subcatchment

Numbers

0.0000 HSG A

0.0000 HSG B

0.0000 HSG C

0.0000 HSG D

7.5391 Other 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211

7.5391 TOTAL AREA

221-12931_Ultimate_25yr
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Ground Covers (selected nodes)

HSG-A

(hectares)

HSG-B

(hectares)

HSG-C

(hectares)

HSG-D

(hectares)

Other

(hectares)

Total

(hectares)

Ground

Cover

Subcatchment

Numbers

0.0000 0.0000 0.0000 0.0000 7.5391 7.5391 201, 202, 

203, 204, 

205, 206, 

207, 208, 

209, 210, 

211

0.0000 0.0000 0.0000 0.0000 7.5391 7.5391 TOTAL AREA
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Time span=0.00-10.00 hrs, dt=0.01 hrs, 1001 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc

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

Runoff Area=1.6590 ha   100.00% Impervious   Runoff Depth=34 mmSubcatchment 201: 201
   Tc=10.0 min   C=1.00   Runoff=0.44543 m³/s  0.561 Ml

Runoff Area=0.1061 ha   0.00% Impervious   Runoff Depth=9 mmSubcatchment 202: 202
   Tc=10.0 min   C=0.28   Runoff=0.00798 m³/s  0.010 Ml

Runoff Area=1.2444 ha   100.00% Impervious   Runoff Depth=34 mmSubcatchment 203: 203
   Tc=10.0 min   C=1.00   Runoff=0.33411 m³/s  0.421 Ml

Runoff Area=0.1572 ha   100.00% Impervious   Runoff Depth=34 mmSubcatchment 204: 204
   Tc=10.0 min   C=1.00   Runoff=0.04221 m³/s  0.053 Ml

Runoff Area=1.4302 ha   100.00% Impervious   Runoff Depth=34 mmSubcatchment 205: 205
   Tc=10.0 min   C=1.00   Runoff=0.38400 m³/s  0.484 Ml

Runoff Area=0.4097 ha   100.00% Impervious   Runoff Depth=34 mmSubcatchment 206: 206
   Tc=10.0 min   C=1.00   Runoff=0.11000 m³/s  0.139 Ml

Runoff Area=0.0685 ha   0.00% Impervious   Runoff Depth=9 mmSubcatchment 207: 207
   Tc=10.0 min   C=0.28   Runoff=0.00515 m³/s  0.006 Ml

Runoff Area=1.3580 ha   100.00% Impervious   Runoff Depth=34 mmSubcatchment 208: 208
   Tc=10.0 min   C=1.00   Runoff=0.36461 m³/s  0.459 Ml

Runoff Area=0.2333 ha   0.00% Impervious   Runoff Depth=9 mmSubcatchment 209: 209
   Tc=10.0 min   C=0.28   Runoff=0.01754 m³/s  0.022 Ml

Runoff Area=0.3801 ha   0.00% Impervious   Runoff Depth=19 mmSubcatchment 210: 210
   Tc=10.0 min   C=0.55   Runoff=0.05613 m³/s  0.071 Ml

Runoff Area=0.4926 ha   0.00% Impervious   Runoff Depth=20 mmSubcatchment 211: 211
   Tc=10.0 min   C=0.58   Runoff=0.07671 m³/s  0.097 Ml

Peak Elev=1.412 m  Storage=423.7 m³   Inflow=0.44543 m³/s  0.561 MlPond S1: S1
   Outflow=0.12753 m³/s  0.560 Ml

Peak Elev=0.264 m  Storage=3.9 m³   Inflow=0.00798 m³/s  0.010 MlPond S2: S2
   Outflow=0.00559 m³/s  0.010 Ml

Peak Elev=1.371 m  Storage=342.8 m³   Inflow=0.33411 m³/s  0.421 MlPond S3: S3
   Outflow=0.07129 m³/s  0.420 Ml

Peak Elev=0.685 m  Storage=41.9 m³   Inflow=0.04221 m³/s  0.053 MlPond S4: S4
   Outflow=0.00945 m³/s  0.053 Ml

Peak Elev=1.053 m  Storage=368.7 m³   Inflow=0.38400 m³/s  0.484 MlPond S5: S5
   Outflow=0.10870 m³/s  0.482 Ml
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Peak Elev=0.590 m  Storage=100.3 m³   Inflow=0.11000 m³/s  0.139 MlPond S6: S6
   Outflow=0.03371 m³/s  0.139 Ml

Peak Elev=0.184 m  Storage=1.5 m³   Inflow=0.00515 m³/s  0.006 MlPond S7: S7
   Outflow=0.00450 m³/s  0.006 Ml

Peak Elev=1.280 m  Storage=384.1 m³   Inflow=0.36461 m³/s  0.459 MlPond S8: S8
   Outflow=0.06875 m³/s  0.458 Ml

Peak Elev=0.192 m  Storage=5.1 m³   Inflow=0.01754 m³/s  0.022 MlPond S9: S9
   Outflow=0.01608 m³/s  0.022 Ml

   Inflow=0.53838 m³/s  2.318 MlLink Outfall: Outfall
   Primary=0.53838 m³/s  2.318 Ml

   Inflow=0.13287 m³/s  0.570 MlLink PH1: PH1
   Primary=0.13287 m³/s  0.570 Ml

   Inflow=0.08074 m³/s  0.473 MlLink PH2: PH2
   Primary=0.08074 m³/s  0.473 Ml

   Inflow=0.14627 m³/s  0.627 MlLink PH3: PH3
   Primary=0.14627 m³/s  0.627 Ml

   Inflow=0.08225 m³/s  0.480 MlLink PH4: PH4
   Primary=0.08225 m³/s  0.480 Ml

   Inflow=0.13284 m³/s  0.167 MlLink PH4_Un: PH4 Uncontrolled
   Primary=0.13284 m³/s  0.167 Ml

Total Runoff Area = 7.5391 ha   Runoff Volume = 2.323 Ml   Average Runoff Depth = 31 mm
16.99% Pervious = 1.2806 ha     83.01% Impervious = 6.2585 ha
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Summary for Subcatchment 201: 201

Runoff = 0.44543 m³/s @ 0.17 hrs,  Volume= 0.561 Ml,  Depth= 34 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 25-Year  Duration=21 min,  Inten=96.7 mm/hr

Area (ha) C Description

1.6590 1.00

1.6590 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 201: 201

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.48

0.46

0.44

0.42

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Pickering 25-Year

Duration=21 min,

Inten=96.7 mm/hr

Runoff Area=1.6590 ha

Runoff Volume=0.561 Ml

Runoff Depth=34 mm

Tc=10.0 min

C=1.00

0.44543 m³/s
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Summary for Subcatchment 202: 202

Runoff = 0.00798 m³/s @ 0.17 hrs,  Volume= 0.010 Ml,  Depth= 9 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 25-Year  Duration=21 min,  Inten=96.7 mm/hr

Area (ha) C Description

0.1061 0.28

0.1061 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 202: 202

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.009

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

Pickering 25-Year

Duration=21 min,

Inten=96.7 mm/hr

Runoff Area=0.1061 ha

Runoff Volume=0.010 Ml

Runoff Depth=9 mm

Tc=10.0 min

C=0.28

0.00798 m³/s
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Summary for Subcatchment 203: 203

Runoff = 0.33411 m³/s @ 0.17 hrs,  Volume= 0.421 Ml,  Depth= 34 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 25-Year  Duration=21 min,  Inten=96.7 mm/hr

Area (ha) C Description

1.2444 1.00

1.2444 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 203: 203

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Pickering 25-Year

Duration=21 min,

Inten=96.7 mm/hr

Runoff Area=1.2444 ha

Runoff Volume=0.421 Ml

Runoff Depth=34 mm

Tc=10.0 min

C=1.00

0.33411 m³/s

Pickering 25-Year  Duration=21 min,  Inten=96.7 mm/hr221-12931_Ultimate_25yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 204: 204

Runoff = 0.04221 m³/s @ 0.17 hrs,  Volume= 0.053 Ml,  Depth= 34 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 25-Year  Duration=21 min,  Inten=96.7 mm/hr

Area (ha) C Description

0.1572 1.00

0.1572 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 204: 204

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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

Pickering 25-Year

Duration=21 min,

Inten=96.7 mm/hr

Runoff Area=0.1572 ha

Runoff Volume=0.053 Ml

Runoff Depth=34 mm

Tc=10.0 min

C=1.00

0.04221 m³/s

Pickering 25-Year  Duration=21 min,  Inten=96.7 mm/hr221-12931_Ultimate_25yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 205: 205

Runoff = 0.38400 m³/s @ 0.17 hrs,  Volume= 0.484 Ml,  Depth= 34 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 25-Year  Duration=21 min,  Inten=96.7 mm/hr

Area (ha) C Description

1.4302 1.00

1.4302 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 205: 205

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.42

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Pickering 25-Year

Duration=21 min,

Inten=96.7 mm/hr

Runoff Area=1.4302 ha

Runoff Volume=0.484 Ml

Runoff Depth=34 mm

Tc=10.0 min

C=1.00

0.38400 m³/s

Pickering 25-Year  Duration=21 min,  Inten=96.7 mm/hr221-12931_Ultimate_25yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 206: 206

Runoff = 0.11000 m³/s @ 0.17 hrs,  Volume= 0.139 Ml,  Depth= 34 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 25-Year  Duration=21 min,  Inten=96.7 mm/hr

Area (ha) C Description

0.4097 1.00

0.4097 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 206: 206

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.12

0.115

0.11

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

Pickering 25-Year

Duration=21 min,

Inten=96.7 mm/hr

Runoff Area=0.4097 ha

Runoff Volume=0.139 Ml

Runoff Depth=34 mm

Tc=10.0 min

C=1.00

0.11000 m³/s
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Summary for Subcatchment 207: 207

Runoff = 0.00515 m³/s @ 0.17 hrs,  Volume= 0.006 Ml,  Depth= 9 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 25-Year  Duration=21 min,  Inten=96.7 mm/hr

Area (ha) C Description

0.0685 0.28

0.0685 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 207: 207

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.005

0.005

0.004

0.004

0.003

0.003

0.002

0.002

0.001

0.001

0.000

0

Pickering 25-Year

Duration=21 min,

Inten=96.7 mm/hr

Runoff Area=0.0685 ha

Runoff Volume=0.006 Ml

Runoff Depth=9 mm

Tc=10.0 min

C=0.28

0.00515 m³/s

Pickering 25-Year  Duration=21 min,  Inten=96.7 mm/hr221-12931_Ultimate_25yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 208: 208

Runoff = 0.36461 m³/s @ 0.17 hrs,  Volume= 0.459 Ml,  Depth= 34 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 25-Year  Duration=21 min,  Inten=96.7 mm/hr

Area (ha) C Description

1.3580 1.00

1.3580 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 208: 208

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Pickering 25-Year

Duration=21 min,

Inten=96.7 mm/hr

Runoff Area=1.3580 ha

Runoff Volume=0.459 Ml

Runoff Depth=34 mm

Tc=10.0 min

C=1.00

0.36461 m³/s

Pickering 25-Year  Duration=21 min,  Inten=96.7 mm/hr221-12931_Ultimate_25yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 209: 209

Runoff = 0.01754 m³/s @ 0.17 hrs,  Volume= 0.022 Ml,  Depth= 9 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 25-Year  Duration=21 min,  Inten=96.7 mm/hr

Area (ha) C Description

0.2333 0.28

0.2333 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 209: 209

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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

Pickering 25-Year

Duration=21 min,

Inten=96.7 mm/hr

Runoff Area=0.2333 ha

Runoff Volume=0.022 Ml

Runoff Depth=9 mm

Tc=10.0 min

C=0.28

0.01754 m³/s

Pickering 25-Year  Duration=21 min,  Inten=96.7 mm/hr221-12931_Ultimate_25yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 210: 210

Runoff = 0.05613 m³/s @ 0.17 hrs,  Volume= 0.071 Ml,  Depth= 19 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 25-Year  Duration=21 min,  Inten=96.7 mm/hr

Area (ha) C Description

0.3801 0.55

0.3801 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 210: 210

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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

Pickering 25-Year

Duration=21 min,

Inten=96.7 mm/hr

Runoff Area=0.3801 ha

Runoff Volume=0.071 Ml

Runoff Depth=19 mm

Tc=10.0 min

C=0.55

0.05613 m³/s
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Summary for Subcatchment 211: 211

Runoff = 0.07671 m³/s @ 0.17 hrs,  Volume= 0.097 Ml,  Depth= 20 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 25-Year  Duration=21 min,  Inten=96.7 mm/hr

Area (ha) C Description

0.4926 0.58

0.4926 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 211: 211

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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

Pickering 25-Year

Duration=21 min,

Inten=96.7 mm/hr

Runoff Area=0.4926 ha

Runoff Volume=0.097 Ml

Runoff Depth=20 mm

Tc=10.0 min

C=0.58

0.07671 m³/s

Pickering 25-Year  Duration=21 min,  Inten=96.7 mm/hr221-12931_Ultimate_25yr
  Printed  2023-10-11Prepared by WSP
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Summary for Pond S1: S1

Inflow Area = 1.6590 ha,100.00% Impervious,  Inflow Depth = 34 mm    for  25-Year event
Inflow = 0.44543 m³/s @ 0.17 hrs,  Volume= 0.561 Ml
Outflow = 0.12753 m³/s @ 0.47 hrs,  Volume= 0.560 Ml,  Atten= 71%,  Lag= 17.9 min
Primary = 0.12753 m³/s @ 0.47 hrs,  Volume= 0.560 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 1.412 m @ 0.47 hrs   Surf.Area= 300.0 m²   Storage= 423.7 m³

Plug-Flow detention time= 44.2 min calculated for 0.560 Ml (100% of inflow)
Center-of-Mass det. time= 44.7 min ( 60.2 - 15.5 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 600.0 m³ Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(meters) (sq-meters) (cubic-meters) (cubic-meters)

0.000 300.0 0.0 0.0
2.000 300.0 600.0 600.0

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 200 mm Vert. Orifice/Grate    C= 0.800   

Primary OutFlow  Max=0.12753 m³/s @ 0.47 hrs  HW=1.412 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.12753 m³/s @ 4.06 m/s)

Pond S1: S1

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.48

0.46

0.44

0.42

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=1.6590 ha

Peak Elev=1.412 m

Storage=423.7 m³

0.44543 m³/s

0.12753 m³/s

Pickering 25-Year  Duration=21 min,  Inten=96.7 mm/hr221-12931_Ultimate_25yr
  Printed  2023-10-11Prepared by WSP
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Summary for Pond S2: S2

Inflow Area = 0.1061 ha, 0.00% Impervious,  Inflow Depth = 9 mm    for  25-Year event
Inflow = 0.00798 m³/s @ 0.17 hrs,  Volume= 0.010 Ml
Outflow = 0.00559 m³/s @ 0.40 hrs,  Volume= 0.010 Ml,  Atten= 30%,  Lag= 13.8 min
Primary = 0.00559 m³/s @ 0.40 hrs,  Volume= 0.010 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.264 m @ 0.40 hrs   Surf.Area= 17.7 m²   Storage= 3.9 m³

Plug-Flow detention time= 9.2 min calculated for 0.010 Ml (100% of inflow)
Center-of-Mass det. time= 9.0 min ( 24.5 - 15.5 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 6.4 m³ 450 mm  Round Pipe Storage
L= 40.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 75 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.00559 m³/s @ 0.40 hrs  HW=0.264 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.00559 m³/s @ 1.27 m/s)

Pond S2: S2

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.009

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=0.1061 ha

Peak Elev=0.264 m

Storage=3.9 m³

0.00798 m³/s

0.00559 m³/s

Pickering 25-Year  Duration=21 min,  Inten=96.7 mm/hr221-12931_Ultimate_25yr
  Printed  2023-10-11Prepared by WSP
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Summary for Pond S3: S3

Inflow Area = 1.2444 ha,100.00% Impervious,  Inflow Depth = 34 mm    for  25-Year event
Inflow = 0.33411 m³/s @ 0.17 hrs,  Volume= 0.421 Ml
Outflow = 0.07129 m³/s @ 0.48 hrs,  Volume= 0.420 Ml,  Atten= 79%,  Lag= 18.7 min
Primary = 0.07129 m³/s @ 0.48 hrs,  Volume= 0.420 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 1.371 m @ 0.48 hrs   Surf.Area= 250.0 m²   Storage= 342.8 m³

Plug-Flow detention time= 60.7 min calculated for 0.420 Ml (100% of inflow)
Center-of-Mass det. time= 61.2 min ( 76.7 - 15.5 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 500.0 m³ Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(meters) (sq-meters) (cubic-meters) (cubic-meters)

0.000 250.0 0.0 0.0
2.000 250.0 500.0 500.0

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 150 mm Vert. Orifice/Grate    C= 0.800   

Primary OutFlow  Max=0.07129 m³/s @ 0.48 hrs  HW=1.371 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.07129 m³/s @ 4.03 m/s)

Pond S3: S3

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=1.2444 ha

Peak Elev=1.371 m

Storage=342.8 m³

0.33411 m³/s

0.07129 m³/s
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Summary for Pond S4: S4

Inflow Area = 0.1572 ha,100.00% Impervious,  Inflow Depth = 34 mm    for  25-Year event
Inflow = 0.04221 m³/s @ 0.17 hrs,  Volume= 0.053 Ml
Outflow = 0.00945 m³/s @ 0.48 hrs,  Volume= 0.053 Ml,  Atten= 78%,  Lag= 18.6 min
Primary = 0.00945 m³/s @ 0.48 hrs,  Volume= 0.053 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.685 m @ 0.48 hrs   Surf.Area= 70.0 m²   Storage= 41.9 m³

Plug-Flow detention time= 49.5 min calculated for 0.053 Ml (100% of inflow)
Center-of-Mass det. time= 49.3 min ( 64.8 - 15.5 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 60.6 m³ 1,050 mm  Round Pipe Storage
L= 70.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 75 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.00945 m³/s @ 0.48 hrs  HW=0.685 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.00945 m³/s @ 2.14 m/s)

Pond S4: S4

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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=0.1572 ha

Peak Elev=0.685 m

Storage=41.9 m³

0.04221 m³/s

0.00945 m³/s

Pickering 25-Year  Duration=21 min,  Inten=96.7 mm/hr221-12931_Ultimate_25yr
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Summary for Pond S5: S5

Inflow Area = 1.4302 ha,100.00% Impervious,  Inflow Depth = 34 mm    for  25-Year event
Inflow = 0.38400 m³/s @ 0.17 hrs,  Volume= 0.484 Ml
Outflow = 0.10870 m³/s @ 0.47 hrs,  Volume= 0.482 Ml,  Atten= 72%,  Lag= 18.0 min
Primary = 0.10870 m³/s @ 0.47 hrs,  Volume= 0.482 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 1.053 m @ 0.47 hrs   Surf.Area= 350.0 m²   Storage= 368.7 m³

Plug-Flow detention time= 47.7 min calculated for 0.482 Ml (100% of inflow)
Center-of-Mass det. time= 47.6 min ( 63.1 - 15.5 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 700.0 m³ Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(meters) (sq-meters) (cubic-meters) (cubic-meters)

0.000 350.0 0.0 0.0
2.000 350.0 700.0 700.0

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 200 mm Vert. Orifice/Grate    C= 0.800   

Primary OutFlow  Max=0.10869 m³/s @ 0.47 hrs  HW=1.053 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.10869 m³/s @ 3.46 m/s)

Pond S5: S5

Inflow
Primary
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Inflow Area=1.4302 ha

Peak Elev=1.053 m

Storage=368.7 m³

0.38400 m³/s

0.10870 m³/s
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Summary for Pond S6: S6

Inflow Area = 0.4097 ha,100.00% Impervious,  Inflow Depth = 34 mm    for  25-Year event
Inflow = 0.11000 m³/s @ 0.17 hrs,  Volume= 0.139 Ml
Outflow = 0.03371 m³/s @ 0.47 hrs,  Volume= 0.139 Ml,  Atten= 69%,  Lag= 17.7 min
Primary = 0.03371 m³/s @ 0.47 hrs,  Volume= 0.139 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.590 m @ 0.47 hrs   Surf.Area= 208.4 m²   Storage= 100.3 m³

Plug-Flow detention time= 35.7 min calculated for 0.139 Ml (100% of inflow)
Center-of-Mass det. time= 35.6 min ( 51.1 - 15.5 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 173.2 m³ 1,050 mm  Round Pipe Storage
L= 200.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 150 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.03371 m³/s @ 0.47 hrs  HW=0.590 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.03371 m³/s @ 1.91 m/s)

Pond S6: S6
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Inflow Area=0.4097 ha

Peak Elev=0.590 m

Storage=100.3 m³

0.11000 m³/s

0.03371 m³/s
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Summary for Pond S7: S7

Inflow Area = 0.0685 ha, 0.00% Impervious,  Inflow Depth = 9 mm    for  25-Year event
Inflow = 0.00515 m³/s @ 0.17 hrs,  Volume= 0.006 Ml
Outflow = 0.00450 m³/s @ 0.37 hrs,  Volume= 0.006 Ml,  Atten= 13%,  Lag= 12.1 min
Primary = 0.00450 m³/s @ 0.37 hrs,  Volume= 0.006 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.184 m @ 0.37 hrs   Surf.Area= 11.1 m²   Storage= 1.5 m³

Plug-Flow detention time= 4.7 min calculated for 0.006 Ml (100% of inflow)
Center-of-Mass det. time= 4.7 min ( 20.2 - 15.5 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 4.0 m³ 450 mm  Round Pipe Storage
L= 25.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 75 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.00450 m³/s @ 0.37 hrs  HW=0.184 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.00450 m³/s @ 1.02 m/s)

Pond S7: S7

Inflow
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Inflow Area=0.0685 ha

Peak Elev=0.184 m

Storage=1.5 m³

0.00515 m³/s

0.00450 m³/s
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Summary for Pond S8: S8

Inflow Area = 1.3580 ha,100.00% Impervious,  Inflow Depth = 34 mm    for  25-Year event
Inflow = 0.36461 m³/s @ 0.17 hrs,  Volume= 0.459 Ml
Outflow = 0.06875 m³/s @ 0.49 hrs,  Volume= 0.458 Ml,  Atten= 81%,  Lag= 18.9 min
Primary = 0.06875 m³/s @ 0.49 hrs,  Volume= 0.458 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 1.280 m @ 0.49 hrs   Surf.Area= 300.0 m²   Storage= 384.1 m³

Plug-Flow detention time= 70.2 min calculated for 0.457 Ml (100% of inflow)
Center-of-Mass det. time= 70.6 min ( 86.1 - 15.5 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 600.0 m³ Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(meters) (sq-meters) (cubic-meters) (cubic-meters)

0.000 300.0 0.0 0.0
2.000 300.0 600.0 600.0

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 150 mm Vert. Orifice/Grate    C= 0.800   

Primary OutFlow  Max=0.06874 m³/s @ 0.49 hrs  HW=1.280 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.06874 m³/s @ 3.89 m/s)

Pond S8: S8

Inflow
Primary

Hydrograph

Time  (hours)
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s
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Inflow Area=1.3580 ha

Peak Elev=1.280 m

Storage=384.1 m³

0.36461 m³/s

0.06875 m³/s
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Summary for Pond S9: S9

Inflow Area = 0.2333 ha, 0.00% Impervious,  Inflow Depth = 9 mm    for  25-Year event
Inflow = 0.01754 m³/s @ 0.17 hrs,  Volume= 0.022 Ml
Outflow = 0.01608 m³/s @ 0.36 hrs,  Volume= 0.022 Ml,  Atten= 8%,  Lag= 11.6 min
Primary = 0.01608 m³/s @ 0.36 hrs,  Volume= 0.022 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.192 m @ 0.36 hrs   Surf.Area= 36.4 m²   Storage= 5.1 m³

Plug-Flow detention time= 5.2 min calculated for 0.022 Ml (100% of inflow)
Center-of-Mass det. time= 5.0 min ( 20.5 - 15.5 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 18.4 m³ 600 mm  Round Pipe Storage
L= 65.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 150 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.01608 m³/s @ 0.36 hrs  HW=0.192 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.01608 m³/s @ 0.91 m/s)

Pond S9: S9

Inflow
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Hydrograph
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Inflow Area=0.2333 ha

Peak Elev=0.192 m

Storage=5.1 m³

0.01754 m³/s

0.01608 m³/s
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Summary for Link Outfall: Outfall

Inflow Area = 7.5391 ha, 83.01% Impervious,  Inflow Depth > 31 mm    for  25-Year event
Inflow = 0.53838 m³/s @ 0.35 hrs,  Volume= 2.318 Ml
Primary = 0.53838 m³/s @ 0.35 hrs,  Volume= 2.318 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link Outfall: Outfall
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Inflow Area=7.5391 ha
0.53838 m³/s

0.53838 m³/s
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Summary for Link PH1: PH1

Inflow Area = 1.7651 ha, 93.99% Impervious,  Inflow Depth > 32 mm    for  25-Year event
Inflow = 0.13287 m³/s @ 0.46 hrs,  Volume= 0.570 Ml
Primary = 0.13287 m³/s @ 0.46 hrs,  Volume= 0.570 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH1: PH1

Inflow
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Inflow Area=1.7651 ha
0.13287 m³/s

0.13287 m³/s
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Summary for Link PH2: PH2

Inflow Area = 1.4016 ha,100.00% Impervious,  Inflow Depth > 34 mm    for  25-Year event
Inflow = 0.08074 m³/s @ 0.48 hrs,  Volume= 0.473 Ml
Primary = 0.08074 m³/s @ 0.48 hrs,  Volume= 0.473 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH2: PH2
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Inflow Area=1.4016 ha
0.08074 m³/s

0.08074 m³/s
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Summary for Link PH3: PH3

Inflow Area = 1.9084 ha, 96.41% Impervious,  Inflow Depth > 33 mm    for  25-Year event
Inflow = 0.14627 m³/s @ 0.46 hrs,  Volume= 0.627 Ml
Primary = 0.14627 m³/s @ 0.46 hrs,  Volume= 0.627 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH3: PH3
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Inflow Area=1.9084 ha
0.14627 m³/s
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Summary for Link PH4: PH4

Inflow Area = 1.5913 ha, 85.34% Impervious,  Inflow Depth > 30 mm    for  25-Year event
Inflow = 0.08225 m³/s @ 0.43 hrs,  Volume= 0.480 Ml
Primary = 0.08225 m³/s @ 0.43 hrs,  Volume= 0.480 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH4: PH4

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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

Inflow Area=1.5913 ha
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0.08225 m³/s
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Summary for Link PH4_Un: PH4 Uncontrolled

Inflow Area = 0.8727 ha, 0.00% Impervious,  Inflow Depth = 19 mm    for  25-Year event
Inflow = 0.13284 m³/s @ 0.17 hrs,  Volume= 0.167 Ml
Primary = 0.13284 m³/s @ 0.17 hrs,  Volume= 0.167 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH4_Un: PH4 Uncontrolled
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Inflow Area=0.8727 ha
0.13284 m³/s
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Area Listing (selected nodes)

Area

(hectares)

C Description

(subcatchment-numbers)

6.2585 0.95   (201, 203, 204, 205, 206, 208)

0.4079 0.25   (202, 207, 209)

0.3801 0.50   (210)

0.4926 0.52   (211)

7.5391 0.86 TOTAL AREA

221-12931_Ultimate_10yr
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Page 3HydroCAD® 10.00-21  s/n 10696  © 2018 HydroCAD Software Solutions LLC

Soil Listing (selected nodes)

Area

(hectares)

Soil

Group

Subcatchment

Numbers

0.0000 HSG A

0.0000 HSG B

0.0000 HSG C

0.0000 HSG D

7.5391 Other 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211

7.5391 TOTAL AREA

221-12931_Ultimate_10yr
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Ground Covers (selected nodes)

HSG-A

(hectares)

HSG-B

(hectares)

HSG-C

(hectares)

HSG-D

(hectares)

Other

(hectares)

Total

(hectares)

Ground

Cover

Subcatchment

Numbers

0.0000 0.0000 0.0000 0.0000 7.5391 7.5391 201, 202, 

203, 204, 

205, 206, 

207, 208, 

209, 210, 

211

0.0000 0.0000 0.0000 0.0000 7.5391 7.5391 TOTAL AREA
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Time span=0.00-10.00 hrs, dt=0.01 hrs, 1001 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc

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

Runoff Area=1.6590 ha   100.00% Impervious   Runoff Depth=28 mmSubcatchment 201: 201
   Tc=10.0 min   C=0.95   Runoff=0.32462 m³/s  0.467 Ml

Runoff Area=0.1061 ha   0.00% Impervious   Runoff Depth=7 mmSubcatchment 202: 202
   Tc=10.0 min   C=0.25   Runoff=0.00546 m³/s  0.008 Ml

Runoff Area=1.2444 ha   100.00% Impervious   Runoff Depth=28 mmSubcatchment 203: 203
   Tc=10.0 min   C=0.95   Runoff=0.24349 m³/s  0.351 Ml

Runoff Area=0.1572 ha   100.00% Impervious   Runoff Depth=28 mmSubcatchment 204: 204
   Tc=10.0 min   C=0.95   Runoff=0.03076 m³/s  0.044 Ml

Runoff Area=1.4302 ha   100.00% Impervious   Runoff Depth=28 mmSubcatchment 205: 205
   Tc=10.0 min   C=0.95   Runoff=0.27985 m³/s  0.403 Ml

Runoff Area=0.4097 ha   100.00% Impervious   Runoff Depth=28 mmSubcatchment 206: 206
   Tc=10.0 min   C=0.95   Runoff=0.08017 m³/s  0.115 Ml

Runoff Area=0.0685 ha   0.00% Impervious   Runoff Depth=7 mmSubcatchment 207: 207
   Tc=10.0 min   C=0.25   Runoff=0.00353 m³/s  0.005 Ml

Runoff Area=1.3580 ha   100.00% Impervious   Runoff Depth=28 mmSubcatchment 208: 208
   Tc=10.0 min   C=0.95   Runoff=0.26572 m³/s  0.383 Ml

Runoff Area=0.2333 ha   0.00% Impervious   Runoff Depth=7 mmSubcatchment 209: 209
   Tc=10.0 min   C=0.25   Runoff=0.01201 m³/s  0.017 Ml

Runoff Area=0.3801 ha   0.00% Impervious   Runoff Depth=15 mmSubcatchment 210: 210
   Tc=10.0 min   C=0.50   Runoff=0.03914 m³/s  0.056 Ml

Runoff Area=0.4926 ha   0.00% Impervious   Runoff Depth=15 mmSubcatchment 211: 211
   Tc=10.0 min   C=0.52   Runoff=0.05276 m³/s  0.076 Ml

Peak Elev=1.118 m  Storage=335.5 m³   Inflow=0.32462 m³/s  0.467 MlPond S1: S1
   Outflow=0.11234 m³/s  0.467 Ml

Peak Elev=0.182 m  Storage=2.4 m³   Inflow=0.00546 m³/s  0.008 MlPond S2: S2
   Outflow=0.00446 m³/s  0.008 Ml

Peak Elev=1.099 m  Storage=274.9 m³   Inflow=0.24349 m³/s  0.351 MlPond S3: S3
   Outflow=0.06338 m³/s  0.350 Ml

Peak Elev=0.563 m  Storage=33.1 m³   Inflow=0.03076 m³/s  0.044 MlPond S4: S4
   Outflow=0.00851 m³/s  0.044 Ml

Peak Elev=0.837 m  Storage=293.0 m³   Inflow=0.27985 m³/s  0.403 MlPond S5: S5
   Outflow=0.09558 m³/s  0.402 Ml
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Peak Elev=0.485 m  Storage=78.1 m³   Inflow=0.08017 m³/s  0.115 MlPond S6: S6
   Outflow=0.03005 m³/s  0.115 Ml

Peak Elev=0.120 m  Storage=0.9 m³   Inflow=0.00353 m³/s  0.005 MlPond S7: S7
   Outflow=0.00338 m³/s  0.005 Ml

Peak Elev=1.032 m  Storage=309.6 m³   Inflow=0.26572 m³/s  0.383 MlPond S8: S8
   Outflow=0.06126 m³/s  0.381 Ml

Peak Elev=0.137 m  Storage=3.2 m³   Inflow=0.01201 m³/s  0.017 MlPond S9: S9
   Outflow=0.01178 m³/s  0.017 Ml

   Inflow=0.45481 m³/s  1.922 MlLink Outfall: Outfall
   Primary=0.45481 m³/s  1.922 Ml

   Inflow=0.11652 m³/s  0.475 MlLink PH1: PH1
   Primary=0.11652 m³/s  0.475 Ml

   Inflow=0.07189 m³/s  0.394 MlLink PH2: PH2
   Primary=0.07189 m³/s  0.394 Ml

   Inflow=0.12834 m³/s  0.522 MlLink PH3: PH3
   Primary=0.12834 m³/s  0.522 Ml

   Inflow=0.07045 m³/s  0.398 MlLink PH4: PH4
   Primary=0.07045 m³/s  0.398 Ml

   Inflow=0.09190 m³/s  0.132 MlLink PH4_Un: PH4 Uncontrolled
   Primary=0.09190 m³/s  0.132 Ml

Total Runoff Area = 7.5391 ha   Runoff Volume = 1.926 Ml   Average Runoff Depth = 26 mm
16.99% Pervious = 1.2806 ha     83.01% Impervious = 6.2585 ha
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Summary for Subcatchment 201: 201

Runoff = 0.32462 m³/s @ 0.17 hrs,  Volume= 0.467 Ml,  Depth= 28 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 10-Year  Duration=24 min,  Inten=74.1 mm/hr

Area (ha) C Description

1.6590 0.95

1.6590 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 201: 201

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Pickering 10-Year

Duration=24 min,

Inten=74.1 mm/hr

Runoff Area=1.6590 ha

Runoff Volume=0.467 Ml

Runoff Depth=28 mm

Tc=10.0 min

C=0.95

0.32462 m³/s

Pickering 10-Year  Duration=24 min,  Inten=74.1 mm/hr221-12931_Ultimate_10yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 202: 202

Runoff = 0.00546 m³/s @ 0.17 hrs,  Volume= 0.008 Ml,  Depth= 7 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 10-Year  Duration=24 min,  Inten=74.1 mm/hr

Area (ha) C Description

0.1061 0.25

0.1061 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 202: 202

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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

Pickering 10-Year

Duration=24 min,

Inten=74.1 mm/hr

Runoff Area=0.1061 ha

Runoff Volume=0.008 Ml

Runoff Depth=7 mm

Tc=10.0 min

C=0.25

0.00546 m³/s



Pickering 10-Year  Duration=24 min,  Inten=74.1 mm/hr221-12931_Ultimate_10yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 203: 203

Runoff = 0.24349 m³/s @ 0.17 hrs,  Volume= 0.351 Ml,  Depth= 28 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 10-Year  Duration=24 min,  Inten=74.1 mm/hr

Area (ha) C Description

1.2444 0.95

1.2444 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 203: 203

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Pickering 10-Year

Duration=24 min,

Inten=74.1 mm/hr

Runoff Area=1.2444 ha

Runoff Volume=0.351 Ml

Runoff Depth=28 mm

Tc=10.0 min

C=0.95

0.24349 m³/s

Pickering 10-Year  Duration=24 min,  Inten=74.1 mm/hr221-12931_Ultimate_10yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 204: 204

Runoff = 0.03076 m³/s @ 0.17 hrs,  Volume= 0.044 Ml,  Depth= 28 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 10-Year  Duration=24 min,  Inten=74.1 mm/hr

Area (ha) C Description

0.1572 0.95

0.1572 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 204: 204

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(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

Pickering 10-Year

Duration=24 min,

Inten=74.1 mm/hr

Runoff Area=0.1572 ha

Runoff Volume=0.044 Ml

Runoff Depth=28 mm

Tc=10.0 min

C=0.95

0.03076 m³/s

Pickering 10-Year  Duration=24 min,  Inten=74.1 mm/hr221-12931_Ultimate_10yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 205: 205

Runoff = 0.27985 m³/s @ 0.17 hrs,  Volume= 0.403 Ml,  Depth= 28 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 10-Year  Duration=24 min,  Inten=74.1 mm/hr

Area (ha) C Description

1.4302 0.95

1.4302 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 205: 205

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Pickering 10-Year

Duration=24 min,

Inten=74.1 mm/hr

Runoff Area=1.4302 ha

Runoff Volume=0.403 Ml

Runoff Depth=28 mm

Tc=10.0 min

C=0.95

0.27985 m³/s

Pickering 10-Year  Duration=24 min,  Inten=74.1 mm/hr221-12931_Ultimate_10yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 206: 206

Runoff = 0.08017 m³/s @ 0.17 hrs,  Volume= 0.115 Ml,  Depth= 28 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 10-Year  Duration=24 min,  Inten=74.1 mm/hr

Area (ha) C Description

0.4097 0.95

0.4097 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 206: 206

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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

Pickering 10-Year

Duration=24 min,

Inten=74.1 mm/hr

Runoff Area=0.4097 ha

Runoff Volume=0.115 Ml

Runoff Depth=28 mm

Tc=10.0 min

C=0.95

0.08017 m³/s



Pickering 10-Year  Duration=24 min,  Inten=74.1 mm/hr221-12931_Ultimate_10yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 207: 207

Runoff = 0.00353 m³/s @ 0.17 hrs,  Volume= 0.005 Ml,  Depth= 7 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 10-Year  Duration=24 min,  Inten=74.1 mm/hr

Area (ha) C Description

0.0685 0.25

0.0685 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 207: 207

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.004

0.004

0.003

0.003

0.003

0.003

0.003

0.002

0.002

0.002

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0

Pickering 10-Year

Duration=24 min,

Inten=74.1 mm/hr

Runoff Area=0.0685 ha

Runoff Volume=0.005 Ml

Runoff Depth=7 mm

Tc=10.0 min

C=0.25

0.00353 m³/s

Pickering 10-Year  Duration=24 min,  Inten=74.1 mm/hr221-12931_Ultimate_10yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 208: 208

Runoff = 0.26572 m³/s @ 0.17 hrs,  Volume= 0.383 Ml,  Depth= 28 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 10-Year  Duration=24 min,  Inten=74.1 mm/hr

Area (ha) C Description

1.3580 0.95

1.3580 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 208: 208

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Pickering 10-Year

Duration=24 min,

Inten=74.1 mm/hr

Runoff Area=1.3580 ha

Runoff Volume=0.383 Ml

Runoff Depth=28 mm

Tc=10.0 min

C=0.95

0.26572 m³/s

Pickering 10-Year  Duration=24 min,  Inten=74.1 mm/hr221-12931_Ultimate_10yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 209: 209

Runoff = 0.01201 m³/s @ 0.17 hrs,  Volume= 0.017 Ml,  Depth= 7 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 10-Year  Duration=24 min,  Inten=74.1 mm/hr

Area (ha) C Description

0.2333 0.25

0.2333 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 209: 209

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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

Pickering 10-Year

Duration=24 min,

Inten=74.1 mm/hr

Runoff Area=0.2333 ha

Runoff Volume=0.017 Ml

Runoff Depth=7 mm

Tc=10.0 min

C=0.25

0.01201 m³/s

Pickering 10-Year  Duration=24 min,  Inten=74.1 mm/hr221-12931_Ultimate_10yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 210: 210

Runoff = 0.03914 m³/s @ 0.17 hrs,  Volume= 0.056 Ml,  Depth= 15 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 10-Year  Duration=24 min,  Inten=74.1 mm/hr

Area (ha) C Description

0.3801 0.50

0.3801 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 210: 210

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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

Pickering 10-Year

Duration=24 min,

Inten=74.1 mm/hr

Runoff Area=0.3801 ha

Runoff Volume=0.056 Ml

Runoff Depth=15 mm

Tc=10.0 min

C=0.50

0.03914 m³/s



Pickering 10-Year  Duration=24 min,  Inten=74.1 mm/hr221-12931_Ultimate_10yr
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Summary for Subcatchment 211: 211

Runoff = 0.05276 m³/s @ 0.17 hrs,  Volume= 0.076 Ml,  Depth= 15 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 10-Year  Duration=24 min,  Inten=74.1 mm/hr

Area (ha) C Description

0.4926 0.52

0.4926 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 211: 211

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(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

Pickering 10-Year

Duration=24 min,

Inten=74.1 mm/hr

Runoff Area=0.4926 ha

Runoff Volume=0.076 Ml

Runoff Depth=15 mm

Tc=10.0 min

C=0.52

0.05276 m³/s

Pickering 10-Year  Duration=24 min,  Inten=74.1 mm/hr221-12931_Ultimate_10yr
  Printed  2023-10-11Prepared by WSP
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Summary for Pond S1: S1

Inflow Area = 1.6590 ha,100.00% Impervious,  Inflow Depth = 28 mm    for  10-Year event
Inflow = 0.32462 m³/s @ 0.17 hrs,  Volume= 0.467 Ml
Outflow = 0.11234 m³/s @ 0.51 hrs,  Volume= 0.467 Ml,  Atten= 65%,  Lag= 20.3 min
Primary = 0.11234 m³/s @ 0.51 hrs,  Volume= 0.467 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 1.118 m @ 0.51 hrs   Surf.Area= 300.0 m²   Storage= 335.5 m³

Plug-Flow detention time= 42.0 min calculated for 0.467 Ml (100% of inflow)
Center-of-Mass det. time= 42.0 min ( 59.0 - 17.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 600.0 m³ Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(meters) (sq-meters) (cubic-meters) (cubic-meters)

0.000 300.0 0.0 0.0
2.000 300.0 600.0 600.0

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 200 mm Vert. Orifice/Grate    C= 0.800   

Primary OutFlow  Max=0.11234 m³/s @ 0.51 hrs  HW=1.118 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.11234 m³/s @ 3.58 m/s)

Pond S1: S1

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=1.6590 ha

Peak Elev=1.118 m

Storage=335.5 m³

0.32462 m³/s

0.11234 m³/s

Pickering 10-Year  Duration=24 min,  Inten=74.1 mm/hr221-12931_Ultimate_10yr
  Printed  2023-10-11Prepared by WSP
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Summary for Pond S2: S2

Inflow Area = 0.1061 ha, 0.00% Impervious,  Inflow Depth = 7 mm    for  10-Year event
Inflow = 0.00546 m³/s @ 0.17 hrs,  Volume= 0.008 Ml
Outflow = 0.00446 m³/s @ 0.43 hrs,  Volume= 0.008 Ml,  Atten= 18%,  Lag= 15.6 min
Primary = 0.00446 m³/s @ 0.43 hrs,  Volume= 0.008 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.182 m @ 0.43 hrs   Surf.Area= 17.7 m²   Storage= 2.4 m³

Plug-Flow detention time= 7.3 min calculated for 0.008 Ml (100% of inflow)
Center-of-Mass det. time= 7.4 min ( 24.4 - 17.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 6.4 m³ 450 mm  Round Pipe Storage
L= 40.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 75 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.00446 m³/s @ 0.43 hrs  HW=0.182 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.00446 m³/s @ 1.01 m/s)

Pond S2: S2

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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=0.1061 ha

Peak Elev=0.182 m

Storage=2.4 m³

0.00546 m³/s

0.00446 m³/s

Pickering 10-Year  Duration=24 min,  Inten=74.1 mm/hr221-12931_Ultimate_10yr
  Printed  2023-10-11Prepared by WSP
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Summary for Pond S3: S3

Inflow Area = 1.2444 ha,100.00% Impervious,  Inflow Depth = 28 mm    for  10-Year event
Inflow = 0.24349 m³/s @ 0.17 hrs,  Volume= 0.351 Ml
Outflow = 0.06338 m³/s @ 0.52 hrs,  Volume= 0.350 Ml,  Atten= 74%,  Lag= 21.2 min
Primary = 0.06338 m³/s @ 0.52 hrs,  Volume= 0.350 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 1.099 m @ 0.52 hrs   Surf.Area= 250.0 m²   Storage= 274.9 m³

Plug-Flow detention time= 57.0 min calculated for 0.350 Ml (100% of inflow)
Center-of-Mass det. time= 57.0 min ( 74.0 - 17.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 500.0 m³ Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(meters) (sq-meters) (cubic-meters) (cubic-meters)

0.000 250.0 0.0 0.0
2.000 250.0 500.0 500.0

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 150 mm Vert. Orifice/Grate    C= 0.800   

Primary OutFlow  Max=0.06337 m³/s @ 0.52 hrs  HW=1.099 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.06337 m³/s @ 3.59 m/s)

Pond S3: S3

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=1.2444 ha

Peak Elev=1.099 m

Storage=274.9 m³

0.24349 m³/s

0.06338 m³/s
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Summary for Pond S4: S4

Inflow Area = 0.1572 ha,100.00% Impervious,  Inflow Depth = 28 mm    for  10-Year event
Inflow = 0.03076 m³/s @ 0.17 hrs,  Volume= 0.044 Ml
Outflow = 0.00851 m³/s @ 0.52 hrs,  Volume= 0.044 Ml,  Atten= 72%,  Lag= 21.0 min
Primary = 0.00851 m³/s @ 0.52 hrs,  Volume= 0.044 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.563 m @ 0.52 hrs   Surf.Area= 73.3 m²   Storage= 33.1 m³

Plug-Flow detention time= 43.4 min calculated for 0.044 Ml (100% of inflow)
Center-of-Mass det. time= 43.5 min ( 60.5 - 17.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 60.6 m³ 1,050 mm  Round Pipe Storage
L= 70.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 75 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.00851 m³/s @ 0.52 hrs  HW=0.563 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.00851 m³/s @ 1.93 m/s)

Pond S4: S4

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(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=0.1572 ha

Peak Elev=0.563 m

Storage=33.1 m³

0.03076 m³/s

0.00851 m³/s

Pickering 10-Year  Duration=24 min,  Inten=74.1 mm/hr221-12931_Ultimate_10yr
  Printed  2023-10-11Prepared by WSP
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Summary for Pond S5: S5

Inflow Area = 1.4302 ha,100.00% Impervious,  Inflow Depth = 28 mm    for  10-Year event
Inflow = 0.27985 m³/s @ 0.17 hrs,  Volume= 0.403 Ml
Outflow = 0.09558 m³/s @ 0.51 hrs,  Volume= 0.402 Ml,  Atten= 66%,  Lag= 20.4 min
Primary = 0.09558 m³/s @ 0.51 hrs,  Volume= 0.402 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.837 m @ 0.51 hrs   Surf.Area= 350.0 m²   Storage= 293.0 m³

Plug-Flow detention time= 45.0 min calculated for 0.401 Ml (100% of inflow)
Center-of-Mass det. time= 45.5 min ( 62.5 - 17.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 700.0 m³ Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(meters) (sq-meters) (cubic-meters) (cubic-meters)

0.000 350.0 0.0 0.0
2.000 350.0 700.0 700.0

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 200 mm Vert. Orifice/Grate    C= 0.800   

Primary OutFlow  Max=0.09558 m³/s @ 0.51 hrs  HW=0.837 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.09558 m³/s @ 3.04 m/s)

Pond S5: S5
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Summary for Pond S6: S6

Inflow Area = 0.4097 ha,100.00% Impervious,  Inflow Depth = 28 mm    for  10-Year event
Inflow = 0.08017 m³/s @ 0.17 hrs,  Volume= 0.115 Ml
Outflow = 0.03005 m³/s @ 0.50 hrs,  Volume= 0.115 Ml,  Atten= 63%,  Lag= 20.1 min
Primary = 0.03005 m³/s @ 0.50 hrs,  Volume= 0.115 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.485 m @ 0.50 hrs   Surf.Area= 209.4 m²   Storage= 78.1 m³

Plug-Flow detention time= 32.0 min calculated for 0.115 Ml (100% of inflow)
Center-of-Mass det. time= 31.9 min ( 48.9 - 17.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 173.2 m³ 1,050 mm  Round Pipe Storage
L= 200.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 150 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.03005 m³/s @ 0.50 hrs  HW=0.484 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.03005 m³/s @ 1.70 m/s)

Pond S6: S6
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Summary for Pond S7: S7

Inflow Area = 0.0685 ha, 0.00% Impervious,  Inflow Depth = 7 mm    for  10-Year event
Inflow = 0.00353 m³/s @ 0.17 hrs,  Volume= 0.005 Ml
Outflow = 0.00338 m³/s @ 0.41 hrs,  Volume= 0.005 Ml,  Atten= 4%,  Lag= 14.2 min
Primary = 0.00338 m³/s @ 0.41 hrs,  Volume= 0.005 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.120 m @ 0.41 hrs   Surf.Area= 10.0 m²   Storage= 0.9 m³

Plug-Flow detention time= 3.8 min calculated for 0.005 Ml (100% of inflow)
Center-of-Mass det. time= 3.8 min ( 20.8 - 17.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 4.0 m³ 450 mm  Round Pipe Storage
L= 25.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 75 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.00337 m³/s @ 0.41 hrs  HW=0.120 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.00337 m³/s @ 0.76 m/s)

Pond S7: S7
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Summary for Pond S8: S8

Inflow Area = 1.3580 ha,100.00% Impervious,  Inflow Depth = 28 mm    for  10-Year event
Inflow = 0.26572 m³/s @ 0.17 hrs,  Volume= 0.383 Ml
Outflow = 0.06126 m³/s @ 0.53 hrs,  Volume= 0.381 Ml,  Atten= 77%,  Lag= 21.5 min
Primary = 0.06126 m³/s @ 0.53 hrs,  Volume= 0.381 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 1.032 m @ 0.53 hrs   Surf.Area= 300.0 m²   Storage= 309.6 m³

Plug-Flow detention time= 65.5 min calculated for 0.381 Ml (99% of inflow)
Center-of-Mass det. time= 65.9 min ( 82.9 - 17.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 600.0 m³ Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(meters) (sq-meters) (cubic-meters) (cubic-meters)

0.000 300.0 0.0 0.0
2.000 300.0 600.0 600.0

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 150 mm Vert. Orifice/Grate    C= 0.800   

Primary OutFlow  Max=0.06125 m³/s @ 0.53 hrs  HW=1.032 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.06125 m³/s @ 3.47 m/s)

Pond S8: S8
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Summary for Pond S9: S9

Inflow Area = 0.2333 ha, 0.00% Impervious,  Inflow Depth = 7 mm    for  10-Year event
Inflow = 0.01201 m³/s @ 0.17 hrs,  Volume= 0.017 Ml
Outflow = 0.01178 m³/s @ 0.40 hrs,  Volume= 0.017 Ml,  Atten= 2%,  Lag= 13.9 min
Primary = 0.01178 m³/s @ 0.40 hrs,  Volume= 0.017 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.137 m @ 0.40 hrs   Surf.Area= 32.7 m²   Storage= 3.2 m³

Plug-Flow detention time= 4.6 min calculated for 0.017 Ml (100% of inflow)
Center-of-Mass det. time= 4.7 min ( 21.7 - 17.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 18.4 m³ 600 mm  Round Pipe Storage
L= 65.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 150 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.01178 m³/s @ 0.40 hrs  HW=0.137 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.01178 m³/s @ 0.70 m/s)

Pond S9: S9
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Summary for Link Outfall: Outfall

Inflow Area = 7.5391 ha, 83.01% Impervious,  Inflow Depth > 25 mm    for  10-Year event
Inflow = 0.45481 m³/s @ 0.40 hrs,  Volume= 1.922 Ml
Primary = 0.45481 m³/s @ 0.40 hrs,  Volume= 1.922 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link Outfall: Outfall

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.5

0.48

0.46

0.44
0.42

0.4

0.38

0.36

0.34

0.32
0.3

0.28

0.26

0.24

0.22

0.2
0.18

0.16

0.14

0.12

0.1

0.08
0.06

0.04

0.02

0

Inflow Area=7.5391 ha
0.45481 m³/s

0.45481 m³/s

Pickering 10-Year  Duration=24 min,  Inten=74.1 mm/hr221-12931_Ultimate_10yr
  Printed  2023-10-11Prepared by WSP

Page 28HydroCAD® 10.00-21  s/n 10696  © 2018 HydroCAD Software Solutions LLC

Summary for Link PH1: PH1

Inflow Area = 1.7651 ha, 93.99% Impervious,  Inflow Depth > 27 mm    for  10-Year event
Inflow = 0.11652 m³/s @ 0.50 hrs,  Volume= 0.475 Ml
Primary = 0.11652 m³/s @ 0.50 hrs,  Volume= 0.475 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH1: PH1
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Summary for Link PH2: PH2

Inflow Area = 1.4016 ha,100.00% Impervious,  Inflow Depth > 28 mm    for  10-Year event
Inflow = 0.07189 m³/s @ 0.52 hrs,  Volume= 0.394 Ml
Primary = 0.07189 m³/s @ 0.52 hrs,  Volume= 0.394 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH2: PH2
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Summary for Link PH3: PH3

Inflow Area = 1.9084 ha, 96.41% Impervious,  Inflow Depth > 27 mm    for  10-Year event
Inflow = 0.12834 m³/s @ 0.50 hrs,  Volume= 0.522 Ml
Primary = 0.12834 m³/s @ 0.50 hrs,  Volume= 0.522 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH3: PH3
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Summary for Link PH4: PH4

Inflow Area = 1.5913 ha, 85.34% Impervious,  Inflow Depth > 25 mm    for  10-Year event
Inflow = 0.07045 m³/s @ 0.46 hrs,  Volume= 0.398 Ml
Primary = 0.07045 m³/s @ 0.46 hrs,  Volume= 0.398 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH4: PH4
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Summary for Link PH4_Un: PH4 Uncontrolled

Inflow Area = 0.8727 ha, 0.00% Impervious,  Inflow Depth = 15 mm    for  10-Year event
Inflow = 0.09190 m³/s @ 0.17 hrs,  Volume= 0.132 Ml
Primary = 0.09190 m³/s @ 0.17 hrs,  Volume= 0.132 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH4_Un: PH4 Uncontrolled
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Subcat Reach Pond Link
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Area Listing (selected nodes)

Area

(hectares)

C Description

(subcatchment-numbers)

6.2585 0.95   (201, 203, 204, 205, 206, 208)

0.4079 0.25   (202, 207, 209)

0.3801 0.50   (210)

0.4926 0.52   (211)

7.5391 0.86 TOTAL AREA
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  Printed  2023-10-11Prepared by WSP

Page 3HydroCAD® 10.00-21  s/n 10696  © 2018 HydroCAD Software Solutions LLC

Soil Listing (selected nodes)

Area

(hectares)

Soil

Group

Subcatchment

Numbers

0.0000 HSG A

0.0000 HSG B

0.0000 HSG C

0.0000 HSG D

7.5391 Other 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211

7.5391 TOTAL AREA

221-12931_Ultimate_5yr
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Ground Covers (selected nodes)

HSG-A

(hectares)

HSG-B

(hectares)

HSG-C

(hectares)

HSG-D

(hectares)

Other

(hectares)

Total

(hectares)

Ground

Cover

Subcatchment

Numbers

0.0000 0.0000 0.0000 0.0000 7.5391 7.5391 201, 202, 

203, 204, 

205, 206, 

207, 208, 

209, 210, 

211

0.0000 0.0000 0.0000 0.0000 7.5391 7.5391 TOTAL AREA
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Time span=0.00-10.00 hrs, dt=0.01 hrs, 1001 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc

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

Runoff Area=1.6590 ha   100.00% Impervious   Runoff Depth=24 mmSubcatchment 201: 201
   Tc=10.0 min   C=0.95   Runoff=0.27506 m³/s  0.396 Ml

Runoff Area=0.1061 ha   0.00% Impervious   Runoff Depth=6 mmSubcatchment 202: 202
   Tc=10.0 min   C=0.25   Runoff=0.00463 m³/s  0.007 Ml

Runoff Area=1.2444 ha   100.00% Impervious   Runoff Depth=24 mmSubcatchment 203: 203
   Tc=10.0 min   C=0.95   Runoff=0.20632 m³/s  0.297 Ml

Runoff Area=0.1572 ha   100.00% Impervious   Runoff Depth=24 mmSubcatchment 204: 204
   Tc=10.0 min   C=0.95   Runoff=0.02606 m³/s  0.038 Ml

Runoff Area=1.4302 ha   100.00% Impervious   Runoff Depth=24 mmSubcatchment 205: 205
   Tc=10.0 min   C=0.95   Runoff=0.23712 m³/s  0.341 Ml

Runoff Area=0.4097 ha   100.00% Impervious   Runoff Depth=24 mmSubcatchment 206: 206
   Tc=10.0 min   C=0.95   Runoff=0.06793 m³/s  0.098 Ml

Runoff Area=0.0685 ha   0.00% Impervious   Runoff Depth=6 mmSubcatchment 207: 207
   Tc=10.0 min   C=0.25   Runoff=0.00299 m³/s  0.004 Ml

Runoff Area=1.3580 ha   100.00% Impervious   Runoff Depth=24 mmSubcatchment 208: 208
   Tc=10.0 min   C=0.95   Runoff=0.22515 m³/s  0.324 Ml

Runoff Area=0.2333 ha   0.00% Impervious   Runoff Depth=6 mmSubcatchment 209: 209
   Tc=10.0 min   C=0.25   Runoff=0.01018 m³/s  0.015 Ml

Runoff Area=0.3801 ha   0.00% Impervious   Runoff Depth=13 mmSubcatchment 210: 210
   Tc=10.0 min   C=0.50   Runoff=0.03317 m³/s  0.048 Ml

Runoff Area=0.4926 ha   0.00% Impervious   Runoff Depth=13 mmSubcatchment 211: 211
   Tc=10.0 min   C=0.52   Runoff=0.04470 m³/s  0.064 Ml

Peak Elev=0.929 m  Storage=278.6 m³   Inflow=0.27506 m³/s  0.396 MlPond S1: S1
   Outflow=0.10133 m³/s  0.395 Ml

Peak Elev=0.150 m  Storage=1.9 m³   Inflow=0.00463 m³/s  0.007 MlPond S2: S2
   Outflow=0.00394 m³/s  0.007 Ml

Peak Elev=0.917 m  Storage=229.2 m³   Inflow=0.20632 m³/s  0.297 MlPond S3: S3
   Outflow=0.05745 m³/s  0.296 Ml

Peak Elev=0.484 m  Storage=27.3 m³   Inflow=0.02606 m³/s  0.038 MlPond S4: S4
   Outflow=0.00784 m³/s  0.038 Ml

Peak Elev=0.697 m  Storage=244.0 m³   Inflow=0.23712 m³/s  0.341 MlPond S5: S5
   Outflow=0.08603 m³/s  0.340 Ml
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Peak Elev=0.417 m  Storage=64.1 m³   Inflow=0.06793 m³/s  0.098 MlPond S6: S6
   Outflow=0.02746 m³/s  0.098 Ml

Peak Elev=0.099 m  Storage=0.6 m³   Inflow=0.00299 m³/s  0.004 MlPond S7: S7
   Outflow=0.00291 m³/s  0.004 Ml

Peak Elev=0.862 m  Storage=258.7 m³   Inflow=0.22515 m³/s  0.324 MlPond S8: S8
   Outflow=0.05556 m³/s  0.323 Ml

Peak Elev=0.121 m  Storage=2.7 m³   Inflow=0.01018 m³/s  0.015 MlPond S9: S9
   Outflow=0.01004 m³/s  0.015 Ml

   Inflow=0.40598 m³/s  1.628 MlLink Outfall: Outfall
   Primary=0.40598 m³/s  1.628 Ml

   Inflow=0.10498 m³/s  0.402 MlLink PH1: PH1
   Primary=0.10498 m³/s  0.402 Ml

   Inflow=0.06529 m³/s  0.334 MlLink PH2: PH2
   Primary=0.06529 m³/s  0.334 Ml

   Inflow=0.11574 m³/s  0.442 MlLink PH3: PH3
   Primary=0.11574 m³/s  0.442 Ml

   Inflow=0.06325 m³/s  0.337 MlLink PH4: PH4
   Primary=0.06325 m³/s  0.337 Ml

   Inflow=0.07787 m³/s  0.112 MlLink PH4_Un: PH4 Uncontrolled
   Primary=0.07787 m³/s  0.112 Ml

Total Runoff Area = 7.5391 ha   Runoff Volume = 1.632 Ml   Average Runoff Depth = 22 mm
16.99% Pervious = 1.2806 ha     83.01% Impervious = 6.2585 ha

Pickering 5-Year  Duration=24 min,  Inten=62.8 mm/hr221-12931_Ultimate_5yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 201: 201

Runoff = 0.27506 m³/s @ 0.17 hrs,  Volume= 0.396 Ml,  Depth= 24 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 5-Year  Duration=24 min,  Inten=62.8 mm/hr

Area (ha) C Description

1.6590 0.95

1.6590 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 201: 201

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Pickering 5-Year

Duration=24 min,

Inten=62.8 mm/hr

Runoff Area=1.6590 ha

Runoff Volume=0.396 Ml

Runoff Depth=24 mm

Tc=10.0 min

C=0.95

0.27506 m³/s

Pickering 5-Year  Duration=24 min,  Inten=62.8 mm/hr221-12931_Ultimate_5yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 202: 202

Runoff = 0.00463 m³/s @ 0.17 hrs,  Volume= 0.007 Ml,  Depth= 6 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 5-Year  Duration=24 min,  Inten=62.8 mm/hr

Area (ha) C Description

0.1061 0.25

0.1061 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 202: 202

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.005

0.005

0.005

0.004

0.004

0.004

0.004

0.004

0.003

0.003

0.003

0.003

0.003

0.002

0.002

0.002

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0

Pickering 5-Year

Duration=24 min,

Inten=62.8 mm/hr

Runoff Area=0.1061 ha

Runoff Volume=0.007 Ml

Runoff Depth=6 mm

Tc=10.0 min

C=0.25

0.00463 m³/s



Pickering 5-Year  Duration=24 min,  Inten=62.8 mm/hr221-12931_Ultimate_5yr
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Summary for Subcatchment 203: 203

Runoff = 0.20632 m³/s @ 0.17 hrs,  Volume= 0.297 Ml,  Depth= 24 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 5-Year  Duration=24 min,  Inten=62.8 mm/hr

Area (ha) C Description

1.2444 0.95

1.2444 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 203: 203

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.23

0.22

0.21

0.2

0.19

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

Pickering 5-Year

Duration=24 min,

Inten=62.8 mm/hr

Runoff Area=1.2444 ha

Runoff Volume=0.297 Ml

Runoff Depth=24 mm

Tc=10.0 min

C=0.95

0.20632 m³/s

Pickering 5-Year  Duration=24 min,  Inten=62.8 mm/hr221-12931_Ultimate_5yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 204: 204

Runoff = 0.02606 m³/s @ 0.17 hrs,  Volume= 0.038 Ml,  Depth= 24 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 5-Year  Duration=24 min,  Inten=62.8 mm/hr

Area (ha) C Description

0.1572 0.95

0.1572 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 204: 204

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(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

Pickering 5-Year

Duration=24 min,

Inten=62.8 mm/hr

Runoff Area=0.1572 ha

Runoff Volume=0.038 Ml

Runoff Depth=24 mm

Tc=10.0 min

C=0.95

0.02606 m³/s

Pickering 5-Year  Duration=24 min,  Inten=62.8 mm/hr221-12931_Ultimate_5yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 205: 205

Runoff = 0.23712 m³/s @ 0.17 hrs,  Volume= 0.341 Ml,  Depth= 24 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 5-Year  Duration=24 min,  Inten=62.8 mm/hr

Area (ha) C Description

1.4302 0.95

1.4302 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 205: 205

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Pickering 5-Year

Duration=24 min,

Inten=62.8 mm/hr

Runoff Area=1.4302 ha

Runoff Volume=0.341 Ml

Runoff Depth=24 mm

Tc=10.0 min

C=0.95

0.23712 m³/s

Pickering 5-Year  Duration=24 min,  Inten=62.8 mm/hr221-12931_Ultimate_5yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 206: 206

Runoff = 0.06793 m³/s @ 0.17 hrs,  Volume= 0.098 Ml,  Depth= 24 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 5-Year  Duration=24 min,  Inten=62.8 mm/hr

Area (ha) C Description

0.4097 0.95

0.4097 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 206: 206

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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

Pickering 5-Year

Duration=24 min,

Inten=62.8 mm/hr

Runoff Area=0.4097 ha

Runoff Volume=0.098 Ml

Runoff Depth=24 mm

Tc=10.0 min

C=0.95

0.06793 m³/s
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Summary for Subcatchment 207: 207

Runoff = 0.00299 m³/s @ 0.17 hrs,  Volume= 0.004 Ml,  Depth= 6 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 5-Year  Duration=24 min,  Inten=62.8 mm/hr

Area (ha) C Description

0.0685 0.25

0.0685 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 207: 207

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.003

0.003

0.003

0.003

0.002

0.002

0.002

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0

Pickering 5-Year

Duration=24 min,

Inten=62.8 mm/hr

Runoff Area=0.0685 ha

Runoff Volume=0.004 Ml

Runoff Depth=6 mm

Tc=10.0 min

C=0.25

0.00299 m³/s

Pickering 5-Year  Duration=24 min,  Inten=62.8 mm/hr221-12931_Ultimate_5yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 208: 208

Runoff = 0.22515 m³/s @ 0.17 hrs,  Volume= 0.324 Ml,  Depth= 24 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 5-Year  Duration=24 min,  Inten=62.8 mm/hr

Area (ha) C Description

1.3580 0.95

1.3580 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 208: 208

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.25

0.24

0.23

0.22

0.21

0.2

0.19

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

Pickering 5-Year

Duration=24 min,

Inten=62.8 mm/hr

Runoff Area=1.3580 ha

Runoff Volume=0.324 Ml

Runoff Depth=24 mm

Tc=10.0 min

C=0.95

0.22515 m³/s

Pickering 5-Year  Duration=24 min,  Inten=62.8 mm/hr221-12931_Ultimate_5yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 209: 209

Runoff = 0.01018 m³/s @ 0.17 hrs,  Volume= 0.015 Ml,  Depth= 6 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 5-Year  Duration=24 min,  Inten=62.8 mm/hr

Area (ha) C Description

0.2333 0.25

0.2333 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 209: 209

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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

Pickering 5-Year

Duration=24 min,

Inten=62.8 mm/hr

Runoff Area=0.2333 ha

Runoff Volume=0.015 Ml

Runoff Depth=6 mm

Tc=10.0 min

C=0.25

0.01018 m³/s

Pickering 5-Year  Duration=24 min,  Inten=62.8 mm/hr221-12931_Ultimate_5yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 210: 210

Runoff = 0.03317 m³/s @ 0.17 hrs,  Volume= 0.048 Ml,  Depth= 13 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 5-Year  Duration=24 min,  Inten=62.8 mm/hr

Area (ha) C Description

0.3801 0.50

0.3801 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 210: 210

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(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

Pickering 5-Year

Duration=24 min,

Inten=62.8 mm/hr

Runoff Area=0.3801 ha

Runoff Volume=0.048 Ml

Runoff Depth=13 mm

Tc=10.0 min

C=0.50

0.03317 m³/s



Pickering 5-Year  Duration=24 min,  Inten=62.8 mm/hr221-12931_Ultimate_5yr
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Summary for Subcatchment 211: 211

Runoff = 0.04470 m³/s @ 0.17 hrs,  Volume= 0.064 Ml,  Depth= 13 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 5-Year  Duration=24 min,  Inten=62.8 mm/hr

Area (ha) C Description

0.4926 0.52

0.4926 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 211: 211

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(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

Pickering 5-Year

Duration=24 min,

Inten=62.8 mm/hr

Runoff Area=0.4926 ha

Runoff Volume=0.064 Ml

Runoff Depth=13 mm

Tc=10.0 min

C=0.52

0.04470 m³/s

Pickering 5-Year  Duration=24 min,  Inten=62.8 mm/hr221-12931_Ultimate_5yr
  Printed  2023-10-11Prepared by WSP
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Summary for Pond S1: S1

Inflow Area = 1.6590 ha,100.00% Impervious,  Inflow Depth = 24 mm    for  5-Year event
Inflow = 0.27506 m³/s @ 0.17 hrs,  Volume= 0.396 Ml
Outflow = 0.10133 m³/s @ 0.51 hrs,  Volume= 0.395 Ml,  Atten= 63%,  Lag= 20.1 min
Primary = 0.10133 m³/s @ 0.51 hrs,  Volume= 0.395 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.929 m @ 0.51 hrs   Surf.Area= 300.0 m²   Storage= 278.6 m³

Plug-Flow detention time= 40.4 min calculated for 0.395 Ml (100% of inflow)
Center-of-Mass det. time= 40.3 min ( 57.3 - 17.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 600.0 m³ Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(meters) (sq-meters) (cubic-meters) (cubic-meters)

0.000 300.0 0.0 0.0
2.000 300.0 600.0 600.0

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 200 mm Vert. Orifice/Grate    C= 0.800   

Primary OutFlow  Max=0.10132 m³/s @ 0.51 hrs  HW=0.928 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.10132 m³/s @ 3.23 m/s)

Pond S1: S1

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=1.6590 ha

Peak Elev=0.929 m

Storage=278.6 m³

0.27506 m³/s

0.10133 m³/s

Pickering 5-Year  Duration=24 min,  Inten=62.8 mm/hr221-12931_Ultimate_5yr
  Printed  2023-10-11Prepared by WSP
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Summary for Pond S2: S2

Inflow Area = 0.1061 ha, 0.00% Impervious,  Inflow Depth = 6 mm    for  5-Year event
Inflow = 0.00463 m³/s @ 0.17 hrs,  Volume= 0.007 Ml
Outflow = 0.00394 m³/s @ 0.42 hrs,  Volume= 0.007 Ml,  Atten= 15%,  Lag= 15.3 min
Primary = 0.00394 m³/s @ 0.42 hrs,  Volume= 0.007 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.150 m @ 0.42 hrs   Surf.Area= 17.0 m²   Storage= 1.9 m³

Plug-Flow detention time= 6.6 min calculated for 0.007 Ml (100% of inflow)
Center-of-Mass det. time= 6.7 min ( 23.7 - 17.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 6.4 m³ 450 mm  Round Pipe Storage
L= 40.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 75 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.00394 m³/s @ 0.42 hrs  HW=0.150 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.00394 m³/s @ 0.89 m/s)

Pond S2: S2

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.005

0.005

0.004

0.004

0.003

0.003

0.002

0.002

0.001

0.001

0

Inflow Area=0.1061 ha

Peak Elev=0.150 m

Storage=1.9 m³

0.00463 m³/s

0.00394 m³/s

Pickering 5-Year  Duration=24 min,  Inten=62.8 mm/hr221-12931_Ultimate_5yr
  Printed  2023-10-11Prepared by WSP
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Summary for Pond S3: S3

Inflow Area = 1.2444 ha,100.00% Impervious,  Inflow Depth = 24 mm    for  5-Year event
Inflow = 0.20632 m³/s @ 0.17 hrs,  Volume= 0.297 Ml
Outflow = 0.05745 m³/s @ 0.52 hrs,  Volume= 0.296 Ml,  Atten= 72%,  Lag= 21.0 min
Primary = 0.05745 m³/s @ 0.52 hrs,  Volume= 0.296 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.917 m @ 0.52 hrs   Surf.Area= 250.0 m²   Storage= 229.2 m³

Plug-Flow detention time= 53.7 min calculated for 0.296 Ml (100% of inflow)
Center-of-Mass det. time= 54.1 min ( 71.1 - 17.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 500.0 m³ Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(meters) (sq-meters) (cubic-meters) (cubic-meters)

0.000 250.0 0.0 0.0
2.000 250.0 500.0 500.0

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 150 mm Vert. Orifice/Grate    C= 0.800   

Primary OutFlow  Max=0.05745 m³/s @ 0.52 hrs  HW=0.917 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.05745 m³/s @ 3.25 m/s)

Pond S3: S3

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.23

0.22

0.21

0.2

0.19

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

Inflow Area=1.2444 ha

Peak Elev=0.917 m

Storage=229.2 m³

0.20632 m³/s

0.05745 m³/s
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Summary for Pond S4: S4

Inflow Area = 0.1572 ha,100.00% Impervious,  Inflow Depth = 24 mm    for  5-Year event
Inflow = 0.02606 m³/s @ 0.17 hrs,  Volume= 0.038 Ml
Outflow = 0.00784 m³/s @ 0.52 hrs,  Volume= 0.038 Ml,  Atten= 70%,  Lag= 20.8 min
Primary = 0.00784 m³/s @ 0.52 hrs,  Volume= 0.038 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.484 m @ 0.52 hrs   Surf.Area= 73.3 m²   Storage= 27.3 m³

Plug-Flow detention time= 39.1 min calculated for 0.037 Ml (100% of inflow)
Center-of-Mass det. time= 39.2 min ( 56.2 - 17.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 60.6 m³ 1,050 mm  Round Pipe Storage
L= 70.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 75 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.00784 m³/s @ 0.52 hrs  HW=0.484 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.00784 m³/s @ 1.78 m/s)

Pond S4: S4
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Inflow Area=0.1572 ha

Peak Elev=0.484 m

Storage=27.3 m³

0.02606 m³/s

0.00784 m³/s
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Summary for Pond S5: S5

Inflow Area = 1.4302 ha,100.00% Impervious,  Inflow Depth = 24 mm    for  5-Year event
Inflow = 0.23712 m³/s @ 0.17 hrs,  Volume= 0.341 Ml
Outflow = 0.08603 m³/s @ 0.51 hrs,  Volume= 0.340 Ml,  Atten= 64%,  Lag= 20.2 min
Primary = 0.08603 m³/s @ 0.51 hrs,  Volume= 0.340 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.697 m @ 0.51 hrs   Surf.Area= 350.0 m²   Storage= 244.0 m³

Plug-Flow detention time= 44.4 min calculated for 0.340 Ml (100% of inflow)
Center-of-Mass det. time= 44.3 min ( 61.3 - 17.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 700.0 m³ Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(meters) (sq-meters) (cubic-meters) (cubic-meters)

0.000 350.0 0.0 0.0
2.000 350.0 700.0 700.0

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 200 mm Vert. Orifice/Grate    C= 0.800   

Primary OutFlow  Max=0.08601 m³/s @ 0.51 hrs  HW=0.697 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.08601 m³/s @ 2.74 m/s)

Pond S5: S5

Inflow
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Inflow Area=1.4302 ha

Peak Elev=0.697 m

Storage=244.0 m³

0.23712 m³/s

0.08603 m³/s
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Summary for Pond S6: S6

Inflow Area = 0.4097 ha,100.00% Impervious,  Inflow Depth = 24 mm    for  5-Year event
Inflow = 0.06793 m³/s @ 0.17 hrs,  Volume= 0.098 Ml
Outflow = 0.02746 m³/s @ 0.50 hrs,  Volume= 0.098 Ml,  Atten= 60%,  Lag= 19.8 min
Primary = 0.02746 m³/s @ 0.50 hrs,  Volume= 0.098 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.417 m @ 0.50 hrs   Surf.Area= 205.5 m²   Storage= 64.1 m³

Plug-Flow detention time= 29.5 min calculated for 0.098 Ml (100% of inflow)
Center-of-Mass det. time= 29.3 min ( 46.3 - 17.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 173.2 m³ 1,050 mm  Round Pipe Storage
L= 200.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 150 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.02746 m³/s @ 0.50 hrs  HW=0.417 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.02746 m³/s @ 1.55 m/s)

Pond S6: S6
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Inflow Area=0.4097 ha

Peak Elev=0.417 m

Storage=64.1 m³

0.06793 m³/s

0.02746 m³/s
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Summary for Pond S7: S7

Inflow Area = 0.0685 ha, 0.00% Impervious,  Inflow Depth = 6 mm    for  5-Year event
Inflow = 0.00299 m³/s @ 0.17 hrs,  Volume= 0.004 Ml
Outflow = 0.00291 m³/s @ 0.40 hrs,  Volume= 0.004 Ml,  Atten= 3%,  Lag= 14.0 min
Primary = 0.00291 m³/s @ 0.40 hrs,  Volume= 0.004 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.099 m @ 0.40 hrs   Surf.Area= 9.3 m²   Storage= 0.6 m³

Plug-Flow detention time= 3.4 min calculated for 0.004 Ml (100% of inflow)
Center-of-Mass det. time= 3.5 min ( 20.5 - 17.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 4.0 m³ 450 mm  Round Pipe Storage
L= 25.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 75 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.00291 m³/s @ 0.40 hrs  HW=0.099 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.00291 m³/s @ 0.66 m/s)

Pond S7: S7
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Inflow Area=0.0685 ha

Peak Elev=0.099 m

Storage=0.6 m³

0.00299 m³/s

0.00291 m³/s
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Summary for Pond S8: S8

Inflow Area = 1.3580 ha,100.00% Impervious,  Inflow Depth = 24 mm    for  5-Year event
Inflow = 0.22515 m³/s @ 0.17 hrs,  Volume= 0.324 Ml
Outflow = 0.05556 m³/s @ 0.53 hrs,  Volume= 0.323 Ml,  Atten= 75%,  Lag= 21.3 min
Primary = 0.05556 m³/s @ 0.53 hrs,  Volume= 0.323 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.862 m @ 0.53 hrs   Surf.Area= 300.0 m²   Storage= 258.7 m³

Plug-Flow detention time= 62.3 min calculated for 0.322 Ml (99% of inflow)
Center-of-Mass det. time= 62.7 min ( 79.7 - 17.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 600.0 m³ Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(meters) (sq-meters) (cubic-meters) (cubic-meters)

0.000 300.0 0.0 0.0
2.000 300.0 600.0 600.0

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 150 mm Vert. Orifice/Grate    C= 0.800   

Primary OutFlow  Max=0.05556 m³/s @ 0.53 hrs  HW=0.862 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.05556 m³/s @ 3.14 m/s)

Pond S8: S8
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Inflow Area=1.3580 ha

Peak Elev=0.862 m

Storage=258.7 m³

0.22515 m³/s

0.05556 m³/s
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Summary for Pond S9: S9

Inflow Area = 0.2333 ha, 0.00% Impervious,  Inflow Depth = 6 mm    for  5-Year event
Inflow = 0.01018 m³/s @ 0.17 hrs,  Volume= 0.015 Ml
Outflow = 0.01004 m³/s @ 0.40 hrs,  Volume= 0.015 Ml,  Atten= 1%,  Lag= 13.8 min
Primary = 0.01004 m³/s @ 0.40 hrs,  Volume= 0.015 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.121 m @ 0.40 hrs   Surf.Area= 31.3 m²   Storage= 2.7 m³

Plug-Flow detention time= 4.7 min calculated for 0.015 Ml (100% of inflow)
Center-of-Mass det. time= 4.7 min ( 21.7 - 17.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 18.4 m³ 600 mm  Round Pipe Storage
L= 65.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 150 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.01004 m³/s @ 0.40 hrs  HW=0.121 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.01004 m³/s @ 0.65 m/s)

Pond S9: S9
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Inflow Area=0.2333 ha

Peak Elev=0.121 m

Storage=2.7 m³

0.01018 m³/s

0.01004 m³/s
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Summary for Link Outfall: Outfall

Inflow Area = 7.5391 ha, 83.01% Impervious,  Inflow Depth > 22 mm    for  5-Year event
Inflow = 0.40598 m³/s @ 0.40 hrs,  Volume= 1.628 Ml
Primary = 0.40598 m³/s @ 0.40 hrs,  Volume= 1.628 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link Outfall: Outfall

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.44

0.42

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=7.5391 ha
0.40598 m³/s

0.40598 m³/s
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Summary for Link PH1: PH1

Inflow Area = 1.7651 ha, 93.99% Impervious,  Inflow Depth > 23 mm    for  5-Year event
Inflow = 0.10498 m³/s @ 0.50 hrs,  Volume= 0.402 Ml
Primary = 0.10498 m³/s @ 0.50 hrs,  Volume= 0.402 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH1: PH1
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Inflow Area=1.7651 ha
0.10498 m³/s

0.10498 m³/s
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Summary for Link PH2: PH2

Inflow Area = 1.4016 ha,100.00% Impervious,  Inflow Depth > 24 mm    for  5-Year event
Inflow = 0.06529 m³/s @ 0.52 hrs,  Volume= 0.334 Ml
Primary = 0.06529 m³/s @ 0.52 hrs,  Volume= 0.334 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH2: PH2
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Inflow Area=1.4016 ha
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Summary for Link PH3: PH3

Inflow Area = 1.9084 ha, 96.41% Impervious,  Inflow Depth > 23 mm    for  5-Year event
Inflow = 0.11574 m³/s @ 0.50 hrs,  Volume= 0.442 Ml
Primary = 0.11574 m³/s @ 0.50 hrs,  Volume= 0.442 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH3: PH3
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Inflow Area=1.9084 ha
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Summary for Link PH4: PH4

Inflow Area = 1.5913 ha, 85.34% Impervious,  Inflow Depth > 21 mm    for  5-Year event
Inflow = 0.06325 m³/s @ 0.46 hrs,  Volume= 0.337 Ml
Primary = 0.06325 m³/s @ 0.46 hrs,  Volume= 0.337 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH4: PH4
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Inflow Area=1.5913 ha
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Summary for Link PH4_Un: PH4 Uncontrolled

Inflow Area = 0.8727 ha, 0.00% Impervious,  Inflow Depth = 13 mm    for  5-Year event
Inflow = 0.07787 m³/s @ 0.17 hrs,  Volume= 0.112 Ml
Primary = 0.07787 m³/s @ 0.17 hrs,  Volume= 0.112 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH4_Un: PH4 Uncontrolled
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Subcat Reach Pond Link
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Area Listing (selected nodes)

Area

(hectares)

C Description

(subcatchment-numbers)

6.2585 0.95   (201, 203, 204, 205, 206, 208)

0.4079 0.25   (202, 207, 209)

0.3801 0.50   (210)

0.4926 0.52   (211)

7.5391 0.86 TOTAL AREA

221-12931_Ultimate_2yr
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Soil Listing (selected nodes)

Area

(hectares)

Soil

Group

Subcatchment

Numbers

0.0000 HSG A

0.0000 HSG B

0.0000 HSG C

0.0000 HSG D

7.5391 Other 201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211

7.5391 TOTAL AREA

221-12931_Ultimate_2yr
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Ground Covers (selected nodes)

HSG-A

(hectares)

HSG-B

(hectares)

HSG-C

(hectares)

HSG-D

(hectares)

Other

(hectares)

Total

(hectares)

Ground

Cover

Subcatchment

Numbers

0.0000 0.0000 0.0000 0.0000 7.5391 7.5391 201, 202, 

203, 204, 

205, 206, 

207, 208, 

209, 210, 

211

0.0000 0.0000 0.0000 0.0000 7.5391 7.5391 TOTAL AREA
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Time span=0.00-10.00 hrs, dt=0.01 hrs, 1001 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc

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

Runoff Area=1.6590 ha   100.00% Impervious   Runoff Depth=18 mmSubcatchment 201: 201
   Tc=10.0 min   C=0.95   Runoff=0.18931 m³/s  0.295 Ml

Runoff Area=0.1061 ha   0.00% Impervious   Runoff Depth=5 mmSubcatchment 202: 202
   Tc=10.0 min   C=0.25   Runoff=0.00319 m³/s  0.005 Ml

Runoff Area=1.2444 ha   100.00% Impervious   Runoff Depth=18 mmSubcatchment 203: 203
   Tc=10.0 min   C=0.95   Runoff=0.14200 m³/s  0.221 Ml

Runoff Area=0.1572 ha   100.00% Impervious   Runoff Depth=18 mmSubcatchment 204: 204
   Tc=10.0 min   C=0.95   Runoff=0.01794 m³/s  0.028 Ml

Runoff Area=1.4302 ha   100.00% Impervious   Runoff Depth=18 mmSubcatchment 205: 205
   Tc=10.0 min   C=0.95   Runoff=0.16320 m³/s  0.255 Ml

Runoff Area=0.4097 ha   100.00% Impervious   Runoff Depth=18 mmSubcatchment 206: 206
   Tc=10.0 min   C=0.95   Runoff=0.04675 m³/s  0.073 Ml

Runoff Area=0.0685 ha   0.00% Impervious   Runoff Depth=5 mmSubcatchment 207: 207
   Tc=10.0 min   C=0.25   Runoff=0.00206 m³/s  0.003 Ml

Runoff Area=1.3580 ha   100.00% Impervious   Runoff Depth=18 mmSubcatchment 208: 208
   Tc=10.0 min   C=0.95   Runoff=0.15497 m³/s  0.242 Ml

Runoff Area=0.2333 ha   0.00% Impervious   Runoff Depth=5 mmSubcatchment 209: 209
   Tc=10.0 min   C=0.25   Runoff=0.00701 m³/s  0.011 Ml

Runoff Area=0.3801 ha   0.00% Impervious   Runoff Depth=9 mmSubcatchment 210: 210
   Tc=10.0 min   C=0.50   Runoff=0.02283 m³/s  0.036 Ml

Runoff Area=0.4926 ha   0.00% Impervious   Runoff Depth=10 mmSubcatchment 211: 211
   Tc=10.0 min   C=0.52   Runoff=0.03077 m³/s  0.048 Ml

Peak Elev=0.653 m  Storage=195.8 m³   Inflow=0.18931 m³/s  0.295 MlPond S1: S1
   Outflow=0.08277 m³/s  0.295 Ml

Peak Elev=0.102 m  Storage=1.1 m³   Inflow=0.00319 m³/s  0.005 MlPond S2: S2
   Outflow=0.00298 m³/s  0.005 Ml

Peak Elev=0.652 m  Storage=163.0 m³   Inflow=0.14200 m³/s  0.221 MlPond S3: S3
   Outflow=0.04757 m³/s  0.221 Ml

Peak Elev=0.365 m  Storage=18.7 m³   Inflow=0.01794 m³/s  0.028 MlPond S4: S4
   Outflow=0.00672 m³/s  0.028 Ml

Peak Elev=0.494 m  Storage=173.1 m³   Inflow=0.16320 m³/s  0.255 MlPond S5: S5
   Outflow=0.06992 m³/s  0.253 Ml

Pickering 2-Year  Duration=26 min,  Inten=43.2 mm/hr221-12931_Ultimate_2yr
  Printed  2023-10-11Prepared by WSP
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Peak Elev=0.314 m  Storage=43.6 m³   Inflow=0.04675 m³/s  0.073 MlPond S6: S6
   Outflow=0.02298 m³/s  0.073 Ml

Peak Elev=0.068 m  Storage=0.4 m³   Inflow=0.00206 m³/s  0.003 MlPond S7: S7
   Outflow=0.00205 m³/s  0.003 Ml

Peak Elev=0.618 m  Storage=185.3 m³   Inflow=0.15497 m³/s  0.242 MlPond S8: S8
   Outflow=0.04613 m³/s  0.240 Ml

Peak Elev=0.096 m  Storage=1.9 m³   Inflow=0.00701 m³/s  0.011 MlPond S9: S9
   Outflow=0.00695 m³/s  0.011 Ml

   Inflow=0.32478 m³/s  1.213 MlLink Outfall: Outfall
   Primary=0.32478 m³/s  1.213 Ml

   Inflow=0.08543 m³/s  0.300 MlLink PH1: PH1
   Primary=0.08543 m³/s  0.300 Ml

   Inflow=0.05429 m³/s  0.249 MlLink PH2: PH2
   Primary=0.05429 m³/s  0.249 Ml

   Inflow=0.09437 m³/s  0.329 MlLink PH3: PH3
   Primary=0.09437 m³/s  0.329 Ml

   Inflow=0.05146 m³/s  0.251 MlLink PH4: PH4
   Primary=0.05146 m³/s  0.251 Ml

   Inflow=0.05360 m³/s  0.084 MlLink PH4_Un: PH4 Uncontrolled
   Primary=0.05360 m³/s  0.084 Ml

Total Runoff Area = 7.5391 ha   Runoff Volume = 1.216 Ml   Average Runoff Depth = 16 mm
16.99% Pervious = 1.2806 ha     83.01% Impervious = 6.2585 ha

Pickering 2-Year  Duration=26 min,  Inten=43.2 mm/hr221-12931_Ultimate_2yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 201: 201

Runoff = 0.18931 m³/s @ 0.17 hrs,  Volume= 0.295 Ml,  Depth= 18 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 2-Year  Duration=26 min,  Inten=43.2 mm/hr

Area (ha) C Description

1.6590 0.95

1.6590 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 201: 201

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.21

0.2

0.19

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

Pickering 2-Year

Duration=26 min,

Inten=43.2 mm/hr

Runoff Area=1.6590 ha

Runoff Volume=0.295 Ml

Runoff Depth=18 mm

Tc=10.0 min

C=0.95

0.18931 m³/s

Pickering 2-Year  Duration=26 min,  Inten=43.2 mm/hr221-12931_Ultimate_2yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 202: 202

Runoff = 0.00319 m³/s @ 0.17 hrs,  Volume= 0.005 Ml,  Depth= 5 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 2-Year  Duration=26 min,  Inten=43.2 mm/hr

Area (ha) C Description

0.1061 0.25

0.1061 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 202: 202

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.003

0.003

0.003

0.003

0.003

0.002

0.002

0.002

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0

Pickering 2-Year

Duration=26 min,

Inten=43.2 mm/hr

Runoff Area=0.1061 ha

Runoff Volume=0.005 Ml

Runoff Depth=5 mm

Tc=10.0 min

C=0.25

0.00319 m³/s
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Summary for Subcatchment 203: 203

Runoff = 0.14200 m³/s @ 0.17 hrs,  Volume= 0.221 Ml,  Depth= 18 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 2-Year  Duration=26 min,  Inten=43.2 mm/hr

Area (ha) C Description

1.2444 0.95

1.2444 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 203: 203

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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

Pickering 2-Year

Duration=26 min,

Inten=43.2 mm/hr

Runoff Area=1.2444 ha

Runoff Volume=0.221 Ml

Runoff Depth=18 mm

Tc=10.0 min

C=0.95

0.14200 m³/s

Pickering 2-Year  Duration=26 min,  Inten=43.2 mm/hr221-12931_Ultimate_2yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 204: 204

Runoff = 0.01794 m³/s @ 0.17 hrs,  Volume= 0.028 Ml,  Depth= 18 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 2-Year  Duration=26 min,  Inten=43.2 mm/hr

Area (ha) C Description

0.1572 0.95

0.1572 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 204: 204

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(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

Pickering 2-Year

Duration=26 min,

Inten=43.2 mm/hr

Runoff Area=0.1572 ha

Runoff Volume=0.028 Ml

Runoff Depth=18 mm

Tc=10.0 min

C=0.95

0.01794 m³/s

Pickering 2-Year  Duration=26 min,  Inten=43.2 mm/hr221-12931_Ultimate_2yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 205: 205

Runoff = 0.16320 m³/s @ 0.17 hrs,  Volume= 0.255 Ml,  Depth= 18 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 2-Year  Duration=26 min,  Inten=43.2 mm/hr

Area (ha) C Description

1.4302 0.95

1.4302 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 205: 205

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(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

Pickering 2-Year

Duration=26 min,

Inten=43.2 mm/hr

Runoff Area=1.4302 ha

Runoff Volume=0.255 Ml

Runoff Depth=18 mm

Tc=10.0 min

C=0.95

0.16320 m³/s

Pickering 2-Year  Duration=26 min,  Inten=43.2 mm/hr221-12931_Ultimate_2yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 206: 206

Runoff = 0.04675 m³/s @ 0.17 hrs,  Volume= 0.073 Ml,  Depth= 18 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 2-Year  Duration=26 min,  Inten=43.2 mm/hr

Area (ha) C Description

0.4097 0.95

0.4097 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 206: 206

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.052

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

Pickering 2-Year

Duration=26 min,

Inten=43.2 mm/hr

Runoff Area=0.4097 ha

Runoff Volume=0.073 Ml

Runoff Depth=18 mm

Tc=10.0 min

C=0.95

0.04675 m³/s
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Summary for Subcatchment 207: 207

Runoff = 0.00206 m³/s @ 0.17 hrs,  Volume= 0.003 Ml,  Depth= 5 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 2-Year  Duration=26 min,  Inten=43.2 mm/hr

Area (ha) C Description

0.0685 0.25

0.0685 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 207: 207

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0.000

0.000

0

0

Pickering 2-Year

Duration=26 min,

Inten=43.2 mm/hr

Runoff Area=0.0685 ha

Runoff Volume=0.003 Ml

Runoff Depth=5 mm

Tc=10.0 min

C=0.25

0.00206 m³/s

Pickering 2-Year  Duration=26 min,  Inten=43.2 mm/hr221-12931_Ultimate_2yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 208: 208

Runoff = 0.15497 m³/s @ 0.17 hrs,  Volume= 0.242 Ml,  Depth= 18 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 2-Year  Duration=26 min,  Inten=43.2 mm/hr

Area (ha) C Description

1.3580 0.95

1.3580 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 208: 208

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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

Pickering 2-Year

Duration=26 min,

Inten=43.2 mm/hr

Runoff Area=1.3580 ha

Runoff Volume=0.242 Ml

Runoff Depth=18 mm

Tc=10.0 min

C=0.95

0.15497 m³/s

Pickering 2-Year  Duration=26 min,  Inten=43.2 mm/hr221-12931_Ultimate_2yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 209: 209

Runoff = 0.00701 m³/s @ 0.17 hrs,  Volume= 0.011 Ml,  Depth= 5 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 2-Year  Duration=26 min,  Inten=43.2 mm/hr

Area (ha) C Description

0.2333 0.25

0.2333 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 209: 209

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

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

Pickering 2-Year

Duration=26 min,

Inten=43.2 mm/hr

Runoff Area=0.2333 ha

Runoff Volume=0.011 Ml

Runoff Depth=5 mm

Tc=10.0 min

C=0.25

0.00701 m³/s

Pickering 2-Year  Duration=26 min,  Inten=43.2 mm/hr221-12931_Ultimate_2yr
  Printed  2023-10-11Prepared by WSP
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Summary for Subcatchment 210: 210

Runoff = 0.02283 m³/s @ 0.17 hrs,  Volume= 0.036 Ml,  Depth= 9 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 2-Year  Duration=26 min,  Inten=43.2 mm/hr

Area (ha) C Description

0.3801 0.50

0.3801 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 210: 210

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(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

Pickering 2-Year

Duration=26 min,

Inten=43.2 mm/hr

Runoff Area=0.3801 ha

Runoff Volume=0.036 Ml

Runoff Depth=9 mm

Tc=10.0 min

C=0.50

0.02283 m³/s
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Summary for Subcatchment 211: 211

Runoff = 0.03077 m³/s @ 0.17 hrs,  Volume= 0.048 Ml,  Depth= 10 mm

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Pickering 2-Year  Duration=26 min,  Inten=43.2 mm/hr

Area (ha) C Description

0.4926 0.52

0.4926 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

10.0 Direct Entry, 

Subcatchment 211: 211

Runoff

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(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

Pickering 2-Year

Duration=26 min,

Inten=43.2 mm/hr

Runoff Area=0.4926 ha

Runoff Volume=0.048 Ml

Runoff Depth=10 mm

Tc=10.0 min

C=0.52

0.03077 m³/s

Pickering 2-Year  Duration=26 min,  Inten=43.2 mm/hr221-12931_Ultimate_2yr
  Printed  2023-10-11Prepared by WSP
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Summary for Pond S1: S1

Inflow Area = 1.6590 ha,100.00% Impervious,  Inflow Depth = 18 mm    for  2-Year event
Inflow = 0.18931 m³/s @ 0.17 hrs,  Volume= 0.295 Ml
Outflow = 0.08277 m³/s @ 0.53 hrs,  Volume= 0.295 Ml,  Atten= 56%,  Lag= 21.4 min
Primary = 0.08277 m³/s @ 0.53 hrs,  Volume= 0.295 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.653 m @ 0.53 hrs   Surf.Area= 300.0 m²   Storage= 195.8 m³

Plug-Flow detention time= 37.8 min calculated for 0.294 Ml (100% of inflow)
Center-of-Mass det. time= 38.3 min ( 56.3 - 18.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 600.0 m³ Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(meters) (sq-meters) (cubic-meters) (cubic-meters)

0.000 300.0 0.0 0.0
2.000 300.0 600.0 600.0

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 200 mm Vert. Orifice/Grate    C= 0.800   

Primary OutFlow  Max=0.08276 m³/s @ 0.53 hrs  HW=0.653 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.08276 m³/s @ 2.63 m/s)

Pond S1: S1

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.21

0.2

0.19

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

Inflow Area=1.6590 ha

Peak Elev=0.653 m

Storage=195.8 m³

0.18931 m³/s

0.08277 m³/s

Pickering 2-Year  Duration=26 min,  Inten=43.2 mm/hr221-12931_Ultimate_2yr
  Printed  2023-10-11Prepared by WSP
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Summary for Pond S2: S2

Inflow Area = 0.1061 ha, 0.00% Impervious,  Inflow Depth = 5 mm    for  2-Year event
Inflow = 0.00319 m³/s @ 0.17 hrs,  Volume= 0.005 Ml
Outflow = 0.00298 m³/s @ 0.44 hrs,  Volume= 0.005 Ml,  Atten= 7%,  Lag= 16.5 min
Primary = 0.00298 m³/s @ 0.44 hrs,  Volume= 0.005 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.102 m @ 0.44 hrs   Surf.Area= 15.1 m²   Storage= 1.1 m³

Plug-Flow detention time= 5.6 min calculated for 0.005 Ml (100% of inflow)
Center-of-Mass det. time= 5.6 min ( 23.6 - 18.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 6.4 m³ 450 mm  Round Pipe Storage
L= 40.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 75 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.00297 m³/s @ 0.44 hrs  HW=0.102 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.00297 m³/s @ 0.67 m/s)

Pond S2: S2

Inflow
Primary

Hydrograph

Time  (hours)
109876543210

F
lo

w
  

(m
³/

s
)

0.003

0.003

0.003

0.003

0.003

0.002

0.002

0.002

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0

Inflow Area=0.1061 ha

Peak Elev=0.102 m

Storage=1.1 m³

0.00319 m³/s

0.00298 m³/s

Pickering 2-Year  Duration=26 min,  Inten=43.2 mm/hr221-12931_Ultimate_2yr
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Summary for Pond S3: S3

Inflow Area = 1.2444 ha,100.00% Impervious,  Inflow Depth = 18 mm    for  2-Year event
Inflow = 0.14200 m³/s @ 0.17 hrs,  Volume= 0.221 Ml
Outflow = 0.04757 m³/s @ 0.54 hrs,  Volume= 0.221 Ml,  Atten= 67%,  Lag= 22.5 min
Primary = 0.04757 m³/s @ 0.54 hrs,  Volume= 0.221 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.652 m @ 0.54 hrs   Surf.Area= 250.0 m²   Storage= 163.0 m³

Plug-Flow detention time= 49.6 min calculated for 0.221 Ml (100% of inflow)
Center-of-Mass det. time= 50.1 min ( 68.1 - 18.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 500.0 m³ Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(meters) (sq-meters) (cubic-meters) (cubic-meters)

0.000 250.0 0.0 0.0
2.000 250.0 500.0 500.0

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 150 mm Vert. Orifice/Grate    C= 0.800   

Primary OutFlow  Max=0.04756 m³/s @ 0.54 hrs  HW=0.652 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.04756 m³/s @ 2.69 m/s)

Pond S3: S3
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Inflow Area=1.2444 ha
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0.04757 m³/s
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Summary for Pond S4: S4

Inflow Area = 0.1572 ha,100.00% Impervious,  Inflow Depth = 18 mm    for  2-Year event
Inflow = 0.01794 m³/s @ 0.17 hrs,  Volume= 0.028 Ml
Outflow = 0.00672 m³/s @ 0.54 hrs,  Volume= 0.028 Ml,  Atten= 63%,  Lag= 22.1 min
Primary = 0.00672 m³/s @ 0.54 hrs,  Volume= 0.028 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.365 m @ 0.54 hrs   Surf.Area= 70.0 m²   Storage= 18.7 m³

Plug-Flow detention time= 32.1 min calculated for 0.028 Ml (100% of inflow)
Center-of-Mass det. time= 32.2 min ( 50.2 - 18.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 60.6 m³ 1,050 mm  Round Pipe Storage
L= 70.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 75 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.00672 m³/s @ 0.54 hrs  HW=0.365 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.00672 m³/s @ 1.52 m/s)

Pond S4: S4
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Inflow Area=0.1572 ha

Peak Elev=0.365 m

Storage=18.7 m³
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Summary for Pond S5: S5

Inflow Area = 1.4302 ha,100.00% Impervious,  Inflow Depth = 18 mm    for  2-Year event
Inflow = 0.16320 m³/s @ 0.17 hrs,  Volume= 0.255 Ml
Outflow = 0.06992 m³/s @ 0.53 hrs,  Volume= 0.253 Ml,  Atten= 57%,  Lag= 21.5 min
Primary = 0.06992 m³/s @ 0.53 hrs,  Volume= 0.253 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.494 m @ 0.53 hrs   Surf.Area= 350.0 m²   Storage= 173.1 m³

Plug-Flow detention time= 43.5 min calculated for 0.253 Ml (100% of inflow)
Center-of-Mass det. time= 43.4 min ( 61.4 - 18.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 700.0 m³ Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(meters) (sq-meters) (cubic-meters) (cubic-meters)

0.000 350.0 0.0 0.0
2.000 350.0 700.0 700.0

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 200 mm Vert. Orifice/Grate    C= 0.800   

Primary OutFlow  Max=0.06992 m³/s @ 0.53 hrs  HW=0.494 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.06992 m³/s @ 2.23 m/s)

Pond S5: S5
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Summary for Pond S6: S6

Inflow Area = 0.4097 ha,100.00% Impervious,  Inflow Depth = 18 mm    for  2-Year event
Inflow = 0.04675 m³/s @ 0.17 hrs,  Volume= 0.073 Ml
Outflow = 0.02298 m³/s @ 0.52 hrs,  Volume= 0.073 Ml,  Atten= 51%,  Lag= 20.9 min
Primary = 0.02298 m³/s @ 0.52 hrs,  Volume= 0.073 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.314 m @ 0.52 hrs   Surf.Area= 192.4 m²   Storage= 43.6 m³

Plug-Flow detention time= 25.2 min calculated for 0.073 Ml (100% of inflow)
Center-of-Mass det. time= 25.4 min ( 43.4 - 18.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 173.2 m³ 1,050 mm  Round Pipe Storage
L= 200.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 150 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.02298 m³/s @ 0.52 hrs  HW=0.314 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.02298 m³/s @ 1.30 m/s)

Pond S6: S6
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Summary for Pond S7: S7

Inflow Area = 0.0685 ha, 0.00% Impervious,  Inflow Depth = 5 mm    for  2-Year event
Inflow = 0.00206 m³/s @ 0.17 hrs,  Volume= 0.003 Ml
Outflow = 0.00205 m³/s @ 0.43 hrs,  Volume= 0.003 Ml,  Atten= 0%,  Lag= 15.4 min
Primary = 0.00205 m³/s @ 0.43 hrs,  Volume= 0.003 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.068 m @ 0.43 hrs   Surf.Area= 8.0 m²   Storage= 0.4 m³

Plug-Flow detention time= 3.1 min calculated for 0.003 Ml (100% of inflow)
Center-of-Mass det. time= 3.1 min ( 21.1 - 18.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 4.0 m³ 450 mm  Round Pipe Storage
L= 25.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 75 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.00205 m³/s @ 0.43 hrs  HW=0.068 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.00205 m³/s @ 0.49 m/s)

Pond S7: S7
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Summary for Pond S8: S8

Inflow Area = 1.3580 ha,100.00% Impervious,  Inflow Depth = 18 mm    for  2-Year event
Inflow = 0.15497 m³/s @ 0.17 hrs,  Volume= 0.242 Ml
Outflow = 0.04613 m³/s @ 0.55 hrs,  Volume= 0.240 Ml,  Atten= 70%,  Lag= 22.8 min
Primary = 0.04613 m³/s @ 0.55 hrs,  Volume= 0.240 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.618 m @ 0.55 hrs   Surf.Area= 300.0 m²   Storage= 185.3 m³

Plug-Flow detention time= 57.8 min calculated for 0.240 Ml (99% of inflow)
Center-of-Mass det. time= 58.2 min ( 76.2 - 18.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 600.0 m³ Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(meters) (sq-meters) (cubic-meters) (cubic-meters)

0.000 300.0 0.0 0.0
2.000 300.0 600.0 600.0

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 150 mm Vert. Orifice/Grate    C= 0.800   

Primary OutFlow  Max=0.04613 m³/s @ 0.55 hrs  HW=0.618 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.04613 m³/s @ 2.61 m/s)

Pond S8: S8
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Summary for Pond S9: S9

Inflow Area = 0.2333 ha, 0.00% Impervious,  Inflow Depth = 5 mm    for  2-Year event
Inflow = 0.00701 m³/s @ 0.17 hrs,  Volume= 0.011 Ml
Outflow = 0.00695 m³/s @ 0.43 hrs,  Volume= 0.011 Ml,  Atten= 1%,  Lag= 15.5 min
Primary = 0.00695 m³/s @ 0.43 hrs,  Volume= 0.011 Ml

Routing by Stor-Ind method, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs
Peak Elev= 0.096 m @ 0.43 hrs   Surf.Area= 28.6 m²   Storage= 1.9 m³

Plug-Flow detention time= 4.9 min calculated for 0.011 Ml (100% of inflow)
Center-of-Mass det. time= 4.9 min ( 22.9 - 18.0 )

Volume Invert Avail.Storage Storage Description

#1 0.000 m 18.4 m³ 600 mm  Round Pipe Storage
L= 65.00 m

Device Routing     Invert Outlet Devices

#1 Primary 0.000 m 150 mm Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.00695 m³/s @ 0.43 hrs  HW=0.096 m   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.00695 m³/s @ 0.58 m/s)

Pond S9: S9
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Summary for Link Outfall: Outfall

Inflow Area = 7.5391 ha, 83.01% Impervious,  Inflow Depth > 16 mm    for  2-Year event
Inflow = 0.32478 m³/s @ 0.44 hrs,  Volume= 1.213 Ml
Primary = 0.32478 m³/s @ 0.44 hrs,  Volume= 1.213 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link Outfall: Outfall
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Summary for Link PH1: PH1

Inflow Area = 1.7651 ha, 93.99% Impervious,  Inflow Depth > 17 mm    for  2-Year event
Inflow = 0.08543 m³/s @ 0.52 hrs,  Volume= 0.300 Ml
Primary = 0.08543 m³/s @ 0.52 hrs,  Volume= 0.300 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH1: PH1
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Summary for Link PH2: PH2

Inflow Area = 1.4016 ha,100.00% Impervious,  Inflow Depth > 18 mm    for  2-Year event
Inflow = 0.05429 m³/s @ 0.54 hrs,  Volume= 0.249 Ml
Primary = 0.05429 m³/s @ 0.54 hrs,  Volume= 0.249 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH2: PH2
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Summary for Link PH3: PH3

Inflow Area = 1.9084 ha, 96.41% Impervious,  Inflow Depth > 17 mm    for  2-Year event
Inflow = 0.09437 m³/s @ 0.52 hrs,  Volume= 0.329 Ml
Primary = 0.09437 m³/s @ 0.52 hrs,  Volume= 0.329 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH3: PH3
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Summary for Link PH4: PH4

Inflow Area = 1.5913 ha, 85.34% Impervious,  Inflow Depth > 16 mm    for  2-Year event
Inflow = 0.05146 m³/s @ 0.50 hrs,  Volume= 0.251 Ml
Primary = 0.05146 m³/s @ 0.50 hrs,  Volume= 0.251 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH4: PH4
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Summary for Link PH4_Un: PH4 Uncontrolled

Inflow Area = 0.8727 ha, 0.00% Impervious,  Inflow Depth = 10 mm    for  2-Year event
Inflow = 0.05360 m³/s @ 0.17 hrs,  Volume= 0.084 Ml
Primary = 0.05360 m³/s @ 0.17 hrs,  Volume= 0.084 Ml,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-10.00 hrs, dt= 0.01 hrs

Link PH4_Un: PH4 Uncontrolled
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