
 

   

Appendix D Stormwater Management Calculations 

  



Drainage Area and 

Release Rate Summmary

- Pond 1

Picton Airport - Village A

Project Number: 2365

Date: August 2025

Designer Initials: R.B.

Weighted Impervious 

Catchment ID Total Area Imperviousness
1 Impervious Area

(ha) (%) (ha)

201 19.50 62% 12.13
1
 Refer to Appendix E for weighted impervious area calulcations 

 

Allowable Release Rate to Marsh Creek

4 Hour Chicago 6 Hour SCS 12 Hour SCS 24 Hour SCS

(m
3
/s) (m

3
/s) (m

3
/s) (m

3
/s)

2 Year 0.038 0.053 0.076 0.106

5 Year 0.068 0.100 0.137 0.187

10 Year 0.094 0.136 0.184 0.248

25 Year 0.133 0.189 0.253 0.335

50 Year 0.165 0.233 0.310 0.406

100 Year 0.199 0.280 0.369 0.480

Controlled Release Rates to Marsh Creek

4 Hour Chicago 6 Hour SCS 12 Hour SCS 24 Hour SCS

(m
3
/s) (m

3
/s) (m

3
/s) (m

3
/s)

2 Year 0.038 0.049 0.066 0.087

5 Year 0.068 0.087 0.119 0.159

10 Year 0.093 0.121 0.160 0.216

25 Year 0.133 0.169 0.225 0.289

50 Year 0.163 0.212 0.272 0.345

100 Year 0.198 0.251 0.319 0.401

Comparison of Controlled Flows to Allowable

4 Hour Chicago 6 Hour SCS 12 Hour SCS 24 Hour SCS

(m
3
/s) (m

3
/s) (m

3
/s) (m

3
/s)

2 Year 0.000 -0.004 -0.010 -0.019

5 Year 0.000 -0.013 -0.018 -0.028

10 Year -0.001 -0.015 -0.024 -0.032

25 Year 0.000 -0.020 -0.028 -0.046

50 Year -0.002 -0.021 -0.038 -0.061

100 Year -0.001 -0.029 -0.050 -0.079

The comparison of the total post-development controlled peak flow to Marsh Creek to the pre-develoment values show 

the proposed stormwater management strategy meets quantity control criteria.

Storm Event

*Per Pre-development VO Hydrology Modelling in Appendix E.

Storm Event

*Per Post-development VO Hydrology Modelling in Appendix E.

Storm Event
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Permanent Pool and

Extended Detention Sizing

- Pond 1

Picton Airport - Village A

Project Number: 2365

Date: August 2025

Designer Initials: R.B.

PERMANENT POOL

Enhanced (Level 1)

62 %

19.50 ha

2. Wetlands

112.2 m
3
/ha

72 m
3
/ha

Required Permanent Pool = 1408 m
3 

35% 55% 70% 85%

1. Infiltration 25 30 35 40

2. Wetlands 80 105 120 140

3. Hybrid Wet Pond/Wetland 110 150 175 195

4. Wet Pond 140 190 225 250

1. Infiltration 20 20 25 30

2. Wetlands 60 70 80 90

3. Hybrid Wet Pond/Wetland 75 90 105 120

4. Wet Pond 90 110 130 150

1. Infiltration 20 20 20 20

2. Wetlands 60 60 60 60

3. Hybrid Wet Pond/Wetland 60 70 75 80

4. Wet Pond 60 75 85 95

5. Dry Pond (Continuous Flow) 90 150 200 240

EXTENDED DETENTION
Using the 25mm - 4 hour Chicago Storm

Erosion Control Volume (V) = Runoff Depth (mm)  x Drainage Area (ha) x 10 (m
3
) / (mm)(ha)

Erosion Control Volume (V) = 12.36 mm      x 19.50 ha x 10 m
3
 / mm·ha

2410 m
3 

Using 40m
3
/ha

40m
3
/ha x Drainage Area (ha) 

40 m
3
/ha 19.50 ha 

Extended Detention Volume (V) = 780 m
3 

Governing Volume (V) = 2410 m
3 

9600

Level of Protection  = 

Protection 

Level
SWMP Type

Weighted Impervious = 

Drainage Area = 

SWMP Type = 

TABLE 3.2  - WATER QUALITY STORAGE REQUIREMENTS

(FROM MECP SWM PLANNING AND DESIGN MANUAL - 2003)

Storage Volume (m
3
/ha) for Impervious Level

Extended Detention Volume (V) = 

Basic 

(Level 3)

Required Permanent Pool (including 40m
3
/ha for extended detention)= 

Required Permanent Pool (minus 40m
3
/ha for extended detention)= 

Extended Detention Volume (V) = 

Erosion Control Volume (V) = 

Enhanced 

(Level 1)

Normal 

(Level 2)
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Stage Storage

- Pond 1

Picton Airport - Village A

Project Number: 2365

Date: August 2025

Designer Initials: R.B.

Elevation Area Area H Vol Volume Storage Depth

(m) (m
2
) (m

2
) (m) (m

3
) (m

3
) (m

3
) (m)

139 580 0 0

1710 0.7 1197

139.7 2840 1197 0.7

3450 0.3 1035

140 4060 2232 0 1 N.W.L.

4678 0.6 2806

140.6 5295 5038 2806 1.6

6043 1.4 8460

142.00 6790 13498 11266 3

6955 0.3 2087

142.30 7120 15585 13353 3.3

Permanent Pool Volume Required = 1408 m
3

Permanent Pool Volume Provided = 2232 m
3

Extended Detention volume required = 2410 m
3

Extended Detention waterlevel = 140.52 m

2 year control volume required = 4291 m
3

*24-hr SCS storm utilized per highest storage requirements.

2 year control waterlevel = 140.85 m

2 year active fluctuation = 1.45 m

5 year control volume required = 5646 m
3

*24-hr SCS storm utilized per highest storage requirements.

5 year control waterlevel = 141.07 m

5 year active fluctuation = 1.23 m

10 year control volume required = 6536 m
3

*24-hr SCS storm utilized per highest storage requirements.

10 year control waterlevel = 141.22 m

10 year active fluctuation = 1.08 m

25 year control volume required = 7748 m
3

*24-hr SCS storm utilized per highest storage requirements.

25 year control waterlevel = 141.42 m

25 year active fluctuation = 0.88 m

50 year control volume required = 8676 m
3

*24-hr SCS storm utilized per highest storage requirements.

50 year control waterlevel = 141.57 m

50 year active fluctuation = 0.73 m

100 year control volume required = 9600 m
3

*24-hr SCS storm utilized per highest storage requirements.

100 year waterlevel = 141.72 m

Freeboard = 0.58 m
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Pond 2 - Drainage Area and 

Release Rate Summary

Picton Airport - Village A

Project Number: 2365

Date: August 2025

Designer Initials: R.R.B.

Weighted Impervious Calculation

Catchment ID Total Area Imperviousness
1 Impervious Area

(ha) (%) (ha)

203 17.16 42% 0.07

EXT-1 1.18 22% 0.26

Total 18.34 41% 0.33
1
 Refer to Appendix E for weighted impervious area calulcations 

 

Allowable Release Rate to East Lake

4 Hour Chicago 6 Hour SCS 12 Hour SCS 24 Hour SCS

(m
3
/s) (m

3
/s) (m

3
/s) (m

3
/s)

2 Year 0.154 0.267 0.401 0.588

5 Year 0.304 0.496 0.720 1.020

10 Year 0.426 0.676 0.962 1.339

25 Year 0.608 0.939 1.313 1.798

50 Year 0.760 1.156 1.598 2.167

100 Year 0.922 1.383 1.894 2.548

Controlled Release Rates to East Lake

4 Hour Chicago 6 Hour SCS 12 Hour SCS 24 Hour SCS

(m
3
/s) (m

3
/s) (m

3
/s) (m

3
/s)

2 Year 0.152 0.249 0.364 0.549

5 Year 0.282 0.446 0.667 0.949

10 Year 0.386 0.626 0.877 1.252

25 Year 0.567 0.854 1.200 1.681

50 Year 0.708 1.051 1.459 2.023

100 Year 0.855 1.261 1.727 2.374

Comparison of Controlled Flows to Allowable

4 Hour Chicago 6 Hour SCS 12 Hour SCS 24 Hour SCS

(m
3
/s) (m

3
/s) (m

3
/s) (m

3
/s)

2 Year -0.002 -0.018 -0.037 -0.039

5 Year -0.022 -0.050 -0.053 -0.071

10 Year -0.040 -0.050 -0.085 -0.087

25 Year -0.041 -0.085 -0.113 -0.117

50 Year -0.052 -0.105 -0.139 -0.144

100 Year -0.067 -0.122 -0.167 -0.174

The comparison of the total post-development controlled peak flow to Marsh Creek to the pre-develoment values show 

the proposed stormwater management strategy meets quantity control criteria. 

Storm Event

*Per Pre-development VO Hydrology Modelling in Appendix E. 

Storm Event

*Per Post-development VO Hydrology Modelling in Appendix E. 

Storm Event
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Permanent Pool and

Extended Detention Sizing

- Pond 2

Picton Airport - Village A

Project Number: 2365

Date: August 2025

Designer Initials: R.R.B.

PERMANENT POOL

Enhanced (Level 1)

41 %

18.34 ha

2. Wetlands

87.4 m
3
/ha

47 m
3
/ha

Required Permanent Pool = 869 m
3 

35% 55% 70% 85%

1. Infiltration 25 30 35 40

2. Wetlands 80 105 120 140

3. Hybrid Wet Pond/Wetland 110 150 175 195

4. Wet Pond 140 190 225 250

1. Infiltration 20 20 25 30

2. Wetlands 60 70 80 90

3. Hybrid Wet Pond/Wetland 75 90 105 120

4. Wet Pond 90 110 130 150

1. Infiltration 20 20 20 20

2. Wetlands 60 60 60 60

3. Hybrid Wet Pond/Wetland 60 70 75 80

4. Wet Pond 60 75 85 95

5. Dry Pond (Continuous Flow) 90 150 200 240

EXTENDED DETENTION
Using the 25mm - 4 hour Chicago Storm

Erosion Control Volume (V) = Runoff Depth (mm)  x Drainage Area (ha) x 10 (m

Erosion Control Volume (V) = 8.29 mm      x 18.34 ha x 10 m
3
 / mm·ha

1520 m
3 

Using 40m
3
/ha

40m
3
/ha x Drainage Area (ha) 

40 m
3
/ha 18.34 ha 

Extended Detention Volume (V) = 734 m
3 

Governing Volume (V) = 1520

Level of Protection  = 

Protection 

Level
SWMP Type

Weighted Impervious = 

Drainage Area = 

SWMP Type = 

TABLE 3.2  - WATER QUALITY STORAGE REQUIREMENTS

(FROM MECP SWM PLANNING AND DESIGN MANUAL - 2003)

Storage Volume (m
3
/ha) for Impervious Level

Extended Detention Volume (V) = 

Basic 

(Level 3)

Required Permanent Pool (including 40m
3
/ha for extended detention)= 

Required Permanent Pool (minus 40m
3
/ha for extended detention)= 

Extended Detention Volume (V) = 

Erosion Control Volume (V) = 

Enhanced 

(Level 1)

Normal 

(Level 2)
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Stage Storage 

- Pond 2

Picton Airport - Village A

Project Number: 2365

Date: August 2025

Designer Initials: R.R.B.

Elevation Area Area H Vol Volume Storage Depth

(m) (m
2
) (m

2
) (m) (m

3
) (m

3
) (m

3
) (m)

139.75 740 0 0

1520 0.7 1064

140.45 2300 1064 0.7

2893 0.3 868

140.75 3485 1932 0 1 N.W.L.

4188 0.6 2512

141.35 4890 4444 2512 1.6

5820 1.4 8148

142.75 6750 12592 10661 3

6955 0.3 2087

143.05 7160 14679 12747 3.3

Permanent Pool Volume Required = 869 m
3

Permanent Pool Volume Provided = 1932 m
3

Extended Detention volume required = 1520 m
3

Extended Detention waterlevel = 141.11 m

2 year control volume required = 948 m
3

*24-hr SCS storm utilized per highest storage requirements.

2 year control waterlevel = 141.08 m

2 year active fluctuation = 1.97 m

5 year control volume required = 3985 m
3

*24-hr SCS storm utilized per highest storage requirements.

5 year control waterlevel = 141.60 m

5 year active fluctuation = 1.45 m

10 year control volume required = 4687 m
3

*24-hr SCS storm utilized per highest storage requirements.

10 year control waterlevel = 141.72 m

10 year active fluctuation = 1.33 m

25 year control volume required = 5673 m
3

*24-hr SCS storm utilized per highest storage requirements.

25 year control waterlevel = 141.89 m

25 year active fluctuation = 1.16 m

50 year control volume required = 6440 m
3

*24-hr SCS storm utilized per highest storage requirements.

50 year control waterlevel = 142.02 m

50 year active fluctuation = 1.03 m

100 year control volume required = 7209 m
3

*24-hr SCS storm utilized per highest storage requirements.

100 year waterlevel = 142.16 m

Freeboard = 0.89 m
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OVERLAND FLOW CALCULATIONS A-A

Picton Airport - Tercot

Project Number: 2365

Date: August 2025

Designer Initials: R.B.

A-A 100 Year Return Period Factor = 1.25

Runoff Coefficient Area (ha)

Weighted Runoff 

Coefficient (5 Year)

Weighted Runoff 

Coefficient (100 Year)

A-A 0.57 8.90 0.57 0.72

TOTAL 8.90 0.57 0.72

Return Period

5 Year

Area (ha)= 8.90

Runoff Coeff. = 0.57

Tc (min)= 15.00

a = 26.4

b = 0.00

c = 0.677

Intensity (mm/hr) = 67.48

Runoff (m
3
/s) = 0.957 `

Return Period

100 Year

Area (ha)= 8.90

Runoff Coeff. = 0.72

Tc (min)= 15.00

a = 43

b = 0.0

c = 0.678

Intensity (mm/hr) = 110.07

Runoff (m
3
/s) = 1.951

*IDF parameters per 2012 City of Belleville Standards

5 Year Flow (A-A)

Q5yr (m
3
/s) = 0.957

100 Year Flow(A-A)

Q100yr (m
3
/s) = 1.951

Required Conveyance Capacity

Q100-5yr (m
3
/s) = 0.994

A-A

A-A

1



OVERLAND FLOW CALCULATIONS B-B

Picton Airport - Tercot

Project Number: 2365

Date: August 2025

Designer Initials: R.B.

B-B 100 Year Return Period Factor = 1.25

Runoff Coefficient Area (ha)

Weighted Runoff 

Coefficient (5 Year)

Weighted Runoff 

Coefficient (100 Year)

B-B 0.68 5.70 0.68 0.86

TOTAL 5.70 0.68 0.86

Return Period

5 Year

Area (ha)= 5.70

Runoff Coeff. = 0.68

Tc (min)= 15.00

a = 26.4

b = 0.00

c = 0.677

Intensity (mm/hr) = 67.48

Runoff (m
3
/s) = 0.731 `

Return Period

100 Year

Area (ha)= 5.70

Runoff Coeff. = 0.86

Tc (min)= 15.00

a = 43

b = 0.0

c = 0.678

Intensity (mm/hr) = 110.07

Runoff (m
3
/s) = 1.491

*IDF parameters per 2012 City of Belleville Standards

5 Year Flow (B-B)

Q5yr (m
3
/s) = 0.731

100 Year Flow(B-B)

Q100yr (m
3
/s) = 1.491

Required Conveyance Capacity

Q100-5yr (m
3
/s) = 0.759

B-B

B-B

1



OVERLAND FLOW CALCULATIONS C-C

Picton Airport - Tercot

Project Number: 2365

Date: August 2025

Designer Initials: R.B.

C-C 100 Year Return Period Factor = 1.25

Runoff Coefficient Area (ha)

Weighted Runoff 

Coefficient (5 Year)

Weighted Runoff 

Coefficient (100 Year)

C-C 0.69 2.59 0.69 0.86

TOTAL 2.59 0.69 0.86

Return Period

5 Year

Area (ha)= 2.59

Runoff Coeff. = 0.69

Tc (min)= 15.00

a = 26.4

b = 0.00

c = 0.677

Intensity (mm/hr) = 67.48

Runoff (m
3
/s) = 0.334 `

Return Period

100 Year

Area (ha)= 2.59

Runoff Coeff. = 0.86

Tc (min)= 15.00

a = 43

b = 0.0

c = 0.678

Intensity (mm/hr) = 110.07

Runoff (m
3
/s) = 0.681

*IDF parameters per 2012 City of Belleville Standards

5 Year Flow (C-C)

Q5yr (m
3
/s) = 0.334

100 Year Flow(C-C)

Q100yr (m
3
/s) = 0.681

Required Conveyance Capacity

Q100-5yr (m
3
/s) = 0.347

C-C

C-C

1



OVERLAND FLOW CALCULATIONS D-D

Picton Airport - Tercot

Project Number: 2365

Date: August 2025

Designer Initials: R.B.

D-D 100 Year Return Period Factor = 1.25

Runoff Coefficient Area (ha)

Weighted Runoff 

Coefficient (5 Year)

Weighted Runoff 

Coefficient (100 Year)

D-D 0.71 5.29 0.71 0.89

TOTAL 5.29 0.71 0.89

Return Period

5 Year

Area (ha)= 5.29

Runoff Coeff. = 0.71

Tc (min)= 15.00

a = 26.4

b = 0.00

c = 0.677

Intensity (mm/hr) = 67.48

Runoff (m
3
/s) = 0.703 `

Return Period

100 Year

Area (ha)= 5.29

Runoff Coeff. = 0.89

Tc (min)= 15.00

a = 43

b = 0.0

c = 0.678

Intensity (mm/hr) = 110.07

Runoff (m
3
/s) = 1.432

*IDF parameters per 2012 City of Belleville Standards

5 Year Flow (D-D)

Q5yr (m
3
/s) = 0.703

100 Year Flow(D-D)

Q100yr (m
3
/s) = 1.432

Required Conveyance Capacity

Q100-5yr (m
3
/s) = 0.730

D-D

D-D

1



OVERLAND FLOW CALCULATIONS E-E

Picton Airport - Tercot

Project Number: 2365

Date: August 2025

Designer Initials: R.B.

E-E 100 Year Return Period Factor = 1.25

Runoff Coefficient Area (ha)

Weighted Runoff 

Coefficient (5 Year)

Weighted Runoff 

Coefficient (100 Year)

C-C 0.69 2.59 0.19 0.23

D-D 0.71 5.29 0.39 0.49

E-E 0.59 1.73 0.11 0.13

TOTAL 9.61 0.68 0.85

Return Period

5 Year

Area (ha)= 9.61

Runoff Coeff. = 0.68

Tc (min)= 15.00

a = 26.4

b = 0.00

c = 0.677

Intensity (mm/hr) = 67.48

Runoff (m
3
/s) = 1.226 `

Return Period

100 Year

Area (ha)= 9.61

Runoff Coeff. = 0.85

Tc (min)= 15.00

a = 43

b = 0.0

c = 0.678

Intensity (mm/hr) = 110.07

Runoff (m
3
/s) = 2.501

*Area and Runoff coefficient per Figure 5.2

*IDF parameters per 2012 City of Belleville Standards

5 Year Flow (E-E)

Q5yr (m
3
/s) = 1.226

100 Year Flow(E-E)

Q100yr (m
3
/s) = 2.501

Required Conveyance Capacity

Q100-5yr (m
3
/s) = 1.274

E-E

E-E

1



Cross Section for A-A 23.5 m ROW

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.500Channel Slope

mm172.9Normal Depth

m³/s0.99Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

2025-08-15

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterConveyance and Overland Flow Calculations.fm8



Cross Section B-B for 18.0m ROW @ 0.50%

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.500Channel Slope

mm128.0Normal Depth

m³/s0.76Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

2025-08-15

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterConveyance and Overland Flow Calculations.fm8



Cross Section for B-B 18.0m ROW @ 2.0%

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%2.000Channel Slope

mm99.6Normal Depth

m³/s0.76Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

2025-08-15

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterConveyance and Overland Flow Calculations.fm8



Cross Section for C-C 18.0m ROW @ 0.50%

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.500Channel Slope

mm96.7Normal Depth

m³/s0.35Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

2025-08-28

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterConveyance and Overland Flow Calculations.fm8



Cross Section for D-D 18.0m ROW

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.500Channel Slope

mm126.1Normal Depth

m³/s0.73Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

2025-08-28

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterConveyance and Overland Flow Calculations.fm8



Cross Section for E-E 23.5 m ROW

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

%0.500Channel Slope

mm195.8Normal Depth

m³/s1.27Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

2025-08-28

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
CenterConveyance and Overland Flow Calculations.fm8


