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APPENDIX A
STORMWATER RUN-OFF AND RUN-ON CALCULATIONS — ACTIVE PORTION































































APPENDIX B
STORMWATER RUN-OFF CALCULATIONS — CLOSURE CONDITIONS
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ATTACHMENT B-1



Worksheet for Terrace

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Manning Formula

Normal Depth

0.030
0.00500
2.50
20.00
3.20

0.46
2.43
10.56
0.23
10.46
0.35
0.02382
1.32
0.03
0.49
0.48

Subcritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.46

0.35

0.00500
0.02382

ft/ft
fi/ft (H:V)
fi/ft (H:V)
ft3/s

ft2

f/ft
ft/s

ft/s
ft/s

ft/ft
ft/ft
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Worksheet for DC WS1

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Constructed Depth
Constructed Top Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Manning Formula

Normal Depth

0.035
0.33000
1.00
10.00
1.10

0.11
0.25
3.37
0.08
3.36
0.19
0.04243
434
0.29
0.41
2.79

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.11

0.19

0.33000
0.04243

ft/ft

ft3/s

ft2

f/ft
ft/s

ft/s
ft/s

ft/ft
ft/ft
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Worksheet for DC WS2

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Constructed Depth
Constructed Top Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Manning Formula

Normal Depth

0.035
0.33000
1.00
10.00
1.50

0.13
0.31
3.63
0.09
3.62
0.22
0.04050
4.77
0.35
0.48
2.85

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.13

0.22

0.33000
0.04050

ft/ft

ft3/s

ft2

f/ft
ft/s

ft/s
ft/s

ft/ft
ft/ft
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Worksheet for DC WS3

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Constructed Depth
Constructed Top Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Manning Formula

Normal Depth

0.035
0.33000
1.00
10.00
1.60

0.13
0.33
3.69
0.09
3.67
0.23
0.04010
4.87
0.37
0.50
2.87

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.13

0.23

0.33000
0.04010

ft/ft

ft3/s

ft2

f/ft
ft/s

ft/s
ft/s

ft/ft
ft/ft
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Worksheet for DC WS4

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Constructed Depth
Constructed Top Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Manning Formula

Normal Depth

0.035
0.33000
1.00
10.00
4.60

0.22
0.68
4.71
0.15
4.68
0.39
0.03417
6.74
0.70
0.92
3.11

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.22

0.39

0.33000
0.03417

ft/ft

ft3/s

ft2

f/ft
ft/s

ft/s
ft/s

ft/ft
ft/ft
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Worksheet for DC WS5

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Constructed Depth
Constructed Top Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Manning Formula

Normal Depth

0.035
0.33000
1.00
10.00
0.40

0.07
0.13
2.68
0.05
2.67
0.11
0.04954
3.18
0.16
0.23
2.58

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.07

0.11

0.33000
0.04954

ft/ft

ft3/s

ft2

f/ft
ft/s

ft/s
ft/s

ft/ft
ft/ft
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Worksheet for DC WS6

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Constructed Depth
Constructed Top Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Manning Formula

Normal Depth

0.035
0.33000
1.00
10.00
4.60

0.22
0.68
4.71
0.15
4.68
0.39
0.03417
6.74
0.70
0.92
3.11

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.22

0.39

0.33000
0.03417

ft/ft

ft3/s

ft2

f/ft
ft/s

ft/s
ft/s

ft/ft
ft/ft
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Worksheet for DC WS7

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Constructed Depth
Constructed Top Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Manning Formula

Normal Depth

0.035
0.33000
1.00
10.00
4.50

0.22
0.67
4.68
0.14
4.66
0.38
0.03428
6.69
0.70
0.91
3.10

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.22

0.38

0.33000
0.03428

ft/ft

ft3/s

ft2

f/ft
ft/s

ft/s
ft/s

ft/ft
ft/ft
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Worksheet for DC WSS

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Constructed Depth
Constructed Top Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Manning Formula

Normal Depth

0.035
0.33000
1.00
10.00
3.00

0.18
0.51
4.26
0.12
4.24
0.31
0.03645
5.91
0.54
0.72
3.01

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.18

0.31

0.33000
0.03645

ft/ft

ft3/s

ft2

f/ft
ft/s

ft/s
ft/s

ft/ft
ft/ft
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Worksheet for DC WS9

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Constructed Depth
Constructed Top Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Manning Formula

Normal Depth

0.035
0.33000
1.00
10.00
4.90

0.23
0.71
4.78
0.15
4.75
0.40
0.03384
6.87
0.73
0.96
3.12

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.23

0.40

0.33000
0.03384

ft/ft

ft3/s

ft2

f/ft
ft/s

ft/s
ft/s

ft/ft
ft/ft
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Worksheet for DC WS10

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Constructed Depth
Constructed Top Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Manning Formula

Normal Depth

Supercritical

0.035
0.33000
1.00
10.00
4.00

0.21
0.62
4.56
0.14
4.53
0.36
0.03489
6.45
0.65
0.85
3.08

0.00
0.00

0.00

0.00
Infinity
Infinity

0.21

0.36

0.33000
0.03489

ft/ft

ft3/s

ft2

f/ft
ft/s

ft/s
ft/s

ft/ft
ft/ft
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Worksheet for DC WS11

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Constructed Depth
Constructed Top Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Manning Formula

Normal Depth

Supercritical

0.035
0.33000
1.00
10.00
2.20

0.16
0.41
3.96
0.10
3.95
0.27
0.03819
5.37
0.45
0.60
2.94

0.00
0.00

0.00

0.00
Infinity
Infinity

0.16

0.27

0.33000
0.03819

ft/ft

ft3/s

ft2

f/ft
ft/s

ft/s
ft/s

ft/ft
ft/ft
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Worksheet for DC WS12

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Constructed Depth
Constructed Top Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Manning Formula

Normal Depth

Supercritical

0.035
0.33000
1.00
10.00
1.30

0.12
0.28
3.50
0.08
3.49
0.21
0.04136
4.57
0.32
0.45
2.82

0.00
0.00

0.00

0.00
Infinity
Infinity

0.12

0.21

0.33000
0.04136

ft/ft

ft3/s

ft2

f/ft
ft/s

ft/s
ft/s

ft/ft
ft/ft

7/8/2015 11:24:10 AM

Bentley Systems, Inc. Haestad Methods SdbettlieyCEIeMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1






ATTACHMENT B-2









Established in 1960, Golder Associates is a global, employee-owned
organization that helps clients find sustainable solutions to the challenges of
finite resources, energy and water supply and management, waste
management, urbanization, and climate change. We provide a wide range of
independent consulting, design, and construction services in our specialist

areas of earth, environment, and energy. By building strong relationships and
meeting the needs of clients, our people have created one of the most trusted
professional services organizations in the world.

Africa + 27 11 254 4800
Asia + 852 2562 3658
Australasia +61 3 8862 3500
Europe +356 21423020
North America + 1800 275 3281
South America +56 2 2616 2000

solutions@golder.com
www.golder.com

Golder Associates Inc.

44 Union Boulevard, Suite 300
Lakewood, CO 80228 USA
Tel: (303) 980-0540
Fax: (303) 985-2080

é Engineering Earth’s Development, Preserving Earth’s Integrity
éy 2 Golder

E ’_Q SSOCiateS Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation
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