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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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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.00500 ft/ft

Left Side Slope 2.50 ft/ft (H:V)

Right Side Slope 20.00 ft/ft (H:V)

Discharge 3.20 ft³/s

Results

Normal Depth 0.46 ft

Flow Area 2.43 ft²

Wetted Perimeter 10.56 ft

Hydraulic Radius 0.23 ft

Top Width 10.46 ft

Critical Depth 0.35 ft

Critical Slope 0.02382 ft/ft

Velocity 1.32 ft/s

Velocity Head 0.03 ft

Specific Energy 0.49 ft

Froude Number 0.48

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.46 ft

Critical Depth 0.35 ft

Channel Slope 0.00500 ft/ft

Critical Slope 0.02382 ft/ft

Worksheet for Terrace
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.33000 ft/ft

Constructed Depth 1.00 ft

Constructed Top Width 10.00 ft

Discharge 1.10 ft³/s

Results

Normal Depth 0.11 ft

Flow Area 0.25 ft²

Wetted Perimeter 3.37 ft

Hydraulic Radius 0.08 ft

Top Width 3.36 ft

Critical Depth 0.19 ft

Critical Slope 0.04243 ft/ft

Velocity 4.34 ft/s

Velocity Head 0.29 ft

Specific Energy 0.41 ft

Froude Number 2.79

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.11 ft

Critical Depth 0.19 ft

Channel Slope 0.33000 ft/ft

Critical Slope 0.04243 ft/ft

Worksheet for DC WS1
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.33000 ft/ft

Constructed Depth 1.00 ft

Constructed Top Width 10.00 ft

Discharge 1.50 ft³/s

Results

Normal Depth 0.13 ft

Flow Area 0.31 ft²

Wetted Perimeter 3.63 ft

Hydraulic Radius 0.09 ft

Top Width 3.62 ft

Critical Depth 0.22 ft

Critical Slope 0.04050 ft/ft

Velocity 4.77 ft/s

Velocity Head 0.35 ft

Specific Energy 0.48 ft

Froude Number 2.85

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.13 ft

Critical Depth 0.22 ft

Channel Slope 0.33000 ft/ft

Critical Slope 0.04050 ft/ft

Worksheet for DC WS2
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.33000 ft/ft

Constructed Depth 1.00 ft

Constructed Top Width 10.00 ft

Discharge 1.60 ft³/s

Results

Normal Depth 0.13 ft

Flow Area 0.33 ft²

Wetted Perimeter 3.69 ft

Hydraulic Radius 0.09 ft

Top Width 3.67 ft

Critical Depth 0.23 ft

Critical Slope 0.04010 ft/ft

Velocity 4.87 ft/s

Velocity Head 0.37 ft

Specific Energy 0.50 ft

Froude Number 2.87

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.13 ft

Critical Depth 0.23 ft

Channel Slope 0.33000 ft/ft

Critical Slope 0.04010 ft/ft

Worksheet for DC WS3
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.33000 ft/ft

Constructed Depth 1.00 ft

Constructed Top Width 10.00 ft

Discharge 4.60 ft³/s

Results

Normal Depth 0.22 ft

Flow Area 0.68 ft²

Wetted Perimeter 4.71 ft

Hydraulic Radius 0.15 ft

Top Width 4.68 ft

Critical Depth 0.39 ft

Critical Slope 0.03417 ft/ft

Velocity 6.74 ft/s

Velocity Head 0.70 ft

Specific Energy 0.92 ft

Froude Number 3.11

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.22 ft

Critical Depth 0.39 ft

Channel Slope 0.33000 ft/ft

Critical Slope 0.03417 ft/ft

Worksheet for DC WS4
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.33000 ft/ft

Constructed Depth 1.00 ft

Constructed Top Width 10.00 ft

Discharge 0.40 ft³/s

Results

Normal Depth 0.07 ft

Flow Area 0.13 ft²

Wetted Perimeter 2.68 ft

Hydraulic Radius 0.05 ft

Top Width 2.67 ft

Critical Depth 0.11 ft

Critical Slope 0.04954 ft/ft

Velocity 3.18 ft/s

Velocity Head 0.16 ft

Specific Energy 0.23 ft

Froude Number 2.58

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.07 ft

Critical Depth 0.11 ft

Channel Slope 0.33000 ft/ft

Critical Slope 0.04954 ft/ft

Worksheet for DC WS5
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.33000 ft/ft

Constructed Depth 1.00 ft

Constructed Top Width 10.00 ft

Discharge 4.60 ft³/s

Results

Normal Depth 0.22 ft

Flow Area 0.68 ft²

Wetted Perimeter 4.71 ft

Hydraulic Radius 0.15 ft

Top Width 4.68 ft

Critical Depth 0.39 ft

Critical Slope 0.03417 ft/ft

Velocity 6.74 ft/s

Velocity Head 0.70 ft

Specific Energy 0.92 ft

Froude Number 3.11

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.22 ft

Critical Depth 0.39 ft

Channel Slope 0.33000 ft/ft

Critical Slope 0.03417 ft/ft

Worksheet for DC WS6
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.33000 ft/ft

Constructed Depth 1.00 ft

Constructed Top Width 10.00 ft

Discharge 4.50 ft³/s

Results

Normal Depth 0.22 ft

Flow Area 0.67 ft²

Wetted Perimeter 4.68 ft

Hydraulic Radius 0.14 ft

Top Width 4.66 ft

Critical Depth 0.38 ft

Critical Slope 0.03428 ft/ft

Velocity 6.69 ft/s

Velocity Head 0.70 ft

Specific Energy 0.91 ft

Froude Number 3.10

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.22 ft

Critical Depth 0.38 ft

Channel Slope 0.33000 ft/ft

Critical Slope 0.03428 ft/ft

Worksheet for DC WS7
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.33000 ft/ft

Constructed Depth 1.00 ft

Constructed Top Width 10.00 ft

Discharge 3.00 ft³/s

Results

Normal Depth 0.18 ft

Flow Area 0.51 ft²

Wetted Perimeter 4.26 ft

Hydraulic Radius 0.12 ft

Top Width 4.24 ft

Critical Depth 0.31 ft

Critical Slope 0.03645 ft/ft

Velocity 5.91 ft/s

Velocity Head 0.54 ft

Specific Energy 0.72 ft

Froude Number 3.01

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.18 ft

Critical Depth 0.31 ft

Channel Slope 0.33000 ft/ft

Critical Slope 0.03645 ft/ft

Worksheet for DC WS8
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.33000 ft/ft

Constructed Depth 1.00 ft

Constructed Top Width 10.00 ft

Discharge 4.90 ft³/s

Results

Normal Depth 0.23 ft

Flow Area 0.71 ft²

Wetted Perimeter 4.78 ft

Hydraulic Radius 0.15 ft

Top Width 4.75 ft

Critical Depth 0.40 ft

Critical Slope 0.03384 ft/ft

Velocity 6.87 ft/s

Velocity Head 0.73 ft

Specific Energy 0.96 ft

Froude Number 3.12

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.23 ft

Critical Depth 0.40 ft

Channel Slope 0.33000 ft/ft

Critical Slope 0.03384 ft/ft

Worksheet for DC WS9
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.33000 ft/ft

Constructed Depth 1.00 ft

Constructed Top Width 10.00 ft

Discharge 4.00 ft³/s

Results

Normal Depth 0.21 ft

Flow Area 0.62 ft²

Wetted Perimeter 4.56 ft

Hydraulic Radius 0.14 ft

Top Width 4.53 ft

Critical Depth 0.36 ft

Critical Slope 0.03489 ft/ft

Velocity 6.45 ft/s

Velocity Head 0.65 ft

Specific Energy 0.85 ft

Froude Number 3.08

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.21 ft

Critical Depth 0.36 ft

Channel Slope 0.33000 ft/ft

Critical Slope 0.03489 ft/ft

Worksheet for DC WS10
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.33000 ft/ft

Constructed Depth 1.00 ft

Constructed Top Width 10.00 ft

Discharge 2.20 ft³/s

Results

Normal Depth 0.16 ft

Flow Area 0.41 ft²

Wetted Perimeter 3.96 ft

Hydraulic Radius 0.10 ft

Top Width 3.95 ft

Critical Depth 0.27 ft

Critical Slope 0.03819 ft/ft

Velocity 5.37 ft/s

Velocity Head 0.45 ft

Specific Energy 0.60 ft

Froude Number 2.94

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.16 ft

Critical Depth 0.27 ft

Channel Slope 0.33000 ft/ft

Critical Slope 0.03819 ft/ft

Worksheet for DC WS11
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.33000 ft/ft

Constructed Depth 1.00 ft

Constructed Top Width 10.00 ft

Discharge 1.30 ft³/s

Results

Normal Depth 0.12 ft

Flow Area 0.28 ft²

Wetted Perimeter 3.50 ft

Hydraulic Radius 0.08 ft

Top Width 3.49 ft

Critical Depth 0.21 ft

Critical Slope 0.04136 ft/ft

Velocity 4.57 ft/s

Velocity Head 0.32 ft

Specific Energy 0.45 ft

Froude Number 2.82

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.12 ft

Critical Depth 0.21 ft

Channel Slope 0.33000 ft/ft

Critical Slope 0.04136 ft/ft

Worksheet for DC WS12
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ATTACHMENT B-2 

 







 

 

Golder Associates Inc. 
44 Union Boulevard, Suite 300 

Lakewood, CO  80228 USA 
Tel:  (303) 980-0540 
Fax:  (303) 985-2080 

 
  

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation 
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