amec”

APPENDIX H

100-Year Storm Uproad Hydraulic Analysis — FlowMaster
Output



100 YEAR STORM, Sub-Area 3 - Section A

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03500  ft/ft
Discharge 243 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+05 1025.96
0+05 1025.00
0+06 1022.00
0+10 1021.03
0+11 1020.69
0+15 1020.82
0+20 1020.91

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+05, 1025.96) (0+10, 1021.03) 0.020
(0+10, 1021.03) (0+20, 1020.91) 0.013
Options
current Roughness vveighted Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.18 ft
Elevation Range 1020.69 to 1025.96 ft

Flow Area 0.61 ft2
Wetted Perimeter 7.54 ft
Hydraulic Radius 0.08 ft

Bentley Systems, Inc. Haestad Methods SolBtati€GelritmwMaster V8i (SELECTseries 1) [08.11.01.03]
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100 YEAR STORM, Sub-Area 3 - Section A

Results

Top Width
Normal Depth
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

7.50
0.18
0.25
0.00499
4.01
0.25
0.43
2.49

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.18

0.25

0.03500
0.00499

ft
ft
ft
ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 3 - Section A

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03500  ft/ft
Normal Depth 0.18 ft
Discharge 243 ft¥/s

Cross Section Image

1026.00
1025.50
1025.00
1024530
102400
1023.50
1023.00
1022.50

Elevation

1022.00
1021.50 R"""‘*--..
. -

1021.00 ., = &

pr——
PPy ;

1020.50

0+05 0+06 0+07 0+058 0+09 O+10 O+11 O+12 O+13 O+14 O+15 O#16 O#17 O+15 0419 0+20
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100 YEAR STORM, Sub-Area 4 - Section A

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03500  ft/ft
Discharge 412 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+05 1025.96
0+05 1025.00
0+06 1022.00
0+10 1021.03
0+11 1020.69
0+15 1020.82
0+20 1020.91

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+05, 1025.96) (0+10, 1021.03) 0.020
(0+10, 1021.03) (0+20, 1020.91) 0.013
Options
current Roughness vveighted Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.22 ft
Elevation Range 1020.69 to 1025.96 ft

Flow Area 0.92 {2
Wetted Perimeter 9.65 ft
Hydraulic Radius 0.10 ft

Bentley Systems, Inc. Haestad Methods SolBtati€GelritmwMaster V8i (SELECTseries 1) [08.11.01.03]
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100 YEAR STORM, Sub-Area 4 - Section A

Results

Top Width
Normal Depth
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

9.61
0.22
0.30
0.00449
4.46
0.31
0.53
2.54

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.22

0.30

0.03500
0.00449

ft
ft
ft
ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 4 - Section A

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03500  ft/ft
Normal Depth 0.22 ft
Discharge 412 ft¥s

Cross Section Image

1026.00
1025.50
1025.00
1024530
102400
1023.50
1023.00
1022.50

Elevation

1022.00
1021.50 R"""‘*--..
. -

1020.50

0+05 0+06 0+07 0+058 0+09 O+10 O+11 O+12 O+13 O+14 O+15 O#16 O#17 O+15 0419 0+20
Station
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100 YEAR STORM, Sub-Area 5 - Section A

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03500  ft/ft
Discharge 6.01 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+05 1025.96
0+05 1025.00
0+06 1022.00
0+10 1021.03
0+11 1020.69
0+15 1020.82
0+20 1020.91

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+05, 1025.96) (0+10, 1021.03) 0.020
(0+10, 1021.03) (0+20, 1020.91) 0.013
Options
current Roughness vveighted Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.24 1t
Elevation Range 1020.69 to 1025.96 ft

Flow Area 117 ft2
Wetted Perimeter 9.92 ft
Hydraulic Radius 0.12 ft

Bentley Systems, Inc. Haestad Methods SolBtati€GelritmwMaster V8i (SELECTseries 1) [08.11.01.03]
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100 YEAR STORM, Sub-Area 5 - Section A

Results

Top Width
Normal Depth
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

9.85
0.24
0.35
0.00417
5.14
0.41
0.65
2.63

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.24

0.35

0.03500
0.00417

ft
ft
ft
ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 5 - Section A

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03500  ft/ft
Normal Depth 0.24 ft
Discharge 6.01 ft¥/s

Cross Section Image

1026.00
1025.50
1025.00
1024530
102400
1023.50
1023.00
1022.50

Elevation

1022.00
1021.50 R"""‘*--..
. -

1020.50

0+05 0+06 0+07 0+058 0+09 O+10 O+11 O+12 O+13 O+14 O+15 O#16 O#17 O+15 0419 0+20
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100 YEAR STORM, Sub-Area 6 - Section A

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03500  ft/ft
Discharge 8.10 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+05 1025.96
0+05 1025.00
0+06 1022.00
0+10 1021.03
0+11 1020.69
0+15 1020.82
0+20 1020.91

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+05, 1025.96) (0+10, 1021.03) 0.020
(0+10, 1021.03) (0+20, 1020.91) 0.013
Options
current Roughness vveighted Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.27 ft
Elevation Range 1020.69 to 1025.96 ft

Flow Area 1.41 ft2
Wetted Perimeter 10.02 ft
Hydraulic Radius 0.14 1t

Bentley Systems, Inc. Haestad Methods SolBtati€GelritmwMaster V8i (SELECTseries 1) [08.11.01.03]
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100 YEAR STORM, Sub-Area 6 - Section A

Results

Top Width
Normal Depth
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

9.92
0.27
0.40
0.00395
5.76
0.52
0.78
2.70

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.27

0.40

0.03500
0.00395

ft
ft
ft
ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 6 - Section A

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03500  ft/ft
Normal Depth 0.27 ft
Discharge 8.10 ft¥/s

Cross Section Image

1026.00
1025.50
1025.00
1024530
102400
1023.50
1023.00
1022.50

Elevation

1022 00
g

1021 50 S
"'\-u...--“ —

1021 .00 h““u._ —
1020 50 i
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100 YEAR STORM, Sub-Area 7 - Section A

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03500  ft/ft
Discharge 11.83 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+05 1025.96
0+05 1025.00
0+06 1022.00
0+10 1021.03
0+11 1020.69
0+15 1020.82
0+20 1020.91

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+05, 1025.96) (0+10, 1021.03) 0.020
(0+10, 1021.03) (0+20, 1020.91) 0.013
Options
current Roughness vveighted Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.30 ft
Elevation Range 1020.69 to 1025.96 ft

Flow Area 1.77 2
Wetted Perimeter 1017 ft
Hydraulic Radius 017 ft

Bentley Systems, Inc. Haestad Methods SolBtati€GelritmwMaster V8i (SELECTseries 1) [08.11.01.03]
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100 YEAR STORM, Sub-Area 7 - Section A

Results

Top Width
Normal Depth
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

10.03
0.30
0.48

0.00369
6.67
0.69
0.99
2.80

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.30

0.48

0.03500
0.00369

ft
ft
ft
ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 7 - Section A

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03500  ft/ft
Normal Depth 0.30 ft
Discharge 11.83 ft¥/s

Cross Section Image

1026.00
1025.50
1025.00
1024530
102400
1023.50
1023.00
1022.50

Elevation

1022 00
1021 50 S

HH-“
1021 .00 <~ »
1020.50
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100 YEAR STORM, Sub-Area 8 - Section A

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03500  ft/ft
Discharge 14.06 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+05 1025.96
0+05 1025.00
0+06 1022.00
0+10 1021.03
0+11 1020.69
0+15 1020.82
0+20 1020.91

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+05, 1025.96) (0+10, 1021.03) 0.020
(0+10, 1021.03) (0+20, 1020.91) 0.013
Options
current Roughness vveighted Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.32 ft
Elevation Range 1020.69 to 1025.96 ft

Flow Area 1.97 ft2
Wetted Perimeter 10.25 ft
Hydraulic Radius 0.19 ft

Bentley Systems, Inc. Haestad Methods SolBtati€GelritmwMaster V8i (SELECTseries 1) [08.11.01.03]
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100 YEAR STORM, Sub-Area 8 - Section A

Results

Top Width
Normal Depth
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

10.09
0.32
0.52

0.00358
7.13
0.79
1.1
2.84

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.32

0.52

0.03500
0.00358

ft
ft
ft
ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 8 - Section A

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03500  ft/ft
Normal Depth 0.32 ft
Discharge 14.06 ft¥/s

Cross Section Image

1026.00
1025.50
1025.00
1024530
102400
1023.50
1023.00
1022.50

Elevation

1022 00
1021 50 .
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100 YEAR STORM, Sub-Area 9 - Section A

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03400  ft/ft
Discharge 1517  ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+05 1025.96
0+05 1025.00
0+06 1022.00
0+10 1021.03
0+11 1020.69
0+15 1020.82
0+20 1020.91

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+05, 1025.96) (0+10, 1021.03) 0.020
(0+10, 1021.03) (0+20, 1020.91) 0.013
Options
current Roughness vveighted Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.33 ft
Elevation Range 1020.69 to 1025.96 ft

Flow Area 2.09 ft2
Wetted Perimeter 10.29 ft
Hydraulic Radius 0.20 ft
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100 YEAR STORM, Sub-Area 9 - Section A

Results

Top Width
Normal Depth
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

10.12
0.33
0.54

0.00354
7.27
0.82
1.16
2.82

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.33

0.54

0.03400
0.00354

ft
ft
ft
ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 9 - Section A

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03400  ft/ft
Normal Depth 0.33 ft
Discharge 1517  ft¥/s

Cross Section Image

1026.00
1025.50
1025.00
1024530
102400
1023.50
1023.00
1022.50

Elevation

1022 00
1021 50 .

"'\-H —
1021 .00 T >

oy
1020.50
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100 YEAR STORM, Sub-Area 10 - Section B

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Manning Formula

Normal Depth

Station (ft)

0+00
0+06
0+09
0+10
0+11
0+15
0+18
0+19
0+20

Roughness Segment Definitions

Start Station

Options

current Roughness vveignted

Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range

Flow Area

(0+00, 1024.46)
(0+10, 1018.92)

0.03200 ft/ft
17.09 ft¥/s

Elevation (ft)

1024.46
1019.51
1019.00
1018.92
1018.81
1018.77
1019.00
1019.06
1019.06

Ending Station

(0+10, 1018.92)
(0+20, 1019.06)

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.34 ft

1018.77 to 1024.46 ft

249 ft?

Roughness Coefficient

0.020
0.013
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100 YEAR STORM, Sub-Area 10 - Section B

Results

Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
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

11.24
0.22
11.15
0.34
0.54
0.00415
6.86
0.73
1.08
2.56

Superecritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.34

0.54

0.03200
0.00415

ft
ft
ft
ft
ft
ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 10 - Section B

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Normal Depth

Discharge

Cross Section Image

Manning Formula

Normal Depth

0.03200 ft/ft
0.34 ft
17.09 ft¥/s

102450
1024 .00
1023.50
1023.00
102250
1022.00
1021.50
1021.00
102050
1020.00
1019.50
1019.00

<

Elevation

"

___,_=

0-+00

0+03 0+10 0+16

Station

0+02 0+04 0+06 0+12 0+14

0+13
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100 YEAR STORM, Sub-Area 11 - Section C

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.04400  ft/ft

Discharge 19.88 ft¥/s

Section Definitions

Station (ft) Elevation (ft)

0+03 1016.00
0+04 1015.00
0+06 1014.00
0+07 1013.00
0+09 1011.90
0+10 1012.29
0+15 1012.53
0+20 1012.58
0+20 1012.38
0+21 1012.26
0+25 1013.00
0+26 1013.28

Roughness Segment Definitions

Start Station Ending Station

(0+03, 1016.00)
(0+10, 1012.29)
(0+20, 1012.58)

Options

current Roughness vveighted Paviovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

(0+10, 1012.29)
(0+20, 1012.58)
(0+26, 1013.28)

Roughness Coefficient

0.020
0.013
0.020
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100 YEAR STORM, Sub-Area 11 - Section C

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
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

0.73
1011.90 to 1016.00 ft

3.04
15.82
0.19
15.40
0.73
0.91
0.00537
6.55
0.67
1.40
2.60

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.73

0.91

0.04400
0.00537

ft

ft2
ft

ft

ft

ft

ft
ft/ft
ft/s
ft

ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft

4/15/2014 2:09:47 PM

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



100 YEAR STORM, Sub-Area 11 - Section C

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.04400  ft/ft
Normal Depth 0.73 ft
Discharge 19.88 ft¥/s

Cross Section Image

1016.00

101550

1015.00

1014.50

1014.00

Elevation

1013.50

1013.00 A
\ o f
1012 50 \ - '\

1012.00 W/

0+04 0+06 0O+08  O#0 O+12  O+14 O#E6 OH18 0+20  O+22  0+24 0+26
Station
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100 YEAR STORM, Sub-Area 12 - Section D

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03200 ft/ft

Discharge 21.03 ft¥/s

Section Definitions

Station (ft) Elevation (ft)

0+03 1009.85
0+09 1009.52
0+10 1009.60
0+15 1009.52
0+22 1009.20
0+22 1009.62

Roughness Segment Definitions

Start Station Ending Station
(0+03, 1009.85) (0+10, 1009.60)
(0+10, 1009.60) (0+22, 1009.62)

Options

current koughness vveighted Paviovskii's Method

Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.50 ft

Elevation Range 1009.20 to 1009.85 ft

Flow Area 3.44  ft2

Wetted Perimeter 16.52 ft

Hydraulic Radius 0.21 ft

Top Width 16.26 ft

Roughness Coefficient

0.020
0.013

4/24/2014 2:21:45 PM
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100 YEAR STORM, Sub-Area 12 - Section D

Results

Normal Depth
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

0.50
0.66
0.00504
6.11
0.58
1.08
2.34

Superecritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.50

0.66

0.03200
0.00504

ft
ft
ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 12 - Section D

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03200  ft/ft
Normal Depth 0.50 ft
Discharge 21.03 ft¥/s

Cross Section Image

101010
1010.00
1009.90

1009 80 \

1009.70 H‘*\.\
1009 B0 \ /—-_______

1003.50 _-"“‘\
1009.40 x
1009.30 \

1009.20
100310

Elevation

10039.00

0+04 0+06 0+05 0+10 0+12 0+14 0+16 0+13 0+20 0+22
Station
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100 YEAR STORM, Sub-Area 13 - Section E

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03800 ft/ft
Discharge 29.94 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+06 1012.00
0+09 1006.00
0+10 1005.46
0+11 1005.47
0+15 1005.66
0+20 1005.85
0+20 1005.93

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+06, 1012.00) (0+11, 1005.47) 0.020
(0+11, 1005.47) (0+20, 1005.93) 0.013
Options
current Roughness vveighted Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.50 ft
Elevation Range 1005.46 to 1012.00 ft

Flow Area 3.39 ft2
Wetted Perimeter 11.43 ft
Hydraulic Radius 0.30 ft

Bentley Systems, Inc. Haestad Methods SolBtati€GelritmwMaster V8i (SELECTseries 1) [08.11.01.03]
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100 YEAR STORM, Sub-Area 13 - Section E

Results

Top Width
Normal Depth
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

11.09
0.50
0.80

0.00402
8.84
1.22
1.71
2.82

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.50

0.80

0.03800
0.00402

ft
ft
ft
ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 13 - Section E

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03800 ft/ft
Normal Depth 0.50 ft
Discharge 29.94 ft¥/s

Cross Section Image

1012.00
1011.50 \
1011.00
1010.50
1010.00
1009.50
1009.00
1008.50
1008.00
1007 .50
1007.00
1006.50
1006.00 i =z =
1005 50 A

0+06 0+07 0+08 0+09 O+10 O+11 O#12 O0+13 0+14 0#15 O0+16 0+17 0+18 0+19 0+20
Station

Elevation
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100 YEAR STORM, Sub-Area 14 - Section F

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Manning Formula

Normal Depth

Station (ft)

0+07
0+07
0+08
0+09
0+11
0+11
0+15
0+20
0+21

Roughness Segment Definitions

Start Station

Options

current Roughness vveignted

Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range

Flow Area

(0+07, 1007.00)
(0+11, 1003.99)

0.06300 ft/ft
30.64 ft¥/s

Elevation (ft)

1007.00
1006.00
1005.00
1004.00
1003.89
1003.99
1004.07
1004.06
1004.22

Ending Station

(0+11, 1003.99)
(0+21, 1004.22)

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.40 ft

1003.89 to 1007.00 ft

3.07 ft2

Roughness Coefficient

0.020
0.013
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100 YEAR STORM, Sub-Area 14 - Section F

Results

Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
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

12.86
0.24
12.63
0.40
0.73
0.00393
9.98
1.55
1.95
3.57

Superecritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.40

0.73

0.06300
0.00393

ft
ft
ft
ft
ft
ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 14 - Section F

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Normal Depth

Discharge

Cross Section Image

Manning Formula

Normal Depth

0.06300 ft/ft
0.40 ft
30.64 ft¥/s

1007 .20
1007 .00
1006 50
1006 60
1006 .40
1006.20
100600
1005 30
1003 60
1005 .40
100520
100300
1004 .30
1004 60
1004 .40
1004 .20
1004 .00
1003 .50

Elevation

\ -
\_ e ®

—_—

0+07 O+05 0+09 O0+10 0+11 O0+12 O+13 O0+14 O+15 OH16 O+17 0413 O0+19 0+20 O+

Station
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100 YEAR STORM, Sub-Area 15 - Section G

Project Description

Friction Method Manning Formula
Solve For Normal Depth
Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

0+03
0+06
0+06
0+10
0+10
0+15
0+20
0+21
0+23

Roughness Segment Definitions

Start Station

(0+03, 1006.00)
(0+10, 1001.40)
(0+20, 1001.72)

0.04300 ft/ft
31.92  ft¥/s

Elevation (ft)

1006.00
1002.00
1001.60
1001.27
1001.40
1001.63
1001.72
1001.46
1001.78

Ending Station

(0+10, 1001.40)
(0+20, 1001.72)
(0+23, 1001.78)

Options

current Roughness vveighted Paviovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth

0.54 ft

Elevation Range 1001.27 to 1006.00 ft

Roughness Coefficient

0.020
0.013
0.020
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100 YEAR STORM, Sub-Area 15 - Section G

Results

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
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

4.35
17.59
0.25
17.35
0.54
0.76
0.00538
7.34
0.84
1.38
2.58

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.54

0.76

0.04300
0.00538

ft2
ft

ft

ft

ft

ft
ft/ft
ft/s
ft

ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 15 - Section G

Project Descript

Friction Method

Solve For

Input Data

Channel Slope
Normal Depth

Discharge

Cross Section Image

ion

Manning Formula

Normal Depth

0.04300 ft/ft
0.54 ft
31.92  ft¥/s

100600
100550
100500
1004 .50
1004 .00
100350

Elevation

1003.00
100250
100200
1001 .50

L S ———

-'-‘-\——.___“__J_—

0+04

0+06 0+03 0+10 0+12 0+14 0+16 0+18 0+20 0+22
Station
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100 YEAR STORM, Sub-Area 16 - Section H

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03700  ft/ft
Discharge 34.06 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+03 1003.00
0+04 1002.00
0+07 1000.00
0+08 998.66
0+10 998.66
0+11 998.75
0+15 998.89
0+20 998.91
0+21 998.71
0+23 999.00
0+26 999.28

Roughness Segment Definitions

Start Station Ending Station
(0+03, 1003.00) (0+11, 998.75)
(0+11, 998.75) (0+20, 998.91)
(0+20, 998.91) (0+26, 999.28)
Options
current Roughness vveighted Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Roughness Coefficient

0.020
0.013
0.020
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100 YEAR STORM, Sub-Area 16 - Section H

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
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

0.47
998.66 to 1003.00 ft

4.65
16.96
0.27
16.72
0.47
0.70
0.00523
7.32
0.83
1.30
2.45

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.47

0.70

0.03700
0.00523

ft

ft2
ft

ft

ft

ft

ft
ft/ft
ft/s
ft

ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 16 - Section H

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03700  ft/ft
Normal Depth 047 ft
Discharge 34.06 ft¥/s

Cross Section Image

1003.00

1002.50

1002.00

1001 .50

1001 .00

Elevation

1000.50

1000.00

999.530 \
sl

999.00 \_ N

99530

—

0+04 0+06  0+05 o0 o2 0+14 O+E  O+18 0+20 0+22 0+24  0+26
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100 YEAR STORM, Sub-Area 17 - Section |

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02700  ft/ft
Discharge 34.75 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+02 1000.00
0+03 999.00
0+03 998.00
0+09 996.64
0+10 996.92
0+15 997.04
0+20 996.91
0+21 996.68
0+23 996.31
0+25 997.00
0+26 997.00

Roughness Segment Definitions

Start Station Ending Station
(0+02, 1000.00) (0+10, 996.92)
(0+10, 996.92) (0+20, 996.91)
(0+20, 996.91) (0+26, 997.00)
Options
current Roughness vveighted Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Roughness Coefficient

0.020
0.013
0.020

Bentley Systems, Inc. Haestad Methods SolBtati€GelritmwMaster V8i (SELECTseries 1) [08.11.01.03]
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100 YEAR STORM, Sub-Area 17 - Section |

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
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

0.84
996.31 to 1000.00 ft

5.49
19.22
0.29
18.77
0.84
1.02
0.00549
6.34
0.62
1.46
2.07

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.84

1.02

0.02700
0.00549

ft

ft2
ft

ft

ft

ft

ft
ft/ft
ft/s
ft

ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 17 - Section |

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02700  ft/ft
Normal Depth 0.84 ft
Discharge 34.75 ft¥/s

Cross Section Image

1000.00
999.50
93300

993.50

993,00 \
997 50 \\
e

997 00 ‘\ P —
596 50 g

0+02  0O+04 0O+06 0O+03  O+10  0O+12 O+14 0+16 0+18 0+20  0+22 0+24
Station

Elevation
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100 YEAR STORM, Sub-Area 18 - Section J

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.05300 ft/ft
Discharge 36.47 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+01 1000.00
0+02 999.00
0+06 996.00
0+07 994.95
0+08 995.11
0+08 995.21
0+15 995.33
0+22 995.19
0+23 994.90
0+25 994.97

Roughness Segment Definitions

Start Station Ending Station
(0+01, 1000.00) (0+08, 995.21)
(0+08, 995.21) (0+22, 995.19)
(0+22, 995.19) (0+25, 994.97)
Options
current Roughness vveighted Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.54 1t

Roughness Coefficient

0.020
0.013
0.020
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100 YEAR STORM, Sub-Area 18 - Section J

Results

Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
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

994.90 to 1000.00 ft

4.41
19.55
0.23
18.82
0.54
0.79
0.00466
8.28
1.06
1.60
3.02

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.54

0.79

0.05300
0.00466

ft2
ft

ft

ft

ft

ft
ft/ft
ft/s
ft

ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 18 - Section J

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.05300 ft/ft
Normal Depth 0.54 ft
Discharge 36.47 ft¥/s

Cross Section Image

1000.00
9399.50
999,00
99550
998 .00
997 .50

Elevation

997 .00
99650
996 .00
935.530 o

99500 \\-f"" N e

0+02  0O+04  0+06 O+058 0O+10  O#12  0+14 O+16  O+18 0+20  0+22  O+24
Station
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100 YEAR STORM, Sub-Area 19 - Section K

Project Description

Friction Method Manning Formula
Solve For Normal Depth
Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

0+02
0+06
0+07
0+09
0+10
0+17
0+20
0+20
0+21

Roughness Segment Definitions

Start Station

(0+02, 995.00)
(0+10, 987.85)
(0+20, 988.23)

0.03500  ft/ft
37.52 ft¥s

Elevation (ft)

995.00
990.00
989.00
988.00
987.85
988.00
988.08
988.23
988.31

Ending Station

(0+10, 987.85)
(0+20, 988.23)
(0+21, 988.31)

Options

current Roughness vveighted Paviovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth

0.47 ft

Elevation Range 987.85 to 995.00 ft

Roughness Coefficient

0.020
0.013
0.020

Bentley Systems, Inc. Haestad Methods SolBtati€GelritmwMaster V8i (SELECTseries 1) [08.11.01.03]
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100 YEAR STORM, Sub-Area 19 - Section K

Results

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
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

4.09
12.67
0.32
12.51
0.47
0.80
0.00366
9.17
1.31
1.78
2.83

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.47

0.80

0.03500
0.00366

ft2
ft

ft

ft

ft

ft
ft/ft
ft/s
ft

ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 19 - Section K

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03500  ft/ft
Normal Depth 047 ft
Discharge 37.52  ft¥s

Cross Section Image

995 00
994 50
954 00
993 50
993 00
992 50
992 00
991 50
991 00
990 50
990,00
589 50
589,00 \\\\\\

S 50 —
S 00 e d

0+04 0+06 0+03 0+10 0+12 0+14 0+16 0+15 0+20
Station

Elevation
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100 YEAR STORM, Sub-Area 20 - Section L

Project Description

Friction Method Manning Formula
Solve For Normal Depth
Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

0+01
0+03
0+06
0+07
0+10
0+11
0+15
0+19
0+19
0+19
0+20

Roughness Segment Definitions

0.06100
37.64

Elevation (ft)

Start Station Ending Station

(0+01, 992.00)
(0+11, 983.66)

Options

current Roughness vveighted Paviovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth

ft/ft
ft®/s

992.00
990.00
985.00
984.00
983.29
983.66
983.76
983.74
984.00
984.21
984.00

(0+11, 983.66)
(0+20, 984.00)

0.71

Roughness Coefficient

0.020
0.013

Bentley Systems, Inc. Haestad Methods SolBtati€GelritmwMaster V8i (SELECTseries 1) [08.11.01.03]
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100 YEAR STORM, Sub-Area 20 - Section L

Results

Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
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

983.29 to 992.00 ft

3.65
12.59
0.29
12.27
0.71
1.07
0.00454
10.30
1.65
2.36
3.33

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.71

1.07

0.06100
0.00454

ft2
ft

ft

ft

ft

ft
ft/ft
ft/s
ft

ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 20 - Section L

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Normal Depth

Discharge

Cross Section Image

Manning Formula

Normal Depth

0.06100 ft/ft
0.71 ft
37.64 ft¥s

992.00
931 .50
931.00
290.50
930.00
9359.50
938.00
955.50
935.00
937 .50
957.00
936.50
936.00
955.50
935.00
934.50
954.00
933.50

Elevation

'-=-..__________J s |

0+0z

0+04 0+06 0+08 0+10 0+12 0+14 0+16 0+13
Station
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100 YEAR STORM, Sub-Area 21 - Section M

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

Manning Formula

Normal Depth

0.03300
37.76

Elevation (ft)

0+06
0+07
0+08
0+09
0+10
0+10
0+15
0+20
0+20
0+21
0+23

Ending Station

(0+086, 985.00)
(0+10, 977.81)

Options

current Roughness Vveighted
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

ft/ft
ft®/s

985.00
980.00
978.00
977.78
977.74
977.81
978.01
977.95
977.96
977.98
978.16

(0+10, 977.81)
(0+23, 978.16)

0.52

ft

Roughness Coefficient

0.020
0.013

Bentley Systems, Inc. Haestad Methods SolBtati€GelritmwMaster V8i (SELECTseries 1) [08.11.01.03]
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100 YEAR STORM, Sub-Area 21 - Section M

Results

Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
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

977.74 to 985.00 ft

4.39
14.60
0.30
14.29
0.52
0.81
0.00367
8.60
1.15
1.67
2.73

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.52

0.81

0.03300
0.00367

ft2
ft

ft

ft

ft

ft
ft/ft
ft/s
ft

ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 21 - Section M

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03300  ft/ft
Normal Depth 0.52 ft
Discharge 37.76  ft¥/s

Cross Section Image

585.00
584 .50
584.00
583,50
583.00
5982 50
582,00
581 .50
58100
580,50
580.00
5979.50
579.00
97550 —

57500 M

a7 .a0
0-+06 0+03 0+10 0+12 0+14 0+16 0+13 0+20 0+22

Station

Elevation
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100 YEAR STORM, Sub-Area 22 - Section N

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03600  ft/ft
Discharge 38.05 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+05 977.51
0+07 975.00
0+08 974.00
0+09 972.56
0+09 972.99
0+15 973.30
0+20 973.31
0+20 973.13
0+21 972.91
0+22 973.17

Roughness Segment Definitions

Start Station Ending Station
(0+05, 977.51) (0+09, 972.99)
(0+09, 972.99) (0+20, 973.31)
(0+20, 973.31) (0+22, 973.17)
Options
current Roughness vveighted Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.95 ft

Roughness Coefficient

0.020
0.013
0.020

Bentley Systems, Inc. Haestad Methods SolBtati€GelritmwMaster V8i (SELECTseries 1) [08.11.01.03]
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100 YEAR STORM, Sub-Area 22 - Section N

Results

Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
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

972.56 to 977.51 ft
4.51
14.42
0.31
13.33
0.95
1.24
0.00465
8.44
1.11
2.06
2.56

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.95

1.24

0.03600
0.00465

ft2
ft

ft

ft

ft

ft
ft/ft
ft/s
ft

ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 22 - Section N

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03600  ft/ft
Normal Depth 0.95 ft
Discharge 38.05 ft¥/s

Cross Section Image

7750
q77.00
976.50
ayg.00
a75.50
975.00

Elevation

g74.50
974.00

97350

a73.00 /0————

7250

0+06 0+08 0+10 0+12 0+14 0+16 0+13 0+20
Station
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100 YEAR STORM, Sub-Area 23 - Section O

Project Description

Friction Method Manning Formula
Solve For Normal Depth
Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

0+04
0+08
0+09
0+10
0+15
0+20
0+20
0+22
0+28

Roughness Segment Definitions

Start Station

(0+04, 973.78)
(0+10, 969.00)
(0+20, 969.20)

0.03700 ft/ft
38.56 ft¥/s

Elevation (ft)

973.78
970.00
968.84
969.00
969.27
969.20
969.03
969.09
969.48

Ending Station

(0+10, 969.00)
(0+20, 969.20)
(0+28, 969.48)

Options

current Roughness vveighted Paviovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth

0.64 ft

Elevation Range 968.84 to 973.78 ft

Roughness Coefficient

0.020
0.013
0.020

Bentley Systems, Inc. Haestad Methods SolBtati€GelritmwMaster V8i (SELECTseries 1) [08.11.01.03]
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100 YEAR STORM, Sub-Area 23 - Section O

Results

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
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

5.33
19.38
0.28
19.02
0.64
0.86
0.00539
7.23
0.81
1.45
2.4

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.64

0.86

0.03700
0.00539

ft2
ft

ft

ft

ft

ft
ft/ft
ft/s
ft

ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 23 - Section O

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03700  ft/ft
Normal Depth 0.64 ft
Discharge 38.56 ft¥/s

Cross Section Image

a74.00
97350
ay3.00
97250
972.00
971.50

Elevation

971.00
97050
ay0.a0

969.50 % — —————b

0+06 O+053 O0O+10  0O#12  O+d4 O+16 O+E 04200 0+22 O+24 0+26  0+28
Station
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100 YEAR STORM, Sub-Area 24 - Section P

Project Description

Friction Method Manning Formula
Solve For Normal Depth
Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

0+06
0+08
0+10
0+10
0+15
0+19
0+20
0+20
0+21
0+23
0+27

Roughness Segment Definitions

Start Station

(0+086, 970.00)
(0+10, 965.32)
(0+20, 965.41)

0.04400 ft/ft
38.99 ft¥/s

Elevation (ft)

970.00
966.00
965.10
965.32
965.53
965.72
965.93
965.41
965.16
965.44
965.47

Ending Station

(0+10, 965.32)
(0+20, 965.41)
(0+27, 965.47)

Options

current Roughness vveighted Paviovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Roughness Coefficient

0.020
0.013
0.020

Bentley Systems, Inc. Haestad Methods SolBtati€GelritmwMaster V8i (SELECTseries 1) [08.11.01.03]
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100 YEAR STORM, Sub-Area 24 - Section P

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
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

0.64
965.10 to 970.00 ft

4.96
18.36
0.27
17.64
0.64
0.90
0.00542
7.86
0.96
1.60
2.61

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.64

0.90

0.04400
0.00542

ft

ft2
ft

ft

ft

ft

ft
ft/ft
ft/s
ft

ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 24 - Section P

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.04400  ft/ft
Normal Depth 0.64 ft
Discharge 38.99 ft¥/s

Cross Section Image

gy0.a0
965.50
965.00
965.50
A65.00
967 .50

Elevation

967.00
966.50

965.00 — " —

\ —
965 50 \ J— \o\________.-_.._._.
965,00

0+03 0+10 0+12 0+14 0+16 0+18 0+20 0+22 0+24 0+26
Station
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100 YEAR STORM, Sub-Area 25 - Section Q

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Manning Formula

Normal Depth

0.04700 ft/ft
39.44  ft¥/s

Elevation (ft)

0+05 962.00
0+08 960.52
0+10 960.44
0+10 960.62
0+15 960.89
0+19 960.86
0+20 961.37
0+20 960.80

Start Station Ending Station
(0+05, 962.00) (0+10, 960.62)
(0+10, 960.62) (0+20, 960.80)

Options

current Roughness Vveighted
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area

Wetted Perimeter

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.65 ft

960.44 to 962.00 ft
4.04 {2
13.25 ft

Roughness Coefficient

0.020
0.013

Bentley Systems, Inc. Haestad Methods SolBtati€GelritmwMaster V8i (SELECTseries 1) [08.11.01.03]
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100 YEAR STORM, Sub-Area 25 - Section Q

Results

Hydraulic Radius
Top Width
Normal Depth
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

0.31
12.49
0.65
1.01
0.00436
9.75
1.48
2.13
3.02

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.65

1.01

0.04700
0.00436

ft
ft
ft
ft
ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 25 - Section Q

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Normal Depth

Discharge

Cross Section Image

Manning Formula

Normal Depth

0.04700 ft/ft
0.65 ft
39.44  ft¥/s

96220
962.00
961 .50
961 .60
961 .40
961 .20

Elevation

961.00
960.50
960.60
960.40

g60.20

e/

0+06 O0+07 0+08 0O+03 O+10 0+11 O+12 0+13 0O+14 O+15 0416 O+17 O+18 0+19 O+20

Station
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100 YEAR STORM, Sub-Area 26 - Section R

Project Description

Friction Method

Solve For Normal Depth
Input Data
Channel Slope 0.04300  ft/ft
Discharge 40.13 ft¥/s
Section Definitions
Station (ft) Elevation (ft)
0+05 954.85
0+07 953.08
0+09 951.55
0+10 951.49
0+10 951.60
0+15 951.76
0+20 951.70
0+21 951.46
0+22 951.45
0+23 951.81
Roughness Segment Definitions
Start Station Ending Station Roughness Coefficient
(0+05, 954.85) (0+10, 951.60)
(0+10, 951.60) (0+20, 951.70)
(0+20, 951.70) (0+23, 951.81)
Options
current koughness vveighted Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.52 ft

Manning Formula

0.020
0.013
0.020
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100 YEAR STORM, Sub-Area 26 - Section R

Results

Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
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

951.45 to 954.85 ft

4.55
15.08
0.30
14.62
0.52
0.83
0.00458
8.83
1.21
1.73
2.79

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.52

0.83

0.04300
0.00458

ft2
ft

ft

ft

ft

ft
ft/ft
ft/s
ft

ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 26 - Section R

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.04300  ft/ft
Normal Depth 0.52 ft
Discharge 40.13 ft¥/s

Cross Section Image

955.00

954 .50

954.00

953.50

Elevation

953.00
95250

952.00 =

951 50 \“‘-’_ .\__/

0+06 0+03 0+10 0+12 0+14 0+16 0+13 0+20 0+22
Station
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100 YEAR STORM, Sub-Area 27 - Section S

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.05800  ft/ft
Discharge 40.94 ft3/s

Section Definitions

Station (ft) Elevation (ft)
0+05 951.00
0+06 950.00
0+08 949.00
0+09 948.76
0+09 948.89
0+15 949.21
0+21 949.17
0+21 949.01
0+22 949.05
0+23 949.46

Roughness Segment Definitions

Start Station Ending Station
(0+05, 951.00) (0+09, 948.89)
(0+09, 948.89) (0+21, 949.17)
(0+21, 949.17) (0+23, 949.46)
Options
current Roughness vveighted Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.60 ft

Roughness Coefficient

0.020
0.013
0.020

Bentley Systems, Inc. Haestad Methods SolBtati€GelritmwMaster V8i (SELECTseries 1) [08.11.01.03]
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100 YEAR STORM, Sub-Area 27 - Section S

Results

Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
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

948.76 to 951.00 ft

4.23
15.97
0.26
15.66
0.60
0.93
0.00429
9.67
1.45
2.06
3.28

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.60

0.93

0.05800
0.00429

ft2
ft

ft

ft

ft

ft
ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 27 - Section S

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.05800  ft/ft
Normal Depth 0.60 ft
Discharge 40.94 ft¥/s

Cross Section Image

931 .20
2953100
3:30.80
930.60
950.40
5020
3:30.00
945.50

949 60
a49.40 \ = »

34920 - ’\'_/
549 00 —
043 &0 f/

245 .60

Elevation

0+06 0+03 0+10 0+12 0+14 0+16 0+13 0+20 0+22
Station
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100 YEAR STORM, Sub-Area 28 - Section T

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03600  ft/ft
Discharge 41.53 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+05 946.45
0+07 945.00
0+09 943.56
0+09 942.63
0+10 942.74
0+10 942.91
0+15 943.01
0+21 942.76
0+21 942.69
0+26 942.78

Roughness Segment Definitions

Start Station Ending Station
(0+05, 946.45) (0+10, 942.91)
(0+10, 942.91) (0+21, 942.76)
(0+21, 942.76) (0+26, 942.78)
Options
current Roughness vveighted Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.53 ft

Roughness Coefficient

0.020
0.013
0.020

Bentley Systems, Inc. Haestad Methods SolBtati€GelritmwMaster V8i (SELECTseries 1) [08.11.01.03]
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100 YEAR STORM, Sub-Area 28 - Section T

Results

Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
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

942.63 to 946.45 ft

5.34
17.77
0.30
17.02
0.53
0.79
0.00506
7.78
0.94
1.48
2.45

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.53

0.79

0.03600
0.00506

ft2
ft

ft

ft

ft

ft
ft/ft
ft/s
ft

ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 28 - Section T

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03600  ft/ft
Normal Depth 0.53 ft
Discharge 41.53 ft¥/s

Cross Section Image

945.50

345.00

94550

94:5.00

944 .50

Elevation

944 .00

24350

94:3.00 —

94250

0+06 0+03 0+10 0+12 0+14 0+16 0+15 0+20 0+22 0+24 O+26
Station
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100 YEAR STORM, Sub-Area 29 - Section U

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Manning Formula

Normal Depth

Station (ft)

0+03
0+08
0+09
0+10
0+15
0+22
0+22
0+24

Roughness Segment Definitions

Start Station

Options

current Roughness vveignted

Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range

Flow Area

(0+03, 937.77)
(0+10, 934.15)
(0+22, 933.76)

0.04500 ft/ft
43.25 ft¥s

Elevation (ft)

937.77
935.00
934.17
934.15
934.18
933.76
933.69
934.35

Ending Station

(0+10, 934.15)
(0+22, 933.76)
(0+24, 934.35)

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.66 ft

933.69 to 937.77 ft

4.52 {2

Roughness Coefficient

0.020
0.013
0.020
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100 YEAR STORM, Sub-Area 29 - Section U

Results

Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
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

15.15
0.30
14.92
0.66
1.00
0.00392
9.56
1.42
2.08
3.06

Superecritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.66

1.00

0.04500
0.00392

ft
ft
ft
ft
ft
ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 29 - Section U

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.04500  ft/ft
Normal Depth 0.66 ft
Discharge 43.25 ft¥/s

Cross Section Image

935.00

93750

937.00

936.50

936.00

Elevation

93550
535.00
534 .50 —

B
H ———
934.00 ‘-———-.-—-—___ﬂ,/

933.50

0+04 0+06 0+05 0+10 0+12 0+14 0+16 0+15 0+20 0+22
Station
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100 YEAR STORM, Sub-Area 30 - Section V

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Manning Formula

Normal Depth

Station (ft)

0+02
0+05
0+07
0+08
0+15
0+21
0+22
0+25

Roughness Segment Definitions

Start Station

Options

current Roughness vveignted

Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range

Flow Area

(0+02, 921.25)
(0+08, 918.91)
(0+21, 919.41)

0.04300 ft/ft
47.24 ft3/s

Elevation (ft)

921.25
920.00
918.84
918.91
919.53
919.41
919.38
919.63

Ending Station

(0+08, 918.91)
(0+21, 919.41)
(0+25, 919.63)

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.78 ft

918.84 to 921.25 ft

5.57 ft2

Roughness Coefficient

0.020
0.013
0.020

4/15/2014 2:25:25 PM
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100 YEAR STORM, Sub-Area 30 - Section V

Results

Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
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

19.62
0.28
19.40
0.78
1.07
0.00452
8.48
1.12
1.90
2.79

Superecritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.78

1.07

0.04300
0.00452

ft
ft
ft
ft
ft
ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 30 - Section V

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.04300  ft/ft
Normal Depth 0.78 ft
Discharge 47.24 ft3/s

Cross Section Image

921.40
921 .20
921.00
920.80
92060
920.40
92020
920.00
918.80

1960 \ ~ —*

919,40 o S

919.20 f-""f
919.00 P
918.80

1560
0+02  O+04  0+06 0+03  O+10 O+12  0O+14 O+16  O+18  O0+20  O+22 0+24

Station

Elevation
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100 YEAR STORM, Sub-Area 31 - Section W

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

(0+03, 908.24)
(0+10, 906.60)

Options

current Roughness Vveighted
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth

Manning Formula

Normal Depth

0.03800
48.78

Elevation (ft)

0+03
0+06
0+09
0+10
0+15

Ending Station

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.74
906.31 to 908.24 ft
4.74
10.54
0.45
9.98
0.74

ft/ft
ft®/s

908.24
906.31
906.35
906.60
906.74

(0+10, 906.60)
(0+15, 906.74)

ft

ft2
ft
ft
ft
ft

Roughness Coefficient

0.020
0.013

Bentley Systems, Inc. Haestad Methods SolBtati€GelritmwMaster V8i (SELECTseries 1) [08.11.01.03]
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100 YEAR STORM, Sub-Area 31 - Section W

Results

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

1.17
0.00477
10.28
1.64
2.38
2.63

Superecritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.74

1.17

0.03800
0.00477

ft
ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 31 - Section W

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03800 ft/ft
Normal Depth 0.74 1t
Discharge 48.78 ft¥/s

Cross Section Image

905.40
q05.20
305.00
a0y .50
07 60
07 .40

907 20 \

_—
907 .00 \
906 50
906 50 f
906 40

306 .20

Elevation

0+03  0O+04 O+05  0O+06  O+07 O+08 0O+09 O+10  O#11 0+12 0413 0+14  0O+15
Station
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100 YEAR STORM, Sub-Area 32 - Section X

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Manning Formula

Normal Depth

0.02000  ft/ft
50.78 ft¥/s

Elevation (ft)

0+03 906.00
0+05 905.00
0+05 904.57
0+07 904.00
0+10 903.14
0+15 903.17
0+20 903.07
0+20 903.55
0+21 903.02

Start Station Ending Station
(0+03, 906.00) (0+10, 903.14)
(0+10, 903.14) (0+21, 903.02)

Options

current Roughness Vveighted
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range

Flow Area

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.62 ft
903.02 to 906.00 ft
597 ft2

Roughness Coefficient

0.020
0.013

Bentley Systems, Inc. Haestad Methods SolBtati€GelritmwMaster V8i (SELECTseries 1) [08.11.01.03]
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100 YEAR STORM, Sub-Area 32 - Section X

Results

Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
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

14.13
0.42
12.99
0.62
0.94
0.00358
8.50
1.12
1.74
2.21

Superecritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.62

0.94

0.02000
0.00358

ft
ft
ft
ft
ft
ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 32 - Section X

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02000  ft/ft
Normal Depth 0.62 ft
Discharge 50.78 ft¥/s

Cross Section Image

906 .20
306.00
a05.80
a05 .60
905.40
905.20
30:5.00
a04 .50
304 50
904 .40
904 .20

904,00 \
903 .50

_
903 60 \
903 .40
903 .20 e

a05.00
q02.50

Elevation

0+04 0+06 0+03 0+10 0+12 0+14 0+16 0+15 0+20
Station
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100 YEAR STORM, Sub-Area 33 - Section Y

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02100  ft/ft
Discharge 52.27 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+02 902.00
0+05 901.24
0+11 901.09
0+15 901.21
0+22 901.12
0+22 901.70
0+23 901.42

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+02, 902.00) (0+11, 901.09) 0.020
(0+11, 901.09) (0+23, 901.42) 0.013
Options
current Roughness vveighted Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.49 ft
Elevation Range 901.09 to 902.00 ft

Flow Area 7.31 ft2
Wetted Perimeter 19.02 ft
Hydraulic Radius 0.38 ft

Bentley Systems, Inc. Haestad Methods SolBtati€GelritmwMaster V8i (SELECTseries 1) [08.11.01.03]
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100 YEAR STORM, Sub-Area 33 - Section Y

Results

Top Width
Normal Depth
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

18.50
0.49
0.73

0.00463
7.15
0.80
1.28
2.01

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.49

0.73

0.02100
0.00463

ft
ft
ft
ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 33 - Section Y

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02100  ft/ft
Normal Depth 049 ft
Discharge 52.27 ft¥/s

Cross Section Image

802,20
80210
802 00
01 80
a01 &0
01 70
901 50 =
a01 50
01 40
a01 50
901 20 "‘"--—..________- _______---—-"‘”"____"————
901 .10 m——g

801 .00
800,90

Elevation

0+04 0+06 0+03 0+10 0+12 0+14 0+16 0+15 0+20 0+22
Station
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100 YEAR STORM, Sub-Area 34 - Section Z

Project Description

Friction Method

Manning Formula

Solve For Normal Depth
Input Data
Channel Slope 0.00900 ft/ft
Discharge 53.14 ft3/s
Section Definitions
Station (ft) Elevation (ft)
0+03 896.18
0+06 896.00
0+09 895.75
0+15 895.84
0+25 895.94
0+29 896.63
Roughness Segment Definitions
Start Station Ending Station
(0+03, 896.18) (0+09, 895.75)
(0+09, 895.75) (0+25, 895.94)
(0+25, 895.94) (0+29, 896.63)
Options
current koughness vveighted Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method
Results
Normal Depth 0.59 ft
Elevation Range 895.75 to 896.63 ft
Flow Area 10.36 ft2
Wetted Perimeter 2417 ft
Hydraulic Radius 0.43 ft

Roughness Coefficient

0.020
0.013
0.020
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100 YEAR STORM, Sub-Area 34 - Section Z

Results

Top Width
Normal Depth
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

23.96
0.59
0.69

0.00449
5.13
0.41
1.00
1.37

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.59

0.69

0.00900
0.00449

ft
ft
ft
ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Sub-Area 34 - Section Z

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00900  ft/ft
Normal Depth 0.59 ft
Discharge 53.14 ft¥/s

Cross Section Image

g00.a0 IQ
§98.50
§35.00
g95.50

g95.00

Elevation

g97.50

£97 00
§95.50 - ,x"‘"
BOEON| e ./

-..____‘:'_

0+04 0O+06 0+03 O+10 0O#12  0O+14 O#E6 O+18 0+20  0+22  O+24  0+26  0+28
Station
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100 YEAR STORM, Section AA

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

(0+01, 978.00)
(0+09, 975.98)

Options

current Roughness Vveighted
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth

Elevation Range

Manning Formula

Normal Depth

0.03600 ft/ft
37.76  ft¥/s

Elevation (ft)

0+01 978.00
0+03 977.00
0+07 976.09
0+09 976.00
0+09 975.98
0+11 976.00
0+15 976.08
0+18 976.00
0+20 975.88
0+20 976.36

Ending Station

(0+09, 975.98)
(0+20, 976.36)

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.46 ft
975.88 to 978.00 ft

Roughness Coefficient

0.020
0.013
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100 YEAR STORM, Section AA

Results

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
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

4.42
14.73
0.30
14.49
0.46
0.76
0.00405
8.54
1.13
1.60
2.73

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.46

0.76

0.03600
0.00405

ft2
ft

ft

ft

ft

ft
ft/ft
ft/s
ft

ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Section AA

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03600  ft/ft
Normal Depth 0.46 ft
Discharge 37.76  ft¥/s

Cross Section Image

q75.20
ayg8.00
q77 .80
R
77 .40
7720
g977.00
a76.80
a7E.60

576 .40 X i

976.20 \
a76.00 e —— T———

ay5.80

Elevation
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100 YEAR STORM, Section BB

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0.03600 ft/ft
37.76  ft¥/s

Elevation (ft)

0+08 977.00
0+08 976.00
0+09 975.00
0+09 974.00
0+10 973.84
0+10 974.08
0+15 974.35
0+20 974.44
0+21 974.21
0+23 974.45
0+26 974.63

Roughness Segment Definitions

Start Station Ending Station
(0+08, 977.00) (0+10, 974.08)
(0+10, 974.08) (0+20, 974.44)
(0+20, 974.44) (0+26, 974.63)
Options
current Roughness vveighted Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Roughness Coefficient

0.020
0.013
0.020
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100 YEAR STORM, Section BB

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
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

0.79
973.84 to 977.00 ft

5.07
17.81
0.28
1717
0.79
1.02
0.00523
7.45
0.86
1.65
242

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.79

1.02

0.03600
0.00523

ft

ft2
ft

ft

ft

ft

ft
ft/ft
ft/s
ft

ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Section BB

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03600  ft/ft
Normal Depth 0.79 ft
Discharge 37.76  ft¥/s

Cross Section Image

7720
a77.00
ayE.50
a7E.60
976.40
ayg.20
976.00
975.80
7360
975.40
97520
a75.00

974 80
974 50 _— —

i
97440 —
974 20 L'r______-—— s

Elevation

g74.00
973.80
7360
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100 YEAR STORM, Section CC

Project Description

Friction Method Manning Formula
Solve For Normal Depth
Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

0.04700 ft/ft
39.44  ft¥/s

Elevation (ft)

0+05 964.50
0+08 959.62
0+10 958.34
0+11 958.24
0+11 958.42
0+15 958.54
0+20 958.41
0+20 958.23
Roughness Segment Definitions
Start Station Ending Station

(0+05, 964.50)
(0+11, 958.42)
(0+20, 958.41)

Options

current Roughness vveighted Paviovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth
Elevation Range 958.23 to 964.50 ft

Flow Area

(0+11, 958.42)
(0+20, 958.41)
(0+20, 958.23)

0.58 ft

3.92 ft2

Roughness Coefficient

0.020
0.013
0.020
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100 YEAR STORM, Section CC

Results

Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
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

11.93
0.33
11.13
0.58
0.96
0.00436
10.07
1.58
2.15
2.99

Superecritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.58

0.96

0.04700
0.00436

ft
ft
ft
ft
ft
ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Section CC

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.04700  ft/ft
Normal Depth 0.58 ft
Discharge 39.44  ft¥/s

Cross Section Image

964 .50
964.00
963.50
963.00
962.50
962.00
961 .50
961.00
960.50
g60.00

938.50

959,00 Y —

8953 50 ‘\\____,‘ e

255.00

Elevation
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100 YEAR STORM, Section DD

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.04700  ft/ft
Discharge 39.44  ft¥/s

Section Definitions

Station (ft) Elevation (ft)

0+03
0+07
0+09
0+10
0+15
0+20
0+21
0+23

Roughness Segment Definitions

962.83
957.90
957.22
957.30
957.41
957.24
957.05
957.40

Start Station Ending Station

(0+03, 962.83)
(0+10, 957.30)
(0+20, 957.24)

Options

current Roughness vveighted Paviovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth
Elevation Range 957.05 to 962.83 ft

Flow Area

(0+10, 957.30)
(0+20, 957.24)
(0+23, 957.40)

0.56 ft

4.48 {t2

Roughness Coefficient

0.020
0.013
0.020
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100 YEAR STORM, Section DD

Results

Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
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

15.65
0.29
15.33
0.56
0.86
0.00468
8.81
1.21
1.76
2.87

Superecritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.56

0.86

0.04700
0.00468

ft
ft
ft
ft
ft
ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Section DD

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.04700  ft/ft
Normal Depth 0.56 ft
Discharge 39.44  ft¥/s

Cross Section Image

96:3.00
96250
962.00
961 .50
961.00
960.50
960.00
958.50
9:38.00
955.50
935.00

957 50 o 0

937.00

Elevation
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100 YEAR STORM, Section EE

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

(0+04, 959.26)
(0+10, 954.52)

Options

current Roughness Vveighted
Method

Open Channel Weighting Method
Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter

Hydraulic Radius

Manning Formula

Normal Depth

0.04700
39.44

Elevation (ft)

0+04
0+09
0+09
0+10
0+15
0+20
0+21

Ending Station

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.60
954.28 to 959.26 ft
3.89
13.28
0.29

ft/ft
ft®/s

959.26
954.33
954.28
954.52
954.64
954.53
954.86

(0+10, 954.52)
(0+21, 954.86)

ft

ft2
ft
ft

Roughness Coefficient

0.020
0.013
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100 YEAR STORM, Section EE

Results

Top Width
Normal Depth
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

12.91
0.60
0.96

0.00360

10.13
1.60
2.20
3.25

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.60

0.96

0.04700
0.00360

ft
ft
ft
ft/ft
ft/s
ft
ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
ft/ft
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100 YEAR STORM, Section EE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.04700  ft/ft
Normal Depth 0.60 ft
Discharge 39.44  ft¥/s

Cross Section Image

938.50
2558.00
955.50
955.00
93750
937.00

Elevation

936.50
256.00
95550

855.00 — —
854 50 \__/

0+04 0+06 0+03 0+10 0+12 0+14 0+16 0+15 0+20
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