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ENGINEER: Tara Mugane DATE:

P6 P24 P6 / P24 a* n*

1 1.02 1.82 56.0% 7.59 0.65

2 1.30 2.33 55.8% 9.67 0.65

10 1.99 3.60 55.3% 14.81 0.65

50 2.81 5.08 55.3% 20.91 0.65

Note: Initial and Travel Times are calculated based on Fig 3-3 and 3-4 of the County Hydrology Manual, *StormCad Software Variables 100 3.19 5.78 55.2% 23.73 0.65

Tc, MINIMUM = 5 minutes

DRAINAGE UPSTREAM DOWNSTREAM AREA AREA IMPERVIOUS LENGTH OF ƩTc       I  (per att. chart)

AREA NO. NODE NODE (SF) (AC.) AREA (SF) FLOW (FT.) C ƩCA Li Ti Lt Tt (min) 1 2 10 50 100 1 2 10 50 100

SYSTEM EX-
1

105 104 11552 0.27 9704 150 100.5% 84.00% 0.81 0.22 60 0.9 5.0 2.69 3.43 5.24 7.40 8.40 0.58 0.74 1.13 1.59 1.81
104 103 934838 21.46 546880 1509 0.7% 58.50% 0.65 14.16 12.2 1.51 1.93 2.95 4.16 4.73 21.41 27.29 41.78 58.99 66.97
103 102 428380 9.83 278447 557 0.7% 65.00% 0.69 20.95 13.3 1.43 1.82 2.79 3.94 4.47 29.96 38.18 58.44 82.53 93.69
102 101A 422215 9.69 282884 560 0.3% 67.00% 0.70 27.74 18.7 1.15 1.46 2.24 3.16 3.59 31.83 40.57 62.10 87.70 99.55

101A 100 442302 10.15 327303 641 10.0% 74.00% 0.74 35.25 28.0 0.88 1.13 1.73 2.44 2.77 31.18 39.74 60.84 85.90 97.52

Total Area 51.41 Avg C 0.69 ƩTc 28.0 Q100 97.52

SYSTEM EX-
2

201 200 113743 2.61 0 478 1.0% 0.00% 0.30 0.78 70 12.5 408 4.5 17.0 1.22 1.56 2.38 3.36 3.82 0.96 1.22 1.87 2.63 2.99

Total Area 2.61 Avg C 0.30 ƩTc 17.0 Q100 2.99

SYSTEM 1

105 104 11552 0.27 9704 150 100.5% 84.00% 0.81 0.22 60 0.9 5.0 2.69 3.43 5.24 7.40 8.40 0.58 0.74 1.13 1.59 1.81
104 103 934838 21.46 546880 1509 0.7% 58.50% 0.65 14.16 12.2 1.51 1.93 2.95 4.16 4.73 21.41 27.29 41.78 58.99 66.97
103 102 428380 9.83 278447 557 0.7% 65.00% 0.69 20.95 13.3 1.43 1.82 2.79 3.94 4.47 29.96 38.18 58.44 82.53 93.69
102 101A 422215 9.69 282884 560 0.3% 67.00% 0.70 27.74 18.7 1.15 1.46 2.24 3.16 3.59 31.83 40.57 62.10 87.70 99.55

101A 100 487255 11.19 341079 641 0.2% 70.00% 0.74 36.01 25.3 0.94 1.20 1.84 2.60 2.95 34.01 43.35 66.35 93.70 106.37

Total Area 52.44 Avg C 0.69 ƩTc 25.3 Q100 106.37

SYSTEM 3

303 302 5929 0.14 3479 46 1.5% 58.68% 0.67 0.09 46 4.6 5.0 2.69 3.43 5.24 7.40 8.40 0.25 0.31 0.48 0.68 0.77
302 301 98957 2.27 59428 473 0.5% 60.05% 0.66 1.59 6.4 2.29 2.92 4.47 6.31 7.17 3.65 4.65 7.11 10.04 11.40
301 300 104886 2.41 62907 N/A N/A N/A N/A 19.2 1.13 1.44 2.20 3.11 3.53 1.80 2.29 3.50 4.95 5.61

Total Area 2.41 Avg C 0.66 ƩTc 19.2 Q100 5.61

JUNCTION  

SYSTEM 1&31
Total Area 54.85

Avg C 0.69 ƩTc 25.3 Q100 111.10

SYSTEM 2 201 202 6591 0.15 0 21 50.0% 0.00% 0.30 21 1.8 5.0 2.69 3.43 5.24 7.40 8.40 0.12 0.16 0.24 0.34 0.38

Total Area 0.15 Avg C 0.30 ƩTc 5.0 Q100 0.38

1 Junction Analysis based on San Diego County Hydrology Manual Section 3.4.2.  Calculations are attached.
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Channel Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Sunday, Nov 19 2017

103 to 102 Concrete Channel (1st Assumption)

Rectangular
Bottom Width (ft) =  5.00
Total Depth (ft) =  4.50

Invert Elev (ft) =  1418.00
Slope (%) =  0.70
N-Value =  0.016

Calculations
Compute by: Known Q
Known Q (cfs) =  84.70

Highlighted
Depth (ft) =  2.03
Q (cfs) =  84.70
Area (sqft) =  10.15
Velocity (ft/s) =  8.34
Wetted Perim (ft) =  9.06
Crit Depth, Yc (ft) =  2.08
Top Width (ft) =  5.00
EGL (ft) =  3.11

0 1 2 3 4 5 6 7

Elev (ft) Depth (ft)Section

1417.00 -1.00

1418.00 0.00

1419.00 1.00

1420.00 2.00

1421.00 3.00

1422.00 4.00

1423.00 5.00

Reach (ft)



Channel Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Sunday, Nov 19 2017

103 to 102 Concrete Channel (2nd Assumption)

Rectangular
Bottom Width (ft) =  5.00
Total Depth (ft) =  4.50

Invert Elev (ft) =  1418.00
Slope (%) =  0.70
N-Value =  0.016

Calculations
Compute by: Known Q
Known Q (cfs) =  82.30

Highlighted
Depth (ft) =  1.99
Q (cfs) =  82.30
Area (sqft) =  9.95
Velocity (ft/s) =  8.27
Wetted Perim (ft) =  8.98
Crit Depth, Yc (ft) =  2.04
Top Width (ft) =  5.00
EGL (ft) =  3.05

0 1 2 3 4 5 6 7

Elev (ft) Depth (ft)Section

1417.00 -1.00

1418.00 0.00

1419.00 1.00

1420.00 2.00

1421.00 3.00

1422.00 4.00

1423.00 5.00

Reach (ft)



Channel Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Sunday, Nov 19 2017

102 to 101A Trapezoidal Channel (1st Assumption)

Trapezoidal
Bottom Width (ft) =  5.00
Side Slopes (z:1) =  1.50, 1.50
Total Depth (ft) =  6.00
Invert Elev (ft) =  1412.30
Slope (%) =  0.30
N-Value =  0.090

Calculations
Compute by: Known Q
Known Q (cfs) =  103.39

Highlighted
Depth (ft) =  4.86
Q (cfs) =  103.39
Area (sqft) =  59.73
Velocity (ft/s) =  1.73
Wetted Perim (ft) =  22.52
Crit Depth, Yc (ft) =  1.94
Top Width (ft) =  19.58
EGL (ft) =  4.91

0 5 10 15 20 25 30 35

Elev (ft) Depth (ft)Section

1411.00 -1.30

1412.00 -0.30

1413.00 0.70

1414.00 1.70

1415.00 2.70

1416.00 3.70

1417.00 4.70

1418.00 5.70

1419.00 6.70

Reach (ft)



Channel Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Sunday, Nov 19 2017

102 to 101A Trapezoidal Channel (2nd Assumption)

Trapezoidal
Bottom Width (ft) =  5.00
Side Slopes (z:1) =  1.50, 1.50
Total Depth (ft) =  6.00
Invert Elev (ft) =  1412.30
Slope (%) =  0.30
N-Value =  0.090

Calculations
Compute by: Known Q
Known Q (cfs) =  110.70

Highlighted
Depth (ft) =  5.02
Q (cfs) =  110.70
Area (sqft) =  62.90
Velocity (ft/s) =  1.76
Wetted Perim (ft) =  23.10
Crit Depth, Yc (ft) =  2.02
Top Width (ft) =  20.06
EGL (ft) =  5.07

0 5 10 15 20 25 30 35

Elev (ft) Depth (ft)Section

1411.00 -1.30

1412.00 -0.30

1413.00 0.70

1414.00 1.70

1415.00 2.70

1416.00 3.70

1417.00 4.70

1418.00 5.70

1419.00 6.70

Reach (ft)



Channel Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Sunday, Nov 19 2017

102 to 101A Trapezoidal Channel (3rd Assumption)

Trapezoidal
Bottom Width (ft) =  5.00
Side Slopes (z:1) =  1.50, 1.50
Total Depth (ft) =  6.00
Invert Elev (ft) =  1412.30
Slope (%) =  0.30
N-Value =  0.090

Calculations
Compute by: Known Q
Known Q (cfs) =  108.20

Highlighted
Depth (ft) =  4.97
Q (cfs) =  108.20
Area (sqft) =  61.90
Velocity (ft/s) =  1.75
Wetted Perim (ft) =  22.92
Crit Depth, Yc (ft) =  1.99
Top Width (ft) =  19.91
EGL (ft) =  5.02

0 5 10 15 20 25 30 35

Elev (ft) Depth (ft)Section

1411.00 -1.30

1412.00 -0.30

1413.00 0.70

1414.00 1.70

1415.00 2.70

1416.00 3.70

1417.00 4.70

1418.00 5.70

1419.00 6.70

Reach (ft)



Channel Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Sunday, Nov 19 2017

102 to 101A Trapezoidal Channel (4th Assumption)

Trapezoidal
Bottom Width (ft) =  5.00
Side Slopes (z:1) =  1.50, 1.50
Total Depth (ft) =  6.00
Invert Elev (ft) =  1412.30
Slope (%) =  0.30
N-Value =  0.090

Calculations
Compute by: Known Q
Known Q (cfs) =  109.40

Highlighted
Depth (ft) =  4.99
Q (cfs) =  109.40
Area (sqft) =  62.30
Velocity (ft/s) =  1.76
Wetted Perim (ft) =  22.99
Crit Depth, Yc (ft) =  2.00
Top Width (ft) =  19.97
EGL (ft) =  5.04

0 5 10 15 20 25 30 35

Elev (ft) Depth (ft)Section

1411.00 -1.30

1412.00 -0.30

1413.00 0.70

1414.00 1.70

1415.00 2.70

1416.00 3.70

1417.00 4.70

1418.00 5.70

1419.00 6.70

Reach (ft)



Channel Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Sunday, Nov 19 2017

102 to 101A Trapezoidal Channel (5th Assumption)

Trapezoidal
Bottom Width (ft) =  5.00
Side Slopes (z:1) =  1.50, 1.50
Total Depth (ft) =  6.00
Invert Elev (ft) =  1412.30
Slope (%) =  0.30
N-Value =  0.090

Calculations
Compute by: Known Q
Known Q (cfs) =  105.80

Highlighted
Depth (ft) =  4.91
Q (cfs) =  105.80
Area (sqft) =  60.71
Velocity (ft/s) =  1.74
Wetted Perim (ft) =  22.70
Crit Depth, Yc (ft) =  1.97
Top Width (ft) =  19.73
EGL (ft) =  4.96

0 5 10 15 20 25 30 35

Elev (ft) Depth (ft)Section

1411.00 -1.30

1412.00 -0.30

1413.00 0.70

1414.00 1.70

1415.00 2.70

1416.00 3.70

1417.00 4.70

1418.00 5.70

1419.00 6.70

Reach (ft)



Channel Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Sunday, Nov 19 2017

101A to 100 Natural Trapezoidal Channel (1st Assumption)

Triangular
Side Slopes (z:1) =  6.00, 8.00
Total Depth (ft) =  5.00

Invert Elev (ft) =  1410.50
Slope (%) =  0.10
N-Value =  0.060

Calculations
Compute by: Known Q
Known Q (cfs) =  110.40

Highlighted
Depth (ft) =  3.68
Q (cfs) =  110.40
Area (sqft) =  94.80
Velocity (ft/s) =  1.16
Wetted Perim (ft) =  52.05
Crit Depth, Yc (ft) =  1.73
Top Width (ft) =  51.52
EGL (ft) =  3.70

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Elev (ft) Depth (ft)Section

1409.00 -1.50

1410.00 -0.50

1411.00 0.50

1412.00 1.50

1413.00 2.50

1414.00 3.50

1415.00 4.50

1416.00 5.50

Reach (ft)



Channel Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Sunday, Nov 19 2017

101A to 100 Natural Trapezoidal Channel (2nd Assumption)

Triangular
Side Slopes (z:1) =  6.00, 8.00
Total Depth (ft) =  5.00

Invert Elev (ft) =  1410.50
Slope (%) =  0.10
N-Value =  0.060

Calculations
Compute by: Known Q
Known Q (cfs) =  108.30

Highlighted
Depth (ft) =  3.65
Q (cfs) =  108.30
Area (sqft) =  93.26
Velocity (ft/s) =  1.16
Wetted Perim (ft) =  51.63
Crit Depth, Yc (ft) =  1.72
Top Width (ft) =  51.10
EGL (ft) =  3.67

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Elev (ft) Depth (ft)Section

1409.00 -1.50

1410.00 -0.50

1411.00 0.50

1412.00 1.50

1413.00 2.50

1414.00 3.50

1415.00 4.50

1416.00 5.50

Reach (ft)



Channel Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Sunday, Nov 19 2017

101A to 100 Natural Trapezoidal Channel (3rd Assumption)

Triangular
Side Slopes (z:1) =  6.00, 8.00
Total Depth (ft) =  5.00

Invert Elev (ft) =  1410.50
Slope (%) =  0.10
N-Value =  0.060

Calculations
Compute by: Known Q
Known Q (cfs) =  104.30

Highlighted
Depth (ft) =  3.60
Q (cfs) =  104.30
Area (sqft) =  90.72
Velocity (ft/s) =  1.15
Wetted Perim (ft) =  50.92
Crit Depth, Yc (ft) =  1.70
Top Width (ft) =  50.40
EGL (ft) =  3.62

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Elev (ft) Depth (ft)Section

1409.00 -1.50

1410.00 -0.50

1411.00 0.50

1412.00 1.50

1413.00 2.50

1414.00 3.50

1415.00 4.50

1416.00 5.50

Reach (ft)



Channel Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Monday, Nov 20 2017

SYSTEM EX-1, NODE 100

Triangular
Side Slopes (z:1) =  6.00, 8.00
Total Depth (ft) =  5.00

Invert Elev (ft) =  1410.50
Slope (%) =  0.10
N-Value =  0.060

Calculations
Compute by: Known Q
Known Q (cfs) =  98.00

Highlighted
Depth (ft) =  3.52
Q (cfs) =  98.00
Area (sqft) =  86.73
Velocity (ft/s) =  1.13
Wetted Perim (ft) =  49.79
Crit Depth, Yc (ft) =  1.65
Top Width (ft) =  49.28
EGL (ft) =  3.54

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Elev (ft) Depth (ft)Section

1409.00 -1.50

1410.00 -0.50

1411.00 0.50

1412.00 1.50

1413.00 2.50

1414.00 3.50

1415.00 4.50

1416.00 5.50

Reach (ft)



Channel Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Monday, Nov 20 2017

SYSTEM EX-2, NODE 200

Triangular
Side Slopes (z:1) =  63.00, 93.00
Total Depth (ft) =  0.80

Invert Elev (ft) =  1411.40
Slope (%) =  1.00
N-Value =  0.060

Calculations
Compute by: Known Q
Known Q (cfs) =  2.99

Highlighted
Depth (ft) =  0.25
Q (cfs) =  2.990
Area (sqft) =  4.88
Velocity (ft/s) =  0.61
Wetted Perim (ft) =  39.00
Crit Depth, Yc (ft) =  0.16
Top Width (ft) =  39.00
EGL (ft) =  0.26

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

Elev (ft) Depth (ft)Section

1410.50 -0.90

1411.00 -0.40

1411.50 0.10

1412.00 0.60

1412.50 1.10

1413.00 1.60

Reach (ft)















Channel Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Monday, Nov 20 2017

POST DEVELOPMENT: 101A to 101 Natural Channel (1st Assumption)

Trapezoidal
Bottom Width (ft) =  23.40
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  4.00
Invert Elev (ft) =  1410.75
Slope (%) =  0.20
N-Value =  0.060

Calculations
Compute by: Known Q
Known Q (cfs) =  104.80

Highlighted
Depth (ft) =  2.18
Q (cfs) =  104.80
Area (sqft) =  65.27
Velocity (ft/s) =  1.61
Wetted Perim (ft) =  37.19
Crit Depth, Yc (ft) =  0.83
Top Width (ft) =  36.48
EGL (ft) =  2.22

0 5 10 15 20 25 30 35 40 45 50 55 60

Elev (ft) Depth (ft)Section

1409.00 -1.75

1410.00 -0.75

1411.00 0.25

1412.00 1.25

1413.00 2.25

1414.00 3.25

1415.00 4.25

Reach (ft)



Channel Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Monday, Nov 20 2017

POST DEVELOPMENT: 302 to 301 Pipe Flow (1st Assumption)

Circular
Diameter (ft) =  1.00

Invert Elev (ft) =  1414.13
Slope (%) =  0.50
N-Value =  0.010

Calculations
Compute by: Known Q
Known Q (cfs) =  3.00

Highlighted
Depth (ft) =  0.76
Q (cfs) =  3.000
Area (sqft) =  0.64
Velocity (ft/s) =  4.68
Wetted Perim (ft) =  2.12
Crit Depth, Yc (ft) =  0.75
Top Width (ft) =  0.85
EGL (ft) =  1.10

0 1 2 3

Elev (ft) Depth (ft)Section

1413.50 -0.63

1414.00 -0.13

1414.50 0.37

1415.00 0.87

1415.50 1.37

1416.00 1.87

Reach (ft)



Channel Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc. Monday, Nov 20 2017

POST DEVELOPMENT: 302 to 301 Pipe Flow (2nd Assumption)

Circular
Diameter (ft) =  1.50

Invert Elev (ft) =  1414.13
Slope (%) =  0.50
N-Value =  0.010

Calculations
Compute by: Known Q
Known Q (cfs) =  3.61

Highlighted
Depth (ft) =  0.64
Q (cfs) =  3.610
Area (sqft) =  0.72
Velocity (ft/s) =  5.01
Wetted Perim (ft) =  2.14
Crit Depth, Yc (ft) =  0.73
Top Width (ft) =  1.48
EGL (ft) =  1.03

0 1 2 3

Elev (ft) Section

1413.50

1414.00

1414.50

1415.00

1415.50

1416.00

Reach (ft)




