
Spreadsheet #4 Depth-Velocity-Flow Tables for V-ditches with 2:1 side slopes

concrete n 0.013
slope 1
depth (ft) velocity (ft/sflow (cfs)

0.25 2.66 0.3
0.5 4.22 2.1 3.067333 0.315278

0.75 5.53 6.2 4.466024 0.546951
1 6.7 13.4

1.25 7.78 24.3
1.5 8.78 39.5

1.75 9.73 59.6
2 10.64 85.1

2.25 11.51 116.5
2.5 12.35 154.3

2.75 13.16 199
3 13.94 251

concrete n 0.013
slope 1.5
depth (ft) velocity (ft/sflow (cfs)

0.25 3.26 0.4
0.5 5.17 2.6

0.75 6.78 7.6 6.27446 0.6715
1 8.21 16.4

1.25 9.53 29.8
1.5 10.76 48.4

1.75 11.92 73
2 13.03 104.2

2.25 14.1 142.7
2.5 15.12 189

2.75 16.11 243.7
3 17.08 307.4

concrete n 0.013
slope 2
depth (ft) velocity (ft/sflow (cfs)

0.25 3.76 0.5
0.5 5.97 3 4.75892 0.363

0.75 7.82 8.8
1 9.48 19

1.25 11 34.4
1.5 12.42 55.9

1.75 13.77 84.3
2 15.05 120.4

2.25 16.28 164.8
2.5 17.46 218.3

2.75 18.61 281.4
3 19.72 354.9
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Spreadsheet #4 Depth-Velocity-Flow Tables for V-ditches with 2:1 side slopes

concrete n 0.013
slope 4
depth (ft) velocity (ft/sflow (cfs)

0 0 0
0.25 5.32 0.7 1.976 0.092857

0.5 8.44 4.2
0.75 11.07 12.4

1 13.41 26.8
1.25 15.56 48.6

1.5 17.57 79
1.75 19.47 119.2

2 211.28 170.2
2.25 23.02 233.1

2.5 24.69 208.7
2.75 26.31 398

3 27.88 501.9

concrete n 0.013
slope 6
depth (ft) velocity (ft/sflow (cfs)

0.25 6.52 0.8
0.5 10.34 5.2 7.7615 0.33125

0.75 13.55 15.2
1 16.42 32.8

1.25 19.05 59.5
1.5 21.51 96.8

1.75 23.84 146
2 26.06 208.5

2.25 28.19 285.4
2.5 30.24 378

2.75 32.23 487.4
3 34.15 614.7

concrete n 0.013
slope 7.5
depth (ft) velocity (ft/sflow (cfs)

0 0 0
0.25 7.28 0.9 5.015111 0.172222

0.5 11.56 5.8
0.75 15.15 17

1 18.36 36.7
1.25 21.3 66.6

1.5 24.05 108.2
1.75 26.66 163.3

2 29.14 233.1
2.25 31.52 319.1

2.5 33.81 422.7
2.75 36.03 545

3 38.18 687.3
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Spreadsheet #4 Depth-Velocity-Flow Tables for V-ditches with 2:1 side slopes

concrete n 0.013
slope 10
depth (ft) velocity (ft/sflow (cfs)

0 0 0
0.25 8.41 1.1 7.721909 0.229545

0.5 13.35 6.7
0.75 17.5 19.7

1 21.2 42.4
1.25 24.6 76.9

1.5 27.77 125
1.75 30.78 188.5

2 33.65 269.2
2.25 36.39 368.5

2.5 39.04 488
2.75 41.6 639.3

3 44.09 793.6

concrete n 0.013
slope 12
depth (ft) velocity (ft/sflow (cfs)

0.25 9.21 1.2
0.5 14.63 7.3 10.12518 0.292213

0.75 19.17 21.6
1 23.22 46.4

1.25 26.94 84.2
1.5 30.43 136.9

1.75 33.72 206.5
2 36.86 294.9

2.25 39.87 403.7
2.5 42.77 534.6

2.75 45.58 689.3
3 48.3 869.4

concrete n 0.013
slope 20
depth (ft) velocity (ft/sflow (cfs)

0.25 11.9 1.5
0.5 18.88 9.4 12.54499 0.273101

0.75 24.74 27.8
1 29.98 60

1.25 34.78 108.7
1.5 39.28 176.8

1.75 43.53 266.6
2 47.58 380.7

2.25 51.47 521.1
2.5 55.22 690.2

2.75 58.84 889.9
3 62.35 1122.3
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Spreadsheet #4 Depth-Velocity-Flow Tables for V-ditches with 2:1 side slopes

earth (coarse sand) n 0.026
slope 1
depth (ft) velocity (ft/sflow (cfs)

0.25 1.33 0.2
0.5 2.11 1.1

0.75 2.77 3.1 2.1562 0.5175
1 3.35 6.7

1.25 3.89 12.2 3.416764 1.030909
1.5 4.39 19.8 4.147895 1.378947

1.75 4.87 29.8
2 5.32 42.6

2.25 5.75 58.3
2.5 6.17 77.2

2.75 6.58 99.5
3 6.97 125.5

earth (coarse sand) n 0.026
slope 3
depth (ft) velocity (ft/sflow (cfs)

0.25 2.3 0.3
0.5 3.66 1.8

0.75 4.79 5.4 4.5075 0.6875
1 5.8 11.6

1.25 6.74 21
1.5 7.61 34.2

1.75 8.43 51.6
2 9.21 73.7

2.25 9.97 100.9
2.5 10.69 133.7

2.75 11.39 172.3
3 12.07 217.3

earth (coarse sand) n 0.026
slope 6
depth (ft) velocity (ft/sflow (cfs)

0.25 3.26 0.4
0.5 5.17 2.6

0.75 6.78 7.6
1 8.21 16.4 8.0085 0.964773

1.25 9.53 29.8
1.5 10.76 48.4

1.75 11.92 73
2 13.03 104.2

2.25 14.1 142.7
2.5 15.12 189

2.75 16.11 243.7
3 17.08 307.4
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Spreadsheet #4 Depth-Velocity-Flow Tables for V-ditches with 2:1 side slopes

rock (riprap) n 0.03
slope 6
depth (ft) velocity (ft/sflow (cfs)

0.25 2.82 0.4
0.5 4.48 2.2

0.75 5.87 6.6
1 7.11 14.2 6.173474 0.811184

1.25 8.26 25.8
1.5 9.32 42

1.75 10.33 63.3
2 11.29 90.3

2.25 12.22 123.7
2.5 13.11 163.8

2.75 13.96 211.2
3 14.8 266.4

rock (riprap) n 0.03
slope 12
depth (ft) velocity (ft/sflow (cfs)

0.25 3.99 0.5
0.5 6.34 3.2

0.75 8.31 9.3 7.253951 0.615984
1 10.06 20.1 9.259537 0.885648

1.25 11.68 36.5
1.5 13.18 29.3

1.75 14.61 89.5
2 15.97 127.8

2.25 17.28 174.9
2.5 18.53 231.7

2.75 19.75 298.7
3 20.93 376.7
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Attachment A
Meyers Landfill Cap

 Explanations of Column Headings for Surface Runoff Drainage Control System Design

COLUMN HEADING : EXPLANATION

Section Number : Identification number of the ditch to be analyzed.  Refer to Figure1 for ditch layout.

Contributing Upstream : Identification number of the immediate upstream ditch, if any, that contributes flow to the
Ditches ditch being analyzed.  Refer to Figure 1 for ditch layout.

New drainage Areas
ID No. : Identification number (or letter) of the drainage area that is contributing overland runoff flow 

to the ditch section being analyzed. 

Area (sq ft), (acres) : Measured area in square feet and acres of the drainage basin that contributes overland flow to 
the ditch section being analyzed.  The basin area is one of the factors used in determining overland
runoff flow quantity using the rational method. 

Effective Slope : Adjustment factor to correct runoff quantity from steeper slopes. See Attachment A, Figure 13.
Factor

Contribution from : The product of the drainage basin area, A (in acres), the effective slope factor, K, and the
New Drainage Area runoff coefficient, C.

Rainfall Intensity (in/hr) : Rainfall intensity in inches per hour used to determine overland flow quantity based on the
rational method.  

Flow from New : Total overland flow quantity, determined from the rational method in which overland flow, Q, 
Drainage Areas (cfs) in cubic feet per second, is equal to the product of rainfall intensity, i, in inches per 

hour and the drainage area contribution factor, KCA (see explanation for "contribution from
new drainage area" above).



Attachment A
Meyers Landfill Cap

 Explanations of Column Headings for Surface Runoff Drainage Control System Design

COLUMN HEADING : EXPLANATION

Flow from Upstream : Total flow from all contributing upstream drainage areas which is transfered through the connecting 
Areas (cfs) upstream channel section.

Total Flow in Ditch (cfs) : Equal to the sum of the flow from new drainage areas and the flow transfered from upstream areas.

Channel Type : Channel type selected to facilitate total flow quantity. Ditch types as follows:
Rock lined "V"-ditch with 2 horizontal to 1 vertical (2:1) side slopes.
Earth lined "V"-ditch with 2 horizontal to 1 vertical (2:1) side slopes.
Concrete lined "V"-ditch with 2 horizontal to 1 vertical (2:1) side slopes.

Channel Length (ft) : Measured length, in feet, of the analyzed ditch section.  See Figure 1.

Channel Slope (%) : Measured average slope of the analyzed ditch along its flow line.

Depth of Flow (ft) : Depth of channel flow.  Depth was extracted from charts that relates depth of flow and flow velocity
vs flow quantity for ditches of a given set of dimensions and roughness factor.
The chart was produced from a program written by G. Buckle of IT Corporation. The program
uses Manning's flow equation for open channels to relate depth of flow and velocity to flow quantity 
after the channel dimensions, channel slope, and roughness factor are input.

Velocity (ft/sec) : Average velocity of water in ditch in feet per second, determined from Manning's equation. 
































