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Table 6-28.1. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “B”

Grade 0.25 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5

10

15

20

25 11.0 3.2 1.1

30 13.8 3.0 1.1

35 16.4 2.9 1.1

40 19.0 2.8 1.1

45 21.5 2.8 1.1 11.9 3.7 1.5

50 24.0 2.8 1.1 14.1 3.4 1.5

55 26.5 2.8 1.1 15.8 3.3 1.6

60 29.0 2.8 1.1 17.5 3.3 1.6

65 31.5 2.7 1.1 19.2 3.2 1.6 11.8 4.4 1.9

70 34.0 2.7 1.1 20.8 3.2 1.6 13.7 4.0 1.9

75 37.0 2.7 1.1 22.4 3.2 1.6 15.3 3.8 1.9

80 39.4 2.7 1.1 24.1 3.2 1.6 16.6 3.7 1.9

85 41.9 2.7 1.1 25.7 3.1 1.6 17.9 3.7 1.9

90 44.3 2.7 1.1 27.2 3.1 1.6 19.1 3.6 1.9

95 46.7 2.7 1.1 28.8 3.1 1.6 20.3 3.6 2.0

100 49.2 2.7 1.1 30.4 3.1 1.6 21.5 3.6 2.0

105 51.6 2.7 1.1 32.0 3.1 1.6 22.7 3.5 2.0

110 54.1 2.7 1.1 33.6 3.1 1.6 23.9 3.5 2.0 14.4 4.8 2.4

115 56.5 2.7 1.1 35.1 3.1 1.6 25.1 3.5 2.0 15.7 4.6 2.4

120 59.0 2.7 1.1 36.7 3.1 1.6 26.2 3.5 2.0 17.0 4.4 2.4

125 61.4 2.7 1.1 38.3 3.1 1.6 27.3 3.5 2.0 17.9 4.3 2.4

130 63.9 2.7 1.1 39.7 3.1 1.6 28.5 3.4 2.0 18.8 4.3 2.4

135 66.3 2.7 1.1 41.3 3.1 1.6 29.7 3.4 2.0 19.7 4.2 2.4

140 68.8 2.7 1.1 43.4 3.0 1.6 30.8 3.4 2.0 20.6 4.2 2.4

145 71.2 2.7 1.1 44.9 3.0 1.6 32.0 3.4 2.0 21.5 4.1 2.4

150 73.7 2.7 1.1 46.5 3.0 1.6 33.1 3.4 2.0 22.4 4.1 2.5

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “B”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.

 = Top width, tall vegetation
 = Depth, tall vegetation
 = Design velocity, tall vegetation
 = Permissible velocity, short vegetation
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Table 6-28.1. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance (Continued)

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “B”

Grade 0.50 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5

10

15 10.0 2.2 1.0

20 13.7 2.1 1.0 8.4 2.7 1.3

25 17.4 2.1 1.0 11.3 2.4 1.4

30 21.0 2.0 1.0 13.9 2.3 1.4

35 24.6 2.0 1.1 16.4 2.3 1.4 10.7 2.8 1.8

40 28.5 2.0 1.0 18.9 2.3 1.4 12.6 2.7 1.8

45 31.9 2.0 1.1 21.4 2.3 1.4 14.4 2.6 1.8

50 35.5 2.0 1.1 23.9 2.2 1.4 16.2 2.5 1.8 9.9 3.4 2.2

55 39.0 2.0 1.1 26.3 2.2 1.4 17.9 2.5 1.8 11.9 3.1 2.3

60 42.5 2.0 1.1 28.8 2.2 1.4 19.7 2.5 1.8 13.2 3.0 2.3

65 46.1 2.0 1.1 31.6 2.2 1.4 21.4 2.5 1.8 14.5 2.9 2.3

70 49.6 2.0 1.1 34.0 2.2 1.4 23.1 2.5 1.8 15.8 2.9 2.3 11.0 3.6 2.6

75 53.1 2.0 1.1 36.4 2.2 1.4 24.9 2.5 1.8 17.1 2.8 2.3 12.7 3.4 2.7

80 56.6 2.0 1.1 38.8 2.2 1.4 26.6 2.5 1.8 18.4 2.8 2.3 13.7 3.3 2.7

85 60.2 2.0 1.1 41.2 2.2 1.4 28.3 2.5 1.8 19.7 2.8 2.3 14.8 3.2 2.7

90 63.7 2.0 1.1 43.6 2.2 1.4 30.0 2.4 1.8 20.9 2.8 2.3 15.9 3.2 2.7

95 67.2 2.0 1.1 46.1 2.2 1.4 31.7 2.4 1.8 22.1 2.8 2.3 16.9 3.1 2.7

100 70.8 2.0 1.1 48.5 2.2 1.4 33.7 2.4 1.8 23.4 2.8 2.3 17.9 3.1 2.7 12.3 3.9 3.1

105 74.3 2.0 1.1 50.9 2.2 1.4 35.4 2.4 1.8 24.5 2.7 2.4 18.9 3.1 2.7 13.7 3.7 3.1

110 77.8 2.0 1.1 53.3 2.2 1.4 37.1 2.4 1.8 25.8 2.7 2.4 19.9 3.1 2.7 14.6 3.6 3.1

115 81.4 2.0 1.1 55.7 2.2 1.4 38.7 2.4 1.8 27.0 2.7 2.4 20.8 3.0 2.7 15.4 3.6 3.1

120 84.9 2.0 1.1 58.1 2.2 1.4 40.4 2.4 1.9 28.2 2.7 2.4 21.8 3.0 2.7 16.3 3.5 3.1

125 88.4 2.0 1.1 60.6 2.2 1.4 42.1 2.4 1.9 29.4 2.7 2.4 22.8 3.0 2.7 17.1 3.5 3.1

130 92.0 2.0 1.1 63.0 2.2 1.4 43.8 2.4 1.9 30.6 2.7 2.4 23.8 3.0 2.7 17.9 3.5 3.1

135 95.5 2.0 1.1 65.4 2.2 1.4 45.4 2.4 1.9 31.8 2.7 2.4 24.8 3.0 2.7 18.7 3.4 3.2

140 99.0 2.0 1.1 67.8 2.2 1.4 47.1 2.4 1.9 33.1 2.7 2.4 25.7 3.0 2.8 19.4 3.4 3.2

145 102.6 2.0 1.1 70.2 2.2 1.4 48.8 2.4 1.9 34.3 2.7 2.4 26.7 3.0 2.8 20.2 3.4 3.2 13.5 4.4 3.6

150 106.1 2.0 1.1 72.6 2.2 1.4 50.5 2.4 1.9 35.5 2.7 2.4 27.7 3.0 2.8 21.0 3.4 3.2 14.4 4.3 3.6

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “B”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.
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Table 6-28.1. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance (Continued)

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “B”

Grade 0.75 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5

10 8.3 1.9 1.0

15 12.9 1.8 1.0 8.4 2.1 1.3

20 17.4 1.7 1.0 11.6 2.0 1.3 7.2 2.6 1.6

25 22.2 1.7 1.0 14.8 1.9 1.3 10.0 2.2 1.7

30 26.6 1.7 1.0 17.9 1.9 1.3 12.3 2.1 1.7 7.7 2.9 2.0

35 31.0 1.7 1.0 20.9 1.9 1.4 14.5 2.1 1.7 10.0 2.5 2.1

40 35.4 1.7 1.0 23.9 1.9 1.4 16.7 2.1 1.7 11.8 2.4 2.1

45 39.8 1.7 1.0 27.3 1.8 1.3 18.9 2.1 1.7 13.5 2.3 2.2 8.9 3.0 2.6

50 44.2 1.7 1.0 30.3 1.8 1.3 21.1 2.0 1.7 15.1 2.3 2.2 10.7 2.7 2.6

55 48.7 1.7 1.0 33.3 1.8 1.3 23.3 2.0 1.7 16.7 2.3 2.2 12.1 2.6 2.6

60 53.1 1.7 1.0 36.3 1.8 1.4 25.5 2.0 1.7 18.4 2.3 2.2 13.4 2.6 2.6

65 57.5 1.7 1.0 39.3 1.8 1.4 28.0 2.0 1.7 20.0 2.2 2.2 14.7 2.5 2.6 9.5 3.3 3.1

70 61.9 1.7 1.0 42.3 1.8 1.4 30.2 2.0 1.7 21.6 2.2 2.2 15.9 2.5 2.6 11.2 3.0 3.1

75 66.3 1.7 1.0 45.3 1.8 1.4 32.3 2.0 1.7 23.2 2.2 2.2 17.2 2.5 2.6 12.3 2.9 3.1

80 70.7 1.7 1.0 48.3 1.8 1.4 34.4 2.0 1.7 24.8 2.2 2.2 18.4 2.5 2.6 13.3 2.9 3.1

85 75.2 1.7 1.0 51.4 1.8 1.4 36.6 2.0 1.7 26.3 2.2 2.2 19.6 2.5 2.6 14.3 2.8 3.1 10.2 3.6 3.4

90 79.6 1.7 1.0 54.4 1.8 1.4 38.7 2.0 1.7 27.9 2.2 2.2 20.8 2.4 2.7 15.3 2.8 3.1 11.4 3.4 3.5

95 84.0 1.7 1.0 57.4 1.8 1.4 40.9 2.0 1.7 29.5 2.2 2.2 22.0 2.4 2.7 16.3 2.8 3.1 12.7 3.2 3.5

100 88.4 1.7 1.0 60.4 1.8 1.4 43.0 2.0 1.7 31.4 2.2 2.2 23.2 2.4 2.7 17.2 2.8 3.1 13.5 3.2 3.5

105 92.8 1.7 1.0 63.4 1.8 1.4 45.1 2.0 1.7 33.0 2.2 2.2 24.4 2.4 2.7 18.2 2.7 3.2 14.4 3.1 3.5

110 97.2 1.7 1.0 66.4 1.8 1.4 47.3 2.0 1.7 34.6 2.2 2.2 25.6 2.4 2.7 19.1 2.7 3.2 15.2 3.1 3.5

115 101.7 1.7 1.0 69.4 1.8 1.4 49.4 2.0 1.7 36.1 2.2 2.2 26.8 2.4 2.7 20.0 2.7 3.2 16.0 3.0 3.5 11.6 3.8 3.9

120 106.1 1.7 1.0 72.5 1.8 1.4 51.6 2.0 1.7 37.7 2.2 2.2 28.0 2.4 2.7 21.0 2.7 3.2 16.8 3.0 3.5 12.6 3.6 3.9

125 110.5 1.7 1.0 75.5 1.8 1.4 53.7 2.0 1.7 39.2 2.2 2.2 29.2 2.4 2.7 21.9 2.7 3.2 17.6 3.0 3.5 13.7 3.5 3.9

130 114.9 1.7 1.0 78.5 1.8 1.4 55.8 2.0 1.7 40.8 2.2 2.2 30.4 2.4 2.7 22.8 2.7 3.2 18.4 3.0 3.6 14.4 3.4 3.9

135 119.3 1.7 1.0 81.5 1.8 1.4 58.0 2.0 1.7 42.4 2.2 2.2 31.6 2.4 2.7 23.8 2.7 3.2 19.1 2.9 3.6 15.1 3.4 4.0

140 123.7 1.7 1.0 84.5 1.8 1.4 60.1 2.0 1.7 43.9 2.2 2.2 32.8 2.4 2.7 24.7 2.7 3.2 19.9 2.9 3.6 15.8 3.4 4.0

145 128.2 1.7 1.0 87.5 1.8 1.4 62.3 2.0 1.7 45.5 2.2 2.2 34.5 2.4 2.7 25.6 2.7 3.2 20.7 2.9 3.6 16.5 3.3 4.0

150 132.6 1.7 1.0 90.6 1.8 1.4 64.4 2.0 1.7 47.1 2.2 2.2 35.7 2.4 2.7 26.5 2.6 3.2 21.5 2.9 3.6 17.1 3.3 4.0

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “B”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.
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Table 6-28.1. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance (Continued)

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “B”

Grade 1.00 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5

10 9.7 1.6 1.0 6.2 2.0 1.2

15 14.8 1.5 1.0 10.2 1.7 1.3 6.5 2.2 1.5

20 20.2 1.5 1.0 13.8 1.7 1.3 9.6 1.9 1.6

25 25.1 1.5 1.0 17.4 1.7 1.3 12.2 1.9 1.6 8.5 2.2 2.0

30 30.1 1.5 1.0 21.0 1.6 1.3 14.9 1.8 1.7 10.6 2.1 2.1

35 35.1 1.5 1.0 24.7 1.6 1.3 17.5 1.8 1.7 12.6 2.0 2.1 8.9 2.4 2.5

40 40.1 1.5 1.0 28.2 1.6 1.3 20.0 1.8 1.7 14.5 2.0 2.1 10.5 2.3 2.5

45 45.1 1.5 1.0 31.7 1.6 1.3 22.5 1.8 1.7 16.4 2.0 2.1 12.1 2.2 2.5 8.2 2.8 2.9

50 50.2 1.5 1.0 35.2 1.6 1.3 25.4 1.8 1.7 18.3 2.0 2.1 13.6 2.2 2.5 10.0 2.6 2.9

55 55.2 1.5 1.0 38.8 1.6 1.3 27.9 1.8 1.7 20.3 1.9 2.1 15.1 2.2 2.5 11.2 2.5 3.0

60 60.2 1.5 1.0 42.3 1.6 1.3 30.4 1.8 1.7 22.2 1.9 2.1 16.6 2.1 2.5 12.4 2.4 3.0

65 65.2 1.5 1.0 45.8 1.6 1.3 32.9 1.8 1.7 24.0 1.9 2.1 18.0 2.1 2.5 13.6 2.4 3.0 8.9 3.1 3.5

70 70.2 1.5 1.0 49.3 1.6 1.3 35.5 1.8 1.7 25.9 1.9 2.1 19.5 2.1 2.6 14.8 2.4 3.0 10.6 2.8 3.5

75 75.2 1.5 1.0 52.8 1.6 1.3 38.0 1.8 1.7 28.2 1.9 2.1 20.9 2.1 2.6 16.0 2.3 3.0 11.5 2.8 3.5

80 80.2 1.5 1.0 56.3 1.6 1.3 40.5 1.8 1.7 30.0 1.9 2.1 22.3 2.1 2.6 17.1 2.3 3.0 12.5 2.7 3.5

85 85.2 1.5 1.0 59.8 1.6 1.3 43.0 1.8 1.7 31.9 1.9 2.1 23.7 2.1 2.6 18.3 2.3 3.0 13.5 2.7 3.6 9.8 3.3 3.9

90 90.2 1.5 1.0 63.3 1.6 1.3 45.6 1.8 1.7 33.6 1.9 2.1 25.2 2.1 2.6 19.4 2.3 3.1 14.4 2.6 3.6 10.9 3.1 3.9

95 95.2 1.5 1.0 66.9 1.6 1.3 48.1 1.8 1.7 35.5 1.9 2.1 26.6 2.1 2.6 20.5 2.3 3.1 15.3 2.6 3.6 12.0 3.0 3.9

100 100.2 1.5 1.0 70.4 1.6 1.3 50.6 1.8 1.7 37.4 1.9 2.1 28.0 2.1 2.6 21.6 2.3 3.1 16.2 2.6 3.6 12.9 2.9 4.0

105 105.3 1.5 1.0 73.9 1.6 1.3 53.1 1.8 1.7 39.2 1.9 2.1 29.8 2.1 2.6 22.8 2.3 3.1 17.1 2.6 3.6 13.7 2.9 4.0 10.8 3.4 4.3

110 110.3 1.5 1.0 77.4 1.6 1.3 55.7 1.8 1.7 41.1 1.9 2.1 31.3 2.1 2.6 23.9 2.3 3.1 18.0 2.6 3.6 14.4 2.9 4.0 12.0 3.2 4.3

115 115.3 1.5 1.0 80.9 1.6 1.3 58.2 1.8 1.7 42.9 1.9 2.1 32.7 2.1 2.6 25.0 2.3 3.1 18.9 2.5 3.6 15.2 2.8 4.0 12.7 3.2 4.3

120 120.3 1.5 1.0 84.4 1.6 1.3 60.7 1.8 1.7 44.8 1.9 2.1 34.1 2.1 2.6 26.1 2.2 3.1 19.7 2.5 3.6 16.0 2.8 4.0 13.4 3.1 4.3

125 125.3 1.5 1.0 88.0 1.6 1.3 63.2 1.8 1.7 46.7 1.9 2.1 35.5 2.1 2.6 27.2 2.2 3.1 20.6 2.5 3.6 16.8 2.8 4.0 14.1 3.1 4.3

130 130.3 1.5 1.0 91.5 1.6 1.3 65.8 1.8 1.7 48.5 1.9 2.1 36.9 2.1 2.6 28.4 2.2 3.1 21.5 2.5 3.6 17.4 2.8 4.0 14.8 3.1 4.3

135 135.3 1.5 1.0 95.0 1.6 1.3 68.3 1.8 1.7 50.4 1.9 2.1 38.3 2.1 2.6 29.5 2.2 3.1 22.4 2.5 3.6 18.2 2.8 4.0 15.5 3.0 4.3

140 140.3 1.5 1.0 98.5 1.6 1.3 70.8 1.8 1.7 52.2 1.9 2.1 39.7 2.0 2.6 30.6 2.2 3.1 23.2 2.5 3.6 18.9 2.7 4.0 16.1 3.0 4.4

145 145.3 1.5 1.0 102.0 1.6 1.3 73.3 1.8 1.7 54.1 1.9 2.1 41.1 2.0 2.6 32.1 2.2 3.0 24.1 2.5 3.6 19.7 2.7 4.0 16.8 3.0 4.4

150 150.3 1.5 1.0 105.5 1.6 1.3 75.9 1.8 1.7 56.0 1.9 2.1 42.5 2.0 2.6 33.2 2.2 3.0 25.0 2.5 3.6 20.4 2.7 4.1 17.5 2.9 4.4

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “B”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.



G
aS

W
C

C
 (A

m
ended - 2000)

6-209

Table 6-28.1. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance (Continued)

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “B”

Grade 1.25 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5 5.0 1.8 0.8

10 11.1 1.4 0.9 7.4 1.6 1.2

15 16.9 1.4 1.0 11.6 1.5 1.3 8.1 1.8 1.6

20 22.8 1.4 0.9 15.6 1.5 1.3 11.1 1.7 1.6 7.8 2.0 1.9

25 28.4 1.4 1.0 19.9 1.5 1.3 14.1 1.7 1.6 10.1 1.9 2.0 6.8 2.4 2.3

30 34.1 1.4 1.0 23.8 1.5 1.3 17.0 1.6 1.6 12.4 1.8 2.0 9.0 2.1 2.4

35 39.8 1.4 1.0 27.8 1.5 1.3 19.8 1.6 1.6 14.6 1.8 2.0 10.8 2.0 2.4 7.4 2.5 2.8

40 45.4 1.4 1.0 31.7 1.5 1.3 23.0 1.6 1.6 16.8 1.8 2.0 12.5 2.0 2.5 9.3 2.3 2.9

45 51.1 1.4 1.0 35.6 1.5 1.3 25.8 1.6 1.6 19.0 1.8 2.0 14.2 1.9 2.5 10.7 2.2 2.9

50 56.8 1.4 1.0 39.5 1.5 1.3 28.7 1.6 1.6 21.1 1.7 2.0 15.9 1.9 2.5 12.1 2.1 2.9 8.7 2.6 3.3

55 62.5 1.4 1.0 43.5 1.5 1.3 31.5 1.6 1.6 23.6 1.7 2.0 17.6 1.9 2.5 13.4 2.1 2.9 10.2 2.4 3.4

60 68.1 1.4 1.0 47.4 1.5 1.3 34.4 1.6 1.6 25.7 1.7 2.0 19.2 1.9 2.5 14.7 2.1 2.9 11.3 2.4 3.4

65 73.8 1.4 1.0 51.4 1.5 1.3 37.2 1.6 1.6 27.9 1.7 2.0 20.9 1.9 2.5 16.1 2.1 2.9 12.4 2.3 3.4 9.0 2.9 3.8

70 79.5 1.4 1.0 55.3 1 5 1.3 40.1 1.6 1.6 30.0 1.7 2.0 22.5 1.9 2.5 17.4 2.1 2.9 13.5 2.3 3.4 10.3 2.7 3.8

75 85.2 1.4 1.0 59.2 1.5 1.3 43.0 1.6 1.6 32.1 1.7 2.0 24.1 1.9 2.5 18.6 2.0 3.0 14.6 2.3 3.4 11.3 2.6 3.8

80 90.8 1.4 1.0 63.2 1.5 1.3 45.8 1.6 1.6 34.2 1.7 2.0 26.1 1.9 2.5 19.9 2.0 3.0 15.7 2.2 3.4 12.2 2.5 3.9

85 96.5 1.4 1.0 67.1 1.5 1.3 48.7 1.6 1.6 36.4 1.7 2.0 27.7 1.8 2.5 21.2 2.0 3.0 16.7 2.2 3.4 13.1 2.5 3.9

90 102.2 1.4 1.0 71.1 1.5 1.3 51.5 1.6 1.6 38.5 1.7 2.0 29.3 1.8 2.5 22.5 2.0 3.0 17.7 2.2 3.5 14.0 2.5 3.9 10.1 3.1 4.4

95 107.9 1.4 1.0 75.0 1.5 1.3 54.4 1.6 1.6 40.6 1.7 2.0 30.9 1.8 2.5 23.8 2.0 3.0 18.8 2.2 3.5 14.9 2.5 3.9 11.3 2.9 4.4

100 113.5 1.4 1.0 79.0 1.5 1.3 57.2 1.6 1.6 42.8 1.7 2.0 32.6 1.8 2.5 25.1 2.0 3.0 19.8 2.2 3.5 15.8 2.4 3.9 12.1 2.8 4.4

105 119.2 1.4 1.0 82.9 1.5 1.3 60.1 1.6 1.6 44.9 1.7 2.0 34.2 1.8 2.5 26.4 2.0 3.0 20.8 2.2 3.5 16.6 2.4 3.9 12.8 2.8 4.4

110 124.9 1.4 1.0 86.9 1.5 1.3 63.0 1.6 1.6 47.0 1.7 2.0 35.8 1.8 2.5 27.6 2.0 3.0 21.9 2.2 3.5 17.5 2.4 3.9 13.6 2.8 4.4

115 130.6 1.4 1.0 90.8 1.5 1.3 65.8 1.6 1.6 49.2 1.7 2.0 37.4 1.8 2.5 29.3 2.0 3.0 22.9 2.2 3.5 18.3 2.4 3.9 14.3 2.7 4.4

120 136.2 1.4 1.0 94.8 1.5 1.3 68.7 1.6 1.6 51.3 1.7 2.0 39.0 1.8 2.5 30.5 2.0 3.0 23.9 2.2 3.5 19.2 2.4 3.9 15.0 2.7 4.4

125 141.9 1.4 1.0 98.7 1.5 1.3 71.5 1.6 1.6 53.4 1.7 2.0 40.6 1.8 2.5 31.8 2.0 3.0 25.0 2.2 3.5 20.0 2.4 3.9 15.8 2.7 4.4

130 147.6 1.4 1.0 102.7 1.5 1.3 74.4 1.6 1.6 55.6 1.7 2.0 42.3 1.8 2.5 33.1 2.0 3.0 26.0 2.2 3.5 20.9 2.4 3.9 16.4 2.7 4.5

135 153.3 1.4 1.0 106.6 1.5 1.3 77.3 1.6 1.6 57.7 1.7 2.0 43.9 1.8 2.5 34.3 2.0 3.0 27.0 2.2 3.5 21.7 2.4 3.9 17.1 2.6 4.5

140 158.9 1.4 1.0 110.5 1.5 1.3 80.1 1.6 1.6 59.8 1.7 2.0 45.5 1.8 2.5 35.6 2.0 3.0 28.0 2.2 3.5 22.6 2.4 3.9 17.8 2.6 4.5

145 164.6 1.4 1.0 114.5 1.5 1.3 83.0 1.6 1.6 62.0 1.7 2.0 47.1 1.8 2.5 36.9 2.0 3.0 29.1 2.2 3.5 23.4 2.4 3.9 18.5 2.6 4.5

150 170.3 1.4 1.0 118.4 1.5 1.3 85.8 1.6 1.6 64.1 1.7 2.0 48.8 1.8 2.5 38.1 2.0 3.0 30.1 2.2 3.5 24.3 2.3 4.0 19.2 2.6 4.5

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “B”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.
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Table 6-28.1. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance (Continued)

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “B”

Grade 1.50 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5 5.9 1.5 0.9

10 12.4 1.3 0.9 8.3 1.5 1.2 5.5 1.9 1.5

15 18.9 1.3 0.9 12.8 1.4 1.2 9.1 1.6 1.6 6.2 1.9 1.9

20 25.1 1.3 0.9 17.2 1.4 1.2 12.4 1.5 1.6 9.0 1.7 1.9 6.0 2.2 2.2

25 31.4 1.3 0.9 21.8 1.4 1.2 15.6 1.5 1.6 11.5 1.7 2.0 8.4 1.9 2.4

30 37.7 1.3 0.9 26.1 1.4 1.2 18.8 1.5 1.6 14.0 1.6 2.0 10.4 1.8 2.4 7.6 2.1 2.8

35 43.9 1.3 0.9 30.4 1.4 1.2 22.2 1.5 1.6 16.4 1.6 2.0 12.3 1.8 2.4 9.2 2.0 2.8

40 50.2 1.3 0.9 34.8 1.4 1.3 25.3 1.5 1.6 18.8 1.6 2.0 14.2 1.8 2.4 10.8 2.0 2.8 7.8 2.4 3.2

45 56.5 1.3 0.9 39.1 1.4 1.3 28.5 1.5 1.6 21.2 1.6 2.0 16.1 1.7 2.4 12.3 1.9 2.9 9.4 2.2 3.3

50 62.7 1.3 0.9 43.5 1.4 1.3 31.7 1.5 1.6 23.9 1.6 2.0 17.9 1.7 2.4 13.8 1.9 2.9 10.6 2.1 3.3

55 69.0 1.3 0.9 47.8 1.4 1.3 34.8 1.5 1.6 26.2 1.6 2.0 19.8 1.7 2.4 15.3 1.9 2.9 11.9 2.1 3.3 9.1 2.4 3.7

60 75.3 1.3 0.9 52.1 1.4 1.3 38.0 1.5 1.6 28.6 1.6 2.0 21.6 1.7 2.4 16.7 1.9 2.9 13.1 2.1 3.3 10.1 2.4 3.8

65 81.5 1.3 0.9 56.5 1.4 1.3 41.1 1.5 1.6 31.0 1.6 2.0 23.8 1.7 2.4 18.2 1.9 2.9 14.3 2.0 3.3 11.2 2.3 3.8

70 87.8 1.3 0.9 60.8 1.4 1.3 44.3 1.5 1.6 33.3 1.6 2.0 25.6 1.7 2.4 19.6 1.8 2.9 15.5 2.0 3.3 12.2 2.3 3.8 9.2 2.7 4.2

75 94.1 1.3 0.9 65.2 1.4 1.3 47.4 1.5 1.6 35.7 1.6 2.0 27.4 1.7 2.4 21.0 1.8 2.9 16.6 2.0 3.4 13.2 2.2 3.8 10.3 2.6 4.2

80 100.3 1.3 0.9 69.5 1.4 1.3 50.6 1.5 1.6 38.1 1.6 2.0 29.1 1.7 2.4 22.5 1.8 2.9 17.8 2.0 3.4 14.2 2.2 3.8 11.2 2.5 4.3

85 106.6 1.3 0.9 73.8 1.4 1.3 53.7 1.5 1.6 40.5 1.6 2.0 30.9 1.7 2.4 23.9 1.8 2.9 18.9 2.0 3.4 15.2 2.2 3.8 12.1 2.5 4.3

90 112.9 1.3 0.9 78.2 1.4 1.3 56.9 1.5 1.6 42.8 1.6 2.0 32.7 1.7 2.4 25.7 1.8 2.9 20.1 2.0 3.4 16.1 2.2 3.9 12.9 2.4 4.3

95 119.1 1.3 0.9 82.5 1.4 1.3 60.0 1.5 1.6 45.2 1.6 2.0 34.5 1.7 2.4 27.1 1.8 2.9 21.2 2.0 3.4 17.0 2.2 3.9 13.8 2.4 4.3

100 125.4 1.3 0.9 86.9 1.4 1.3 63.2 1.5 1.6 47.6 1.6 2.0 36.3 1.7 2.4 28.5 1.8 2.9 22.4 2.0 3.4 18.0 2.2 3.9 14.6 2.4 4.3

105 131.7 1.3 0.9 91.2 1.4 1.3 66.4 1.5 1.6 50.0 1.6 2.0 38.1 1.7 2.4 29.9 1.8 2.9 23.5 2.0 3.4 19.0 2.1 3.9 15.4 2.4 4.3

110 138.0 1.3 0.9 95.5 1.4 1.3 69.5 1.5 1.6 52.3 1.6 2.0 40.0 1.7 2.4 31.3 1.8 2.9 24.7 2.0 3.4 19.9 2.1 3.9 16.2 2.3 4.3

115 144.2 1.3 0.9 99.9 1.4 1.3 72.7 1.5 1.6 54.7 1.6 2.0 41.8 1.7 2.4 32.8 1.8 2.9 25.8 2.0 3.4 20.9 2.1 3.9 17.0 2.3 4.3

120 150.5 1.3 0.9 104.2 1.4 1.3 75.8 1.5 1.6 57.1 1.6 2.0 43.6 1.7 2.4 34.2 1.8 2.9 27.0 2.0 3.4 21.8 2.1 3.9 17.8 2.3 4.4

125 156.8 1.3 0.9 108.6 1.4 1.3 79.0 1.5 1.6 59.5 1.6 2.0 45.4 1.7 2.4 35.6 1.8 2.9 28.5 2.0 3.4 22.7 2.1 3.9 18.6 2.3 4.4

130 163.0 1.3 0.9 112.9 1.4 1.3 82.2 1.5 1.6 61.8 1.6 2.0 47.2 1.7 2.4 37.0 1.8 2.9 29.6 2.0 3.4 23.7 2.1 3.9 19.3 2.3 4.4

135 169.3 1.3 0.9 117.2 1.4 1.3 85.3 1.5 1.6 64.2 1.6 2.0 49.0 1.7 2.4 38.4 1.8 2.9 30.8 1.9 3.4 24.6 2.1 3.9 20.1 2.3 4.4

140 175.6 1.3 0.9 121.6 1.4 1.3 88.5 1.5 1.6 66.6 1.6 2.0 50.8 1.7 2.4 39.8 1.8 2.9 31.9 1.9 3.4 25.6 2.1 3.9 20.9 2.3 4.4

145 181.8 1.3 0.9 125.9 1.4 1.3 91.6 1.5 1.6 69.0 1.6 2.0 52.6 1.7 2.4 41.3 1.8 2.9 33.0 1.9 3.4 26.5 2.1 3.9 21.7 2.3 4.4

150 188.1 1.3 0.9 130.3 1.4 1.3 94.8 1.5 1.6 71.3 1.6 2.0 54.4 1.7 2.4 42.7 1.8 2.9 34.2 1.9 3.4 27.4 2.1 3.9 22.5 2.3 4.4

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “B”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.
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Table 6-28.1. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance (Continued)

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “B”

Grade 1.75 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5 6.5 1.3 0.9

10 13.5 1.2 0.9 9.1 1.4 1.2 6.4 1.6 1.5

15 20.5 1.2 0.9 13.9 1.3 1.2 10.0 1.4 1.6 7.2 1.7 1.9

20 27.3 1.2 0.9 18.8 1.3 1.2 13.6 1.4 1.6 10.0 1.6 1.9 7.3 1.8 2.3

25 34.1 1.2 0.9 23.5 1.3 1.2 17.0 1.4 1.6 12.7 1.5 1.9 9.5 1.7 2.3 6.8 2.0 2.7

30 40.9 1.2 0.9 28.2 1.3 1.2 20.7 1.4 1.6 15.4 1.5 1.9 11.6 1.7 2.3 8.7 1.9 2.8

35 47.7 1.2 0.9 32.8 1.3 1.2 24.1 1.4 1.6 17.9 1.5 2.0 13.6 1.6 2.4 10.4 1.8 2.8 7.9 2.1 3.2

40 54.5 1.2 0.9 37.5 1.3 1.2 27.5 1.4 1.6 20.8 1.5 1.9 15.7 1.6 2.4 12.1 1.8 2.8 9.3 2.0 3.2

45 61.3 1.2 0.9 42.2 1.3 1.2 30.9 1.4 1.6 23.4 1.5 1.9 17.7 1.6 2.4 13.7 1.8 2.8 10.7 1.9 3.3 7.9 2.3 3.7

50 68.1 1.2 0.9 46.9 1.3 1.2 34.4 1.4 1.6 26.0 1.5 1.9 19.7 1.6 2.4 15.3 1.7 2.8 12.0 1.9 3.3 9.3 2.2 3.7

55 74.9 1.2 0.9 51.6 1.3 1.2 37.8 1.4 1.6 28.5 1.5 1.9 22.1 1.6 2.3 16.9 1.7 2.8 13.3 1.9 3.3 10.5 2.1 3.7 7.5 2.7 4.1

60 81.7 1.2 0.9 56.2 1.3 1.2 41.2 1.4 1.6 31.1 1.5 2.0 24.0 1.6 2.3 18.5 1.7 2.8 14.6 1.9 3.3 11.6 2.1 3.7 9.0 2.4 4.1

65 88.5 1.2 0.9 60.9 1.3 1.2 44.6 1.4 1.6 33.7 1.5 2.0 26.0 1.6 2.4 20.1 1.7 2.8 15.9 1.9 3.3 12.7 2.1 3.7 10.0 2.3 4.2

70 95.4 1.2 0.9 65.6 1.3 1.2 48.1 1.4 1.6 36.3 1.5 2.0 28.0 1.6 2.4 21.6 1.7 2.9 17.2 1.8 3.3 13.8 2.0 3.8 11.0 2.3 4.2

75 102.2 1.2 0.9 70.3 1.3 1.2 51.5 1.4 1.6 38.9 1.5 2.0 30.0 1.6 2.4 23.2 1.7 2.9 18.4 1.8 3.3 14.8 2.0 3.8 11.9 2.2 4.2

80 109.0 1.2 0.9 75.0 1.3 1.2 54.9 1.4 1.6 41.5 1.5 2.0 32.0 1.6 2.4 25.1 1.7 2.8 19.7 1.8 3.3 15.8 2.0 3.8 12.8 2.2 4.2

85 115.8 1.2 0.9 79.6 1.3 1.2 58.3 1.4 1.6 44.1 1.5 2.0 34.0 1.6 2.4 26.6 1.7 2.8 21.0 1.8 3.3 16.9 2.0 3.8 13.7 2.2 4.2

90 122.6 1.2 0.9 84.3 1.3 1.2 61.8 1.4 1.6 46.6 1.5 2.0 36.0 1.6 2.4 28.2 1.7 2.8 22.2 1.8 3.3 17.9 2.0 3.8 14.6 2.2 4.3

95 129.4 1.2 0.9 89.0 1.3 1.2 65.2 1.4 1.6 49.2 1.5 2.0 37.9 1.6 2.4 29.8 1.7 2.8 23.5 1.8 3.3 19.0 2.0 3.8 15.5 2.2 4.3

100 136.2 1.2 0.9 93.7 1.3 1.2 68.6 1.4 1.6 51.8 1.5 2.0 39.8 1.6 2.4 31.3 1.7 2.8 24.8 1.8 3.3 20.0 2.0 3.8 16.3 2.1 4.3

105 143.0 1.2 0.9 98.4 1.3 1.2 72.1 1.4 1.6 54.4 1.5 2.0 41.8 1.6 2.4 32.9 1.7 2.8 26.4 1.8 3.3 21.1 2.0 3.8 17.2 2.1 4.3

110 149.8 1.2 0.9 103.1 1.3 1.2 75.5 1.4 1.6 57.0 1.5 2.0 43.8 1.6 2.4 34.4 1.7 2.8 27.6 1.8 3.3 22.1 2.0 3.8 18.1 2.1 4.3

115 156.6 1.2 0.9 107.7 1.3 1.2 78.9 1.4 1.6 59.6 1.5 2.0 45.8 1.6 2.4 36.0 1.7 2.8 28.9 1.8 3.3 23.1 2.0 3.8 19.0 2.1 4.3

120 163.4 1.2 0.9 112.4 1.3 1.2 82.3 1.4 1.6 62.2 1.5 2.0 47.8 1.6 2.4 37.6 1.7 2.8 30.1 1.8 3.3 24.2 1.9 3.8 19.8 2.1 4.3

125 170.3 1.2 0.9 117.1 1.3 1.2 85.8 1.4 1.6 64.8 1.5 2.0 49.8 1.6 2.4 39.1 1.7 2.9 31.4 1.8 3.3 25.2 1.9 3.8 20.7 2.1 4.3

130 177.1 1.2 0.9 121.8 1.3 1.2 89.2 1.4 1.6 67.3 1.5 2.0 51.8 1.6 2.4 40.7 1.7 2.9 32.6 1.8 3.3 26.2 1.9 3.8 21.5 2.1 4.3

135 183.9 1.2 0.9 126.5 1.3 1.2 92.6 1.4 1.6 69.9 1.5 2.0 53.8 1.6 2.4 42.2 1.7 2.9 33.9 1.8 3.3 27.3 1.9 3.8 22.4 2.1 4.3

140 190.7 1.2 0.9 131.2 1.3 1.2 96.1 1.4 1.6 72.5 1.5 2.0 55.7 1.6 2.4 43.8 1.7 2.9 35.1 1.8 3.3 28.7 1.9 3.8 23.3 2.1 4.3

145 197.5 1.2 0.9 135.8 1.3 1.2 99.5 1.4 1.6 75.1 1.5 2.0 57.7 1.6 2.4 45.3 1.7 2.9 36.4 1.8 3.3 29.7 1.9 3.8 24.1 2.1 4.3

150 204.3 1.2 0.9 140.5 1.3 1.2 102.9 1.4 1.6 77.7 1.5 2.0 59.7 1.6 2.4 46.9 1.7 2.9 37.6 1.8 3.3 30.7 1.9 3.8 25.0 2.1 4.3

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “B”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.
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Table 6-28.1. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance (Continued)

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “B”

Grade 2.00 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5 7.1 1.2 0.9

10 14.7 1.2 0.9 9.5 1.3 1.2 7.0 1.4 1.5

15 22.0 1.2 0.9 14.5 1.3 1.2 10.8 1.4 1.5 8.0 1.5 1.9 5.5 1.9 2.1

20 29.3 1.2 0.9 19.6 1.2 1.2 14.6 1.3 1.5 10.9 1.5 1.9 8.1 1.6 2.3 5.5 2.1 2.6

25 36.6 1.2 0.9 24.4 1.2 1.2 18.5 1.3 1.5 13.8 1.4 1.9 10.4 1.6 2.3 7.9 1.8 2.7

30 43.9 1.2 0.9 29.3 1.2 1.2 22.2 1.3 1.6 16.6 1.4 1.9 12.7 1.5 2.3 9.7 1.7 2.7 7.3 2.0 3.1

35 51.2 1.2 0.9 34.2 1.2 1.2 25.8 1.3 1.6 19.6 1.4 1.9 14.9 1.5 2.3 11.5 1.7 2.7 8.9 1.9 3.2

40 58.5 1.2 0.9 39.0 1.2 1.2 29.5 1.3 1.6 22.4 1.4 1.9 17.1 1.5 2.3 13.3 1.6 2.8 10.4 1.8 3.2 8.0 2.1 3.6

45 65.8 1.2 0.9 43.9 1.2 1.2 33.2 1.3 1.6 25.2 1.4 1.9 19.3 1.5 2.3 15.0 1.6 2.8 11.8 1.8 3.2 9.2 2.0 3.7

50 73.1 1.2 0.9 48.8 1.2 1.2 36.8 1.3 1.6 28.0 1.4 1.9 21.7 1.5 2.3 16.7 1.6 2.8 13.2 1.8 3.2 10.5 1.9 3.7 7.9 2.3 4.1

55 80.4 1.2 0.9 53.6 1.2 1.2 40.5 1.3 1.6 30.7 1.4 1.9 23.9 1.5 2.3 18.5 1.6 2.8 14.6 1.7 3.2 11.7 1.9 3.7 9.2 2.2 4.1

60 87.7 1.2 0.9 58.5 1.2 1.2 44.2 1.3 1.6 33.5 1.4 1.9 26.0 1.5 2.3 20.2 1.6 2.8 16.0 1.7 3.2 12.8 1.9 3.7 10.2 2.1 4.1

65 95.0 1.2 0.9 63.4 1.2 1.2 47.9 1.3 1.6 36.3 1.4 1.9 28.2 1.5 2.3 22.1 1.6 2.8 17.4 1.7 3.3 14.0 1.9 3.7 11.3 2.1 4.2

70 102.3 1.2 0.9 68.2 1.2 1.2 51.6 1.3 1.6 39.1 1.4 1.9 30.3 1.5 2.3 23.8 1.6 2.8 18.8 1.7 3.3 15.2 1.9 3.7 12.3 2.1 4.2

75 109.6 1.2 0.9 73.1 1.2 1.2 55.2 1.3 1.6 41.9 1.4 1.9 32.5 1.5 2.3 25.5 1.6 2.8 20.1 1.7 3.3 16.2 1.8 3.7 13.2 2.0 4.2

80 116.9 1.2 0.9 78.0 1.2 1.2 58.9 1.3 1.6 44.7 1.4 1.9 34.6 1.5 2.3 27.2 1.6 2.8 21.5 1.7 3.3 17.4 1.8 3.8 14.2 2.0 4.2

85 124.2 1.2 0.9 82.9 1.2 1.2 62.6 1.3 1.6 47.4 1.4 1.9 36.8 1.5 2.3 28.9 1.6 2.8 22.9 1.7 3.3 18.5 1.8 3.8 15.1 2.0 4.2

90 131.5 1.2 0.9 87.7 1.2 1.2 66.3 1.3 1.6 50.2 1.4 1.9 39.0 1.5 2.3 30.6 1.6 2.8 24.6 1.7 3.2 19.6 1.8 3.8 16.1 2.0 4.2

95 138.8 1.2 0.9 92.6 1.2 1.2 69.9 1.3 1.6 53.0 1.4 1.9 41.1 1.5 2.3 32.3 1.6 2.8 25.9 1.7 3.3 20.8 1.8 3.8 17.0 2.0 4.2

100 146.1 1.2 0.9 97.5 1.2 1.2 73.6 1.3 1.6 55.8 1.4 1.9 43.3 1.5 2.3 34.0 1.6 2.8 27.3 1.7 3.3 21.9 1.8 3.8 18.0 2.0 4.2

105 153.4 1.2 0.9 102.3 1.2 1.2 77.3 1.3 1.6 58.6 1.4 1.9 45.4 1.5 2.3 35.7 1.6 2.8 28.6 1.7 3.3 23.0 1.8 3.8 18.9 2.0 4.2

110 160.7 1.2 0.9 107.2 1.2 1.2 81.0 1.3 1.6 61.4 1.4 1.9 47.6 1.5 2.3 37.3 1.6 2.8 30.0 1.7 3.3 24.1 1.8 3.8 19.8 2.0 4.2

115 168.0 1.2 0.9 112.1 1.2 1.2 84.7 1.3 1.6 64.2 1.4 1.9 49.8 1.5 2.3 39.0 1.6 2.8 31.3 1.7 3.3 25.3 1.8 3.8 20.8 2.0 4.2

120 175.3 1.2 0.9 117.0 1.2 1.2 88.3 1.3 1.6 67.0 1.4 1.9 51.9 1.5 2.3 40.7 1.6 2.8 32.7 1.7 3.3 26.7 1.8 3.7 21.7 2.0 4.2

125 182.6 1.2 0.9 121.8 1.2 1.2 92.0 1.3 1.6 69.7 1.4 1.9 54.1 1.5 2.3 42.4 1.6 2.8 34.1 1.7 3.3 27.8 1.8 3.7 22.6 1.9 4.3

130 189.9 1.2 0.9 126.7 1.2 1.2 95.7 1.3 1.6 72.5 1.4 1.9 56.2 1.5 2.3 44.1 1.6 2.8 35.4 1.7 3.3 28.9 1.8 3.7 23.6 1.9 4.3

135 197.3 1.2 0.9 131.6 1.2 1.2 99.4 1.3 1.6 75.3 1.4 1.9 58.4 1.5 2.3 45.8 1.6 2.8 36.8 1.7 3.3 30.0 1.8 3.7 24.5 1.9 4.3

140 204.6 1.2 0.9 136.5 1.2 1.2 103.1 1.3 1.6 78.1 1.4 1.9 60.6 1.5 2.3 47.5 1.6 2.8 38.1 1.7 3.3 31.1 1.8 3.7 25.4 1.9 4.3

145 211.9 1.2 0.9 141.3 1.2 1.2 106.7 1.3 1.6 80.9 1.4 1.9 62.7 1.5 2.3 49.2 1.6 2.8 39.5 1.7 3.3 32.3 1.8 3.7 26.4 1.9 4.3

150 219.2 1.2 0.9 146.2 1.2 1.2 110.4 1.3 1.6 83.7 1.4 1.9 64.9 1.5 2.3 50.9 1.6 2.8 40.8 1.7 3.3 33.4 1.8 3.7 27.3 1.9 4.3

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “B”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.
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Table 6-28.1. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance (Continued)

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “B”

Grade 3.00 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5 8.8 1.0 0.8 5.8 1.1 1.1 3.9 1.5 1.3

10 18.0 1.0 0.8 12.1 1.1 1.2 8.9 1.1 1.5 6.6 1.3 1.8 4.7 1.5 2.1

15 27.0 1.0 0.8 18.3 1.1 1.2 13.5 1.1 1.5 10.3 1.2 1.8 7.9 1.3 2.2 6.0 1.5 2.5

20 35.9 1.0 0.8 24.4 1.1 1.2 18.2 1.1 1.5 13.8 1.2 1.8 10.7 1.3 2.2 8.3 1.4 2.6 6.4 1.6 3.0

25 44.9 1.0 0.8 30.5 1.1 1.2 22.8 1.1 1.5 17.5 1.2 1.8 13.4 1.3 2.2 10.6 1.4 2.6 8.3 1.5 3.0 6.4 1.7 3.4

30 53.9 1.0 0.8 36.6 1.1 1.2 27.3 1.1 1.5 20.9 1.2 1.8 16.2 1.3 2.2 12.8 1.4 2.6 10.2 1.5 3.0 8.1 1.6 3.5 6.0 1.9 3.9

35 62.8 1.0 0.8 42.7 1.1 1.2 31.8 1.1 1.5 24.4 1.2 1.8 19.1 1.2 2.2 15.0 1.3 2.6 12.0 1.4 3.0 9.6 1.6 3.5 7.6 1.7 3.9

40 71.8 1.0 0.8 48.8 1.1 1.2 36.4 1.1 1.5 27.9 1.2 1.8 21.9 1.2 2.2 17.2 1.3 2.6 13.8 1.4 3.1 11.1 1.5 3.5 9.0 1.7 4.0

45 80.8 1.0 0.8 54.9 1.0 1.2 40.9 1.1 1.5 31.3 1.2 1.8 24.6 1.2 2.2 19.6 1.3 2.6 15.5 1.4 3.1 12.6 1.5 3.5 10.2 1.7 4.0

50 89.7 1.0 0.8 60.9 1.0 1.2 45.4 1.1 1.5 34.8 1.2 1.8 27.3 1.2 2.2 21.8 1.3 2.6 17.3 1.4 3.1 14.1 1.5 3.5 11.5 1.6 4.0

55 98.7 1.0 0.8 67.0 1.0 1.2 50.0 1.1 1.5 38.3 1.2 1.8 30.0 1.2 2.2 24.0 1.3 2.6 19.1 1.4 3.1 15.5 1.5 3.5 12.7 1.6 4.0

60 107.7 1.0 0.8 73.1 1.0 1.2 54.5 1.1 1.5 41.8 1.2 1.8 32.7 1.2 2.2 26.1 1.3 2.6 21.0 1.4 3.1 16.9 1.5 3.6 14.0 1.6 4.0

65 116.6 1.0 0.8 79.2 1.0 1.2 59.0 1.1 1.5 45.2 1.2 1.8 35.5 1.2 2.2 28.3 1.3 2.6 22.8 1.4 3.1 18.4 1.5 3.6 15.1 1.6 4.0

70 125.6 1.0 0.8 85.3 1.0 1.2 63.6 1.1 1.5 48.7 1.2 1.8 38.2 1.2 2.2 30.5 1.3 2.6 24.5 1.4 3.1 19.8 1.5 3.6 16.3 1.6 4.1

75 134.6 1.0 0.8 91.4 1.0 1.2 68.1 1.1 1.5 52.2 1.2 1.9 40.9 1.2 2.2 32.6 1.3 2.6 26.2 1.4 3.1 21.5 1.5 3.5 17.5 1.6 4.1

80 143.6 1.0 0.8 97.5 1.0 1.2 72.7 1.1 1.5 55.7 1.2 1.9 43.6 1.2 2.2 34.8 1.3 2.6 28.0 1.4 3.1 23.0 1.5 3.5 18.8 1.6 4.1

85 152.5 1.0 0.8 103.6 1.0 1.2 77.2 1.1 1.5 59.1 1.2 1.9 46.3 1.2 2.2 37.0 1.3 2.6 29.7 1.4 3.1 24.4 1.5 3.6 20.0 1.6 4.1

90 161.5 1.0 0.8 109.7 1.0 1.2 81.7 1.1 1.5 62.6 1.2 1.9 49.1 1.2 2.2 39.1 1.3 2.6 31.5 1.4 3.1 25.8 1.5 3.6 21.2 1.6 4.1

95 170.5 1.0 0.8 115.8 1.0 1.2 86.3 1.1 1.5 66.1 1.2 1.9 51.8 1.2 2.2 41.3 1.3 2.6 33.2 1.4 3.1 27.2 1.5 3.6 22.6 1.6 4.0

100 179.5 1.0 0.8 121.9 1.0 1.2 90.8 1.1 1.5 69.6 1.2 1.9 54.5 1.2 2.2 43.5 1.3 2.6 35.0 1.4 3.1 28.7 1.5 3.6 23.8 1.6 4.0

105 188.4 1.0 0.8 128.0 1.0 1.2 95.4 1.1 1.5 73.0 1.2 1.9 57.2 1.2 2.2 45.6 1.3 2.6 36.7 1.4 3.1 30.1 1.5 3.6 25.0 1.6 4.0

110 197.4 1.0 0.8 134.1 1.0 1.2 99.9 1.1 1.5 76.5 1.2 1.9 60.0 1.2 2.2 47.8 1.3 2.6 38.4 1.4 3.1 31.5 1.5 3.6 26.2 1.6 4.0

115 206.4 1.0 0.8 140.1 1.0 1.2 104.4 1.1 1.5 80.0 1.2 1.9 62.7 1.2 2.2 50.0 1.3 2.6 40.2 1.4 3.1 32.9 1.5 3.6 27.4 1.6 4.0

120 215.3 1.0 0.8 146.2 1.0 1.2 109.0 1.1 1.5 83.5 1.2 1.9 65.4 1.2 2.2 52.2 1.3 2.6 41.9 1.4 3.1 34.4 1.5 3.6 28.6 1.6 4.0

125 224.3 1.0 0.8 152.3 1.0 1.2 113.5 1.1 1.5 86.9 1.2 1.9 68.1 1.2 2.2 54.3 1.3 2.6 43.7 1.4 3.1 35.8 1.5 3.6 29.8 1.6 4.0

130 233.3 1.0 0.8 158.4 1.0 1.2 118.1 1.1 1.5 90.4 1.2 1.9 70.9 1.2 2.2 56.5 1.3 2.6 45.4 1.4 3.1 37.2 1.5 3.6 30.9 1.6 4.0

135 242.3 1.0 0.8 164.5 1.0 1.2 122.6 1.1 1.5 93.9 1.2 1.9 73.6 1.2 2.2 58.7 1.3 2.6 47.2 1.4 3.1 38.6 1.5 3.6 32.1 1.6 4.1

140 251.2 1.0 0.8 170.6 1.0 1.2 127.1 1.1 1.5 97.4 1.2 1.9 76.3 1.2 2.2 60.8 1.3 2.6 48.9 1.4 3.1 40.1 1.5 3.6 33.3 1.6 4.1

145 260.2 1.0 0.8 176.7 1.0 1.2 131.7 1.1 1.5 100.9 1.2 1.9 79.0 1.2 2.2 63.0 1.3 2.6 50.7 1.4 3.1 41.5 1.5 3.6 34.5 1.6 4.1

150 269.2 1.0 0.8 182.8 1.0 1.2 136.2 1.1 1.5 104.3 1.2 1.9 81.7 1.2 2.2 65.2 1.3 2.6 52.4 1.4 3.1 42.9 1.5 3.6 35.7 1.6 4.1

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “B”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.
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Table 6-28.1. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance (Continued)

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “B”

Grade 4.00 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5 10.1 0.9 0.8 7.0 1.0 1.1 4.9 1.1 1.4

10 20.5 0.9 0.8 14.4 0.9 1.1 10.3 1.0 1.4 7.9 1.1 1.8 6.1 1.2 2.1 4.5 1.4 2.4

15 30.7 0.9 0.8 21.5 0.9 1.1 15.7 1.0 1.4 12.0 1.1 1.8 9.4 1.1 2.1 7.4 1.2 2.5 5.8 1.4 2.8

20 40.9 0.9 0.8 28.6 0.9 1.1 20.9 1.0 1.4 16.3 1.0 1.8 12.6 1.1 2.1 10.1 1.2 2.5 8.0 1.3 2.9 6.3 1.4 3.3

25 51.1 0.9 0.8 35.8 0.9 1.1 26.1 1.0 1.4 20.3 1.0 1.8 16.0 1.1 2.1 12.7 1.2 2.5 10.2 1.3 2.9 8.2 1.4 3.4 6.5 1.5 3.8

30 61.3 0.9 0.8 42.9 0.9 1.1 31.4 1.0 1.4 24.4 1.0 1.8 19.2 1.1 2.1 15.2 1.2 2.5 12.3 1.3 2.9 10.0 1.3 3.4 8.1 1.5 3.8

35 71.5 0.9 0.8 50.1 0.9 1.1 36.6 1.0 1.4 28.3 1.0 1.8 22.4 1.1 2.1 18.0 1.2 2.5 14.4 1.2 2.9 11.7 1.3 3.4 9.6 1.4 3.8

40 81.8 0.9 0.8 57.2 0.9 1.1 41.8 1.0 1.5 32.4 1.0 1.8 25.6 1.1 2.1 20.6 1.2 2.5 16.5 1.2 2.9 13.5 1.3 3.4 11.1 1.4 3.8

45 92.0 0.9 0.8 64.4 0.9 1.1 47.0 1.0 1.5 36.4 1.0 1.8 28.8 1.1 2.1 23.1 1.2 2.5 18.8 1.2 2.9 15.2 1.3 3.4 12.6 1.4 3.9

50 102.2 0.9 0.8 71.5 0.9 1.1 52.2 1.0 1.5 40.5 1.0 1.8 32.0 1.1 2.1 25.7 1.2 2.5 20.9 1.2 2.9 17.0 1.3 3.4 14.0 1.4 3.9

55 112.4 0.9 0.8 78.7 0.9 1.1 57.5 1.0 1.5 44.5 1.0 1.8 35.2 1.1 2.1 28.2 1.2 2.5 23.0 1.2 2.9 18.9 1.3 3.4 15.4 1.4 3.9

60 122.6 0.9 0.8 85.8 0.9 1.1 62.7 1.0 1.5 48.5 1.0 1.8 38.4 1.1 2.2 30.8 1.2 2.5 25.1 1.2 2.9 20.6 1.3 3.4 16.9 1.4 3.9

65 132.8 0.9 0.8 93.0 0.9 1.1 67.9 1.0 1.5 52.6 1.0 1.8 41.5 1.1 2.2 33.4 1.2 2.5 27.2 1.2 2.9 22.3 1.3 3.4 18.3 1.4 3.9

70 143.1 0.9 0.8 100.1 0.9 1.1 73.1 1.0 1.5 56.6 1.0 1.8 44.7 1.1 2.2 35.9 1.2 2.5 29.2 1.2 2.9 24.0 1.3 3.4 20.0 1.4 3.9

75 153.3 0.9 0.8 107.3 0.9 1.1 78.3 1.0 1.5 60.7 1.0 1.8 47.9 1.1 2.2 38.5 1.2 2.5 31.3 1.2 2.9 25.7 1.3 3.4 21.4 1.4 3.9

80 163.5 0.9 0.8 114.4 0.9 1.1 83.6 1.0 1.5 64.7 1.0 1.8 51.1 1.1 2.2 41.0 1.2 2.5 33.4 1.2 2.9 27.4 1.3 3.4 22.8 1.4 3.9

85 173.7 0.9 0.8 121.6 0.9 1.1 88.8 1.0 1.5 68.8 1.0 1.8 54.3 1.1 2.2 43.6 1.2 2.5 35.5 1.2 2.9 29.1 1.3 3.4 24.2 1.4 3.9

90 183.9 0.9 0.8 128.7 0.9 1.1 94.0 1.0 1.5 72.8 1.0 1.8 57.5 1.1 2.2 46.2 1.2 2.5 37.6 1.2 2.9 30.8 1.3 3.4 25.7 1.4 3.9

95 194.1 0.9 0.8 135.9 0.9 1.1 99.2 1.0 1.5 76.8 1.0 1.8 60.7 1.1 2.2 48.7 1.2 2.5 39.7 1.2 2.9 32.5 1.3 3.4 27.1 1.4 3.9

100 204.4 0.9 0.8 143.0 0.9 1.1 104.4 1.0 1.5 80.9 1.0 1.8 63.9 1.1 2.2 51.3 1.2 2.5 41.7 1.2 2.9 34.2 1.3 3.4 28.5 1.3 3.9

105 214.6 0.9 0.8 150.2 0.9 1.1 109.7 1.0 1.5 84.9 1.0 1.8 67.1 1.1 2.2 53.9 1.2 2.5 43.8 1.2 2.9 35.9 1.3 3.4 29.9 1.3 3.9

110 224.8 0.9 0.8 157.4 0.9 1.1 114.9 1.0 1.5 89.0 1.0 1.8 70.3 1.1 2.2 56.4 1.2 2.5 45.9 1.2 2.9 37.6 1.3 3.4 31.3 1.3 3.9

115 235.0 0.9 0.8 164.5 0.9 1.1 120.1 1.0 1.5 93.0 1.0 1.8 73.5 1.1 2.2 59.0 1.2 2.5 48.0 1.2 2.9 39.3 1.3 3.4 32.7 1.3 3.9

120 245.2 0.9 0.8 171.7 0.9 1.1 125.3 1.0 1.5 97.1 1.0 1.8 76.7 1.1 2.2 61.5 1.2 2.5 49.9 1.2 3.0 41.0 1.3 3.4 34.2 1.3 3.9

125 255.5 0.9 0.8 178.8 0.9 1.1 130.5 1.0 1.5 101.1 1.0 1.8 79.9 1.1 2.2 64.1 1.2 2.5 52.0 1.2 3.0 42.7 1.3 3.4 35.6 1.3 3.9

130 265.7 0.9 0.8 186.0 0.9 1.1 135.8 1.0 1.5 105.1 1.0 1.8 83.0 1.1 2.2 66.7 1.2 2.5 54.1 1.2 3.0 44.4 1.3 3.4 37.0 1.3 3.9

135 275.9 0.9 0.8 193.1 0.9 1.1 141.0 1.0 1.5 109.2 1.0 1.8 86.2 1.1 2.2 69.2 1.2 2.5 56.1 1.2 3.0 46.1 1.3 3.4 38.4 1.3 3.9

140 286.1 0.9 0.8 200.3 0.9 1.1 146.2 1.0 1.5 113.2 1.0 1.8 89.4 1.1 2.2 71.8 1.2 2.5 58.2 1.2 3.0 47.8 1.3 3.4 39.9 1.3 3.9

145 296.3 0.9 0.8 207.4 0.9 1.1 151.4 1.0 1.5 117.3 1.0 1.8 92.6 1.1 2.2 74.4 1.2 2.5 60.3 1.2 3.0 49.6 1.3 3.4 41.3 1.3 3.9

150 306.5 0.9 0.8 214.6 0.9 1.1 156.7 1.0 1.5 121.3 1.0 1.8 95.8 1.1 2.2 76.9 1.2 2.5 62.4 1.2 3.0 51.3 1.3 3.4 42.7 1.3 3.9

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “B”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.
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Table 6-28.1. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance (Continued)

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “B”

Grade 5.00 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5 11.3 0.8 0.8 8.0 0.9 1.1 5.6 1.0 1.4 4.2 1.1 1.6

10 22.5 0.8 0.8 16.3 0.9 1.1 11.5 0.9 1.4 8.9 1.0 1.7 7.0 1.0 2.0 5.5 1.2 2.4 4.0 1.4 2.6

15 33.7 0.8 0.8 24.3 0.9 1.1 17.4 0.9 1.4 13.7 1.0 1.7 10.7 1.0 2.1 8.5 1.1 2.4 6.8 1.2 2.8 5.4 1.3 3.2

20 45.0 0.8 0.8 32.4 0.9 1.1 23.2 0.9 1.4 18.2 1.0 1.7 14.5 1.0 2.1 11.5 1.1 2.5 9.3 1.1 2.8 7.5 1.2 3.2 6.1 1.4 3.7

25 56.2 0.8 0.8 40.5 0.9 1.1 28.9 0.9 1.4 22.8 1.0 1.7 18.1 1.0 2.1 14.6 1.1 2.4 11.7 1.1 2.8 9.6 1.2 3.3 7.8 1.3 3.7

30 67.4 0.8 0.8 48.7 0.9 1.1 34.7 0.9 1.4 27.3 1.0 1.7 21.7 1.0 2.1 17.5 1.1 2.4 14.1 1.1 2.8 11.6 1.2 3.3 9.5 1.3 3.7

35 78.7 0.8 0.8 56.8 0.9 1.1 40.5 0.9 1.4 31.8 1.0 1.7 25.3 1.0 2.1 20.4 1.0 2.5 16.7 1.1 2.8 13.6 1.2 3.3 11.2 1.3 3.7

40 89.9 0.8 0.8 64.9 0.9 1.1 46.3 0.9 1.4 36.4 1.0 1.7 28.8 1.0 2.1 23.3 1.0 2.5 19.1 1.1 2.8 15.6 1.2 3.3 12.9 1.2 3.7

45 101.1 0.8 0.8 73.0 0.9 1.1 52.1 0.9 1.4 40.9 1.0 1.7 32.4 1.0 2.1 26.2 1.0 2.5 21.5 1.1 2.8 17.7 1.2 3.3 14.6 1.2 3.7

50 112.4 0.8 0.8 81.1 0.9 1.1 57.9 0.9 1.4 45.5 1.0 1.7 36.0 1.0 2.1 29.1 1.0 2.5 23.9 1.1 2.8 19.7 1.2 3.3 16.2 1.2 3.7

55 123.6 0.8 0.8 89.2 0.9 1.1 63.6 0.9 1.4 50.0 1.0 1.7 39.6 1.0 2.1 32.0 1.0 2.5 26.2 1.1 2.8 21.7 1.2 3.3 18.0 1.2 3.8

60 134.8 0.8 0.8 97.3 0.9 1.1 69.4 0.9 1.4 54.5 1.0 1.7 43.2 1.0 2.1 34.9 1.0 2.5 28.6 1.1 2.8 23.6 1.2 3.3 19.7 1.2 3.8

65 146.1 0.8 0.8 105.4 0.9 1.1 75.2 0.9 1.4 59.1 1.0 1.7 46.8 1.0 2.1 37.8 1.0 2.5 31.0 1.1 2.8 25.6 1.2 3.3 21.3 1.2 3.8

70 157.3 0.8 0.8 113.5 0.9 1.1 81.0 0.9 1.4 63.6 1.0 1.7 50.4 1.0 2.1 40.7 1.0 2.5 33.4 1.1 2.8 27.5 1.2 3.3 22.9 1.2 3.8

75 168.6 0.8 0.8 121.6 0.9 1.1 86.8 0.9 1.4 68.2 1.0 1.7 54.0 1.0 2.1 43.6 1.0 2.5 35.8 1.1 2.8 29.4 1.2 3.3 24.5 1.2 3.8

80 179.8 0.8 0.8 129.7 0.9 1.1 92.6 0.9 1.4 72.7 0.9 1.7 57.6 1.0 2.1 46.5 1.0 2.5 38.1 1.1 2.8 31.4 1.2 3.3 26.2 1.2 3.8

85 191.0 0.8 0.8 137.8 0.9 1.1 98.3 0.9 1.4 77.3 0.9 1.7 61.2 1.0 2.1 49.4 1.0 2.5 40.5 1.1 2.8 33.3 1.2 3.3 27.8 1.2 3.8

90 202.3 0.8 0.8 145.9 0.9 1.1 104.1 0.9 1.4 81.8 0.9 1.7 64.9 1.0 2.1 52.3 1.0 2.5 42.9 1.1 2.8 35.3 1.2 3.3 29.4 1.2 3.8

95 213.5 0.8 0.8 154.0 0.9 1.1 109.9 0.9 1.4 86.3 0.9 1.7 68.5 1.0 2.1 55.2 1.0 2.5 45.3 1.1 2.8 37.2 1.2 3.3 31.1 1.2 3.8

100 224.7 0.8 0.8 162.1 0.9 1.1 115.7 0.9 1.4 90.9 0.9 1.7 72.1 1.0 2.1 58.1 1.0 2.5 47.7 1.1 2.8 39.2 1.2 3.3 32.7 1.2 3.8

105 236.0 0.8 0.8 170.2 0.9 1.1 121.5 0.9 1.4 95.4 0.9 1.7 75.7 1.0 2.1 61.0 1.0 2.5 50.0 1.1 2.8 41.1 1.2 3.3 34.3 1.2 3.8

110 247.2 0.8 0.8 178.3 0.9 1.1 127.3 0.9 1.4 100.0 0.9 1.7 79.3 1.0 2.1 64.0 1.0 2.5 52.4 1.1 2.8 43.1 1.2 3.3 36.0 1.2 3.8

115 258.5 0.8 0.8 186.4 0.9 1.1 133.0 0.9 1.4 104.5 0.9 1.7 82.9 1.0 2.1 66.9 1.0 2.5 54.8 1.1 2.8 45.0 1.2 3.3 37.6 1.2 3.8

120 269.7 0.8 0.8 194.6 0.9 1.1 138.8 0.9 1.4 109.1 0.9 1.7 86.5 1.0 2.1 69.8 1.0 2.5 57.2 1.1 2.8 47.0 1.2 3.3 39.2 1.2 3.8

125 280.9 0.8 0.8 202.7 0.9 1.1 144.6 0.9 1.4 113.6 0.9 1.7 90.1 1.0 2.1 72.7 1.0 2.5 59.6 1.1 2.8 48.9 1.2 3.3 40.9 1.2 3.8

130 292.2 0.8 0.8 210.8 0.9 1.1 150.4 0.9 1.4 118.2 0.9 1.7 93.7 1.0 2.1 75.6 1.0 2.5 61.9 1.1 2.8 50.9 1.2 3.3 42.5 1.2 3.8

135 303.4 0.8 0.8 218.9 0.9 1.1 156.2 0.9 1.4 122.7 0.9 1.7 97.3 1.0 2.1 78.5 1.0 2.5 64.3 1.1 2.8 52.9 1.2 3.3 44.1 1.2 3.8

140 314.6 0.8 0.8 227.0 0.9 1.1 162.0 0.9 1.4 127.2 0.9 1.7 100.9 1.0 2.1 81.4 1.0 2.5 66.7 1.1 2.8 54.8 1.2 3.3 45.8 1.2 3.8

145 325.9 0.8 0.8 235.1 0.9 1.1 167.8 0.9 1.4 131.8 0.9 1.7 104.5 1.0 2.1 84.3 1.0 2.5 69.1 1.1 2.8 56.8 1.2 3.3 47.4 1.2 3.8

150 337.1 0.8 0.8 243.2 0.9 1.1 173.5 0.9 1.4 136.3 0.9 1.7 108.1 1.0 2.1 87.2 1.0 2.5 71.5 1.1 2.8 58.7 1.2 3.3 49.0 1.2 3.8

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “B”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.
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Table 6-28.1. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance (Continued)

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “B”

Grade 6.00 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5 12.4 0.7 0.8 8.7 0.8 1.0 6.2 0.9 1.4 4.7 1.0 1.6 3.5 1.2 1.9

10 24.7 0.7 0.8 17.6 0.8 1.0 12.8 0.9 1.4 9.8 0.9 1.7 7.8 1.0 2.0 6.2 1.0 2.3 4.9 1.1 2.7

15 37.1 0.7 0.8 26.4 0.8 1.1 19.2 0.8 1.4 15.0 0.9 1.7 11.8 0.9 2.0 9.5 1.0 2.4 7.7 1.1 2.7 6.2 1.2 3.1 5.0 1.3 3.5

20 49.4 0.7 0.8 35.1 0.8 1.1 25.6 0.8 1.4 19.9 0.9 1.7 16.0 0.9 2.0 12.9 1.0 2.4 10.4 1.0 2.8 8.5 1.1 3.2 7.0 1.2 3.6

25 61.8 0.7 0.8 43.9 0.8 1.1 32.0 0.8 1.4 24.9 0.9 1.7 19.9 0.9 2.0 16.1 1.0 2.4 13.1 1.0 2.8 10.8 1.1 3.2 8.9 1.2 3.6

30 74.1 0.7 0.8 52.7 0.8 1.1 38.4 0.8 1.4 29.9 0.9 1.7 23.8 0.9 2.1 19.3 1.0 2.4 15.9 1.0 2.8 13.0 1.1 3.2 10.8 1.1 3.6

35 86.5 0.7 0.8 61.5 0.8 1.1 44.8 0.8 1.4 34.8 0.9 1.7 27.8 0.9 2.1 22.5 1.0 2.4 18.5 1.0 2.8 15.4 1.1 3.2 12.7 1.1 3.6

40 98.9 0.7 0.8 70.2 0.8 1.1 51.2 0.8 1.4 39.8 0.9 1.7 31.8 0.9 2.1 25.7 1.0 2.4 21.2 1.0 2.8 17.6 1.1 3.2 14.5 1.1 3.6

45 111.2 0.7 0.8 79.0 0.8 1.1 57.6 0.8 1.4 44.8 0.9 1.7 35.7 0.9 2.1 29.0 1.0 2.4 23.8 1.0 2.8 19.8 1.1 3.2 16.6 1.1 3.6

50 123.6 0.7 0.8 87.8 0.8 1.1 64.0 0.8 1.4 49.7 0.9 1.7 39.7 0.9 2.1 32.2 1.0 2.4 26.4 1.0 2.8 22.0 1.1 3.2 18.4 1.1 3.6

55 135.9 0.7 0.8 96.6 0.8 1.1 70.4 0.8 1.4 54.7 0.9 1.7 43.6 0.9 2.1 35.4 1.0 2.4 29.1 1.0 2.8 24.2 1.1 3.2 20.2 1.1 3.7

60 148.3 0.7 0.8 105.3 0.8 1.1 76.8 0.8 1.4 59.7 0.9 1.7 47.6 0.9 2.1 38.6 1.0 2.4 31.7 1.0 2.8 26.3 1.1 3.2 22.0 1.1 3.7

65 160.6 0.7 0.8 114.1 0.8 1.1 83.2 0.8 1.4 64.7 0.9 1.7 51.6 0.9 2.1 41.8 1.0 2.4 34.3 1.0 2.8 28.5 1.1 3.2 23.8 1.1 3.7

70 173.0 0.7 0.8 122.9 0.8 1.1 89.6 0.8 1.4 69.6 0.9 1.7 55.5 0.9 2.1 45.0 1.0 2.4 37.0 1.0 2.8 30.7 1.1 3.2 25.6 1.1 3.7

75 185.4 0.7 0.8 131.7 0.8 1.1 96.0 0.8 1.4 74.6 0.9 1.7 59.5 0.9 2.1 48.2 1.0 2.4 39.6 1.0 2.8 32.9 1.1 3.2 27.4 1.1 3.7

80 197.7 0.7 0.8 140.4 0.8 1.1 102.3 0.8 1.4 79.6 0.9 1.7 63.5 0.9 2.1 51.4 1.0 2.4 42.2 1.0 2.8 35.1 1.1 3.2 29.3 1.1 3.7

85 210.1 0.7 0.8 149.2 0.8 1.1 108.7 0.8 1.4 84.5 0.9 1.7 67.4 0.9 2.1 54.7 1.0 2.4 44.9 1.0 2.8 37.3 1.1 3.2 31.1 1.1 3.7

90 222.4 0.7 0.8 158.0 0.8 1.1 115.1 0.8 1.4 89.5 0.9 1.7 71.4 0.9 2.1 57.9 1.0 2.4 47.5 1.0 2.8 39.5 1.1 3.2 32.9 1.1 3.7

95 234.8 0.7 0.8 166.8 0.8 1.1 121.5 0.8 1.4 94.5 0.9 1.7 75.4 0.9 2.1 61.1 1.0 2.4 50.2 1.0 2.8 41.7 1.1 3.2 34.7 1.1 3.7

100 247.1 0.7 0.8 175.5 0.8 1.1 127.9 0.8 1.4 99.5 0.9 1.7 79.3 0.9 2.1 64.3 1.0 2.4 52.8 1.0 2.8 43.9 1.1 3.2 36.6 1.1 3.7

105 259.5 0.7 0.8 184.3 0.8 1.1 134.3 0.8 1.4 104.4 0.9 1.7 83.3 0.9 2.1 67.5 1.0 2.4 55.4 1.0 2.8 46.1 1.1 3.2 38.4 1.1 3.7

110 271.8 0.7 0.8 193.1 0.8 1.1 140.7 0.8 1.4 109.4 0.9 1.7 87.3 0.9 2.1 70.7 1.0 2.4 58.1 1.0 2.8 48.2 1.1 3.2 40.2 1.1 3.7

115 284.2 0.7 0.8 201.9 0.8 1.1 147.1 0.8 1.4 114.4 0.9 1.7 91.2 0.9 2.1 73.9 1.0 2.4 60.7 1.0 2.8 50.4 1.1 3.2 42.0 1.1 3.7

120 296.6 0.7 0.8 210.7 0.8 1.1 153.5 0.8 1.4 119.3 0.9 1.7 95.2 0.9 2.1 77.2 1.0 2.4 63.3 1.0 2.8 52.6 1.1 3.2 43.9 1.1 3.7

125 308.9 0.7 0.8 219.4 0.8 1.1 159.9 0.8 1.4 124.3 0.9 1.7 99.2 0.9 2.1 80.4 1.0 2.4 66.0 1.0 2.8 54.8 1.1 3.2 45.7 1.1 3.7

130 321.3 0.7 0.8 228.2 0.8 1.1 166.3 0.8 1.4 129.3 0.9 1.7 103.1 0.9 2.1 83.6 1.0 2.4 68.6 1.0 2.8 57.0 1.1 3.2 47.5 1.1 3.7

135 333.6 0.7 0.8 237.0 0.8 1.1 172.7 0.8 1.4 134.3 0.9 1.7 107.1 0.9 2.1 86.8 1.0 2.4 71.3 1.0 2.8 59.2 1.1 3.2 49.3 1.1 3.7

140 346.0 0.7 0.8 245.8 0.8 1.1 179.1 0.8 1.4 139.2 0.9 1.7 111.0 0.9 2.1 90.0 1.0 2.4 73.9 1.0 2.8 61.4 1.1 3.2 51.2 1.1 3.7

145 358.3 0.7 0.8 254.5 0.8 1.1 185.5 0.8 1.4 144.2 0.9 1.7 115.0 0.9 2.1 93.2 1.0 2.4 76.5 1.0 2.8 63.6 1.1 3.2 53.0 1.1 3.7

150 370.7 0.7 0.8 263.3 0.8 1.1 191.9 0.8 1.4 149.2 0.9 1.7 119.0 0.9 2.1 96.4 1.0 2.4 79.2 1.0 2.8 65.8 1.1 3.2 54.8 1.1 3.7

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “B”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.
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Table 6-28.1. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance (Continued)

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “B”

Grade 8.00 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5 14.0 0.7 0.8 10.1 0.7 1.0 7.4 0.8 1.3 5.5 0.8 1.6 4.4 0.9 1.9 3.4 1.0 2.1

10 28.0 0.7 0.8 20.1 0.7 1.0 15.0 0.8 1.3 11.3 0.8 1.7 9.1 0.8 2.0 7.4 0.9 2.3 6.0 0.9 2.6 4.9 1.0 3.0 3.8 1.2 3.3

15 41.9 0.7 0.8 30.1 0.7 1.0 22.4 0.8 1.3 17.0 0.8 1.7 13.9 0.8 2.0 11.4 0.9 2.3 9.2 0.9 2.7 7.6 1.0 3.0 6.3 1.0 3.4

20 55.9 0.7 0.8 40.1 0.7 1.0 29.9 0.8 1.3 22.6 0.8 1.7 18.5 0.8 2.0 15.1 0.9 2.3 12.5 0.9 2.7 10.2 1.0 3.1 8.5 1.0 3.5

25 69.9 0.7 0.8 50.1 0.7 1.0 37.3 0.8 1.3 28.2 0.8 1.7 23.1 0.8 2.0 18.8 0.9 2.3 15.6 0.9 2.7 13.0 0.9 3.1 10.8 1.0 3.5

30 83.9 0.7 0.8 60.1 0.7 1.0 44.8 0.8 1.3 33.9 0.8 1.7 27.7 0.8 2.0 22.6 0.9 2.3 18.6 0.9 2.7 15.6 0.9 3.1 13.0 1.0 3.5

35 97.9 0.7 0.8 70.1 0.7 1.0 52.3 0.8 1.3 39.5 0.8 1.7 32.3 0.8 2.0 26.3 0.9 2.3 21.7 0.9 2.7 18.2 0.9 3.1 15.3 1.0 3.5

40 111.8 0.7 0.8 80.2 0.7 1.0 59.7 0.8 1.3 45.1 0.8 1.7 36.9 0.8 2.0 30.1 0.9 2.3 24.8 0.9 2.7 20.8 0.9 3.1 17.5 1.0 3.5

45 125.8 0.7 0.8 90.2 0.7 1.0 67.2 0.8 1.3 50.8 0.8 1.7 41.5 0.8 2.0 33.8 0.9 2.3 27.9 0.9 2.7 23.3 0.9 3.1 19.7 1.0 3.5

50 139.8 0.7 0.8 100.2 0.7 1.0 74.7 0.8 1.3 56.4 0.8 1.7 46.1 0.8 2.0 37.6 0.9 2.3 31.0 0.9 2.7 25.9 0.9 3.1 21.9 1.0 3.5

55 153.8 0.7 0.8 110.2 0.7 1.0 82.1 0.8 1.3 62.1 0.8 1.7 50.7 0.8 2.0 41.3 0.9 2.3 34.1 0.9 2.7 28.5 0.9 3.1 24.0 1.0 3.5

60 167.8 0.7 0.8 120.2 0.7 1.0 89.6 0.8 1.3 67.7 0.8 1.7 55.3 0.8 2.0 45.1 0.9 2.3 37.2 0.9 2.7 31.1 0.9 3.1 26.2 1.0 3.5

65 181.7 0.7 0.8 130.3 0.7 1.0 97.0 0.8 1.3 73.3 0.8 1.7 60.0 0.8 2.0 48.8 0.9 2.3 40.3 0.9 2.7 33.7 0.9 3.1 28.4 1.0 3.5

70 195.7 0.7 0.8 140.3 0.7 1.0 104.5 0.8 1.3 79.0 0.8 1.7 64.6 0.8 2.0 52.6 0.9 2.3 43.4 0.9 2.7 36.3 0.9 3.1 30.6 1.0 3.5

75 209.7 0.7 0.8 150.3 0.7 1.0 112.0 0.8 1.3 84.6 0.8 1.7 69.2 0.8 2.0 56.3 0.9 2.3 46.5 0.9 2.7 38.9 0.9 3.1 32.8 1.0 3.5

80 223.7 0.7 0.8 160.3 0.7 1.0 119.4 0.8 1.3 90.3 0.8 1.7 73.8 0.8 2.0 60.1 0.9 2.3 49.6 0.9 2.7 41.4 0.9 3.1 35.0 1.0 3.5

85 237.7 0.7 0.8 170.3 0.7 1.0 126.9 0.8 1.3 95.9 0.8 1.7 78.4 0.8 2.0 63.8 0.9 2.3 52.7 0.9 2.7 44.0 0.9 3.1 37.1 1.0 3.5

90 251.6 0.7 0.8 180.3 0.7 1.0 134.4 0.8 1.3 101.6 0.8 1.7 83.0 0.8 2.0 67.6 0.9 2.3 55.8 0.9 2.7 46.6 0.9 3.1 39.3 1.0 3.5

95 265.6 0.7 0.8 190.4 0.7 1.0 141.8 0.8 1.3 107.2 0.8 1.7 87.6 0.8 2.0 71.3 0.9 2.3 58.9 0.9 2.7 49.2 0.9 3.1 41.5 1.0 3.5

100 279.6 0.7 0.8 200.4 0.7 1.0 149.3 0.8 1.3 112.8 0.8 1.7 92.2 0.8 2.0 75.1 0.9 2.3 62.0 0.9 2.7 51.8 0.9 3.1 43.7 1.0 3.5

105 293.6 0.7 0.8 210.4 0.7 1.0 156.8 0.8 1.3 118.5 0.8 1.7 96.8 0.8 2.0 78.9 0.9 2.3 65.1 0.9 2.7 54.4 0.9 3.1 45.9 1.0 3.5

110 307.6 0.7 0.8 220.4 0.7 1.0 164.2 0.8 1.3 124.1 0.8 1.7 101.4 0.8 2.0 82.6 0.9 2.3 68.2 0.9 2.7 57.0 0.9 3.1 48.0 1.0 3.5

115 321.5 0.7 0.8 230.4 0.7 1.0 171.7 0.8 1.3 129.8 0.8 1.7 106.1 0.8 2.0 86.4 0.9 2.3 71.3 0.9 2.7 59.6 0.9 3.1 50.2 1.0 3.5

120 335.5 0.7 0.8 240.5 0.7 1.0 179.1 0.8 1.3 135.4 0.8 1.7 110.7 0.8 2.0 90.1 0.9 2.3 74.4 0.9 2.7 62.2 0.9 3.1 52.4 1.0 3.5

125 349.5 0.7 0.8 250.5 0.7 1.0 186.6 0.8 1.3 141.0 0.8 1.7 115.3 0.8 2.0 93.9 0.9 2.3 77.5 0.9 2.7 64.7 0.9 3.1 54.6 1.0 3.5

130 363.5 0.7 0.8 260.5 0.7 1.0 194.1 0.8 1.3 146.7 0.8 1.7 119.9 0.8 2.0 97.6 0.9 2.3 80.6 0.9 2.7 67.3 0.9 3.1 56.8 1.0 3.5

135 377.5 0.7 0.8 270.5 0.7 1.0 201.5 0.8 1.3 152.3 0.8 1.7 124.5 0.8 2.0 101.4 0.9 2.3 83.7 0.9 2.7 69.9 0.9 3.1 59.0 1.0 3.5

140 391.5 0.7 0.8 280.5 0.7 1.0 209.0 0.8 1.3 158.0 0.8 1.7 129.1 0.8 2.0 105.1 0.9 2.3 86.8 0.9 2.7 72.5 0.9 3.1 61.1 1.0 3.5

145 405.4 0.7 0.8 290.6 0.7 1.0 216.5 0.8 1.3 163.6 0.8 1.7 133.7 0.8 2.0 108.9 0.9 2.3 89.9 0.9 2.7 75.1 0.9 3.1 63.3 1.0 3.5

150 419.4 0.7 0.8 300.6 0.7 1.0 223.9 0.8 1.3 169.3 0.8 1.7 138.3 0.8 2.0 112.6 0.9 2.3 93.0 0.9 2.7 77.7 0.9 3.1 65.5 1.0 3.5

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “B”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.
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Table 6-28.1. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance (Continued)

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “B”

Grade 10.00 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5 15.3 0.6 0.8 11.1 0.7 1.0 8.1 0.7 1.3 6.3 0.7 1.6 4.8 0.8 1.9 4.0 0.9 2.2 3.1 1.0 2.4

10 30.6 0.6 0.8 22.1 0.7 1.0 16.5 0.7 1.3 12.8 0.7 1.6 10.0 0.8 2.0 8.4 0.8 2.2 6.9 0.8 2.6 5.7 0.9 2.9 4.7 1.0 3.3

15 45.9 0.6 0.8 33.2 0.7 1.0 24.7 0.7 1.3 19.2 0.7 1.6 15.0 0.8 2.0 12.7 0.8 2.2 10.5 0.8 2.6 8.7 0.9 3.0 7.3 0.9 3.3

20 61.2 0.6 0.8 44.2 0.7 1.0 32.9 0.7 1.3 25.6 0.7 1.6 20.0 0.8 2.0 17.0 0.8 2.2 14.1 0.8 2.6 11.8 0.9 3.0 9.8 0.9 3.4

25 76.5 0.6 0.8 55.3 0.7 1.0 41.1 0.7 1.3 32.0 0.7 1.6 25.0 0.8 2.0 21.2 0.8 2.3 17.6 0.8 2.6 14.7 0.9 3.0 12.5 0.9 3.4

30 91.8 0.6 0.8 66.3 0.7 1.0 49.3 0.7 1.3 38.3 0.7 1.6 29.9 0.8 2.0 25.4 0.8 2.3 21.1 0.8 2.6 17.7 0.8 3.0 15.0 0.9 3.3

35 107.1 0.6 0.8 77.4 0.7 1.0 57.5 0.7 1.3 44.7 0.7 1.6 34.9 0.8 2.0 29.7 0.8 2.3 24.6 0.8 2.6 20.6 0.8 3.0 17.5 0.9 3.4

40 122.4 0.6 0.8 88.4 0.7 1.0 65.7 0.7 1.3 51.1 0.7 1.6 39.9 0.8 2.0 33.9 0.8 2.3 28.1 0.8 2.6 23.5 0.8 3.0 20.0 0.9 3.4

45 137.8 0.6 0.8 99.5 0.7 1.0 73.9 0.7 1.3 57.5 0.7 1.6 44.9 0.8 2.0 38.0 0.8 2.3 31.6 0.8 2.6 26.5 0.8 3.0 22.5 0.9 3.4

50 153.1 0.6 0.8 110.6 0.7 1.0 82.1 0.7 1.3 63.9 0.7 1.6 49.9 0.8 2.0 42.2 0.8 2.3 35.1 0.8 2.6 29.4 0.8 3.0 25.0 0.9 3.4

55 168.4 0.6 0.8 121.6 0.7 1.0 90.3 0.7 1.3 70.3 0.7 1.6 54.9 0.8 2.0 46.4 0.8 2.3 38.6 0.8 2.6 32.3 0.8 3.0 27.5 0.9 3.4

60 183.7 0.6 0.8 132.7 0.7 1.0 98.5 0.7 1.3 76.7 0.7 1.6 59.9 0.8 2.0 50.7 0.8 2.3 42.1 0.8 2.6 35.3 0.8 3.0 30.0 0.9 3.4

65 199.0 0.6 0.8 143.7 0.7 1.0 106.7 0.7 1.3 83.1 0.7 1.6 64.8 0.8 2.0 54.9 0.8 2.3 45.6 0.8 2.6 38.2 0.8 3.0 32.5 0.9 3.4

70 214.3 0.6 0.8 154.8 0.7 1.0 115.0 0.7 1.3 89.4 0.7 1.6 69.8 0.8 2.0 59.1 0.8 2.3 49.1 0.8 2.6 41.2 0.8 3.0 35.0 0.9 3.4

75 229.6 0.6 0.8 165.8 0.7 1.0 123.2 0.7 1.3 95.8 0.7 1.6 74.8 0.8 2.0 63.3 0.8 2.3 52.6 0.8 2.6 44.1 0.8 3.0 37.4 0.9 3.4

80 244.9 0.6 0.8 176.9 0.7 1.0 131.4 0.7 1.3 102.2 0.7 1.6 79.8 0.8 2.0 67.6 0.8 2.3 56.1 0.8 2.6 47.0 0.8 3.0 39.8 0.9 3.4

85 260.2 0.6 0.8 187.9 0.7 1.0 139.6 0.7 1.3 108.6 0.7 1.6 84.8 0.8 2.0 71.8 0.8 2.3 59.6 0.8 2.6 50.0 0.8 3.0 42.3 0.9 3.4

90 275.5 0.6 0.8 199.0 0.7 1.0 147.8 0.7 1.3 115.0 0.7 1.6 89.8 0.8 2.0 76.0 0.8 2.3 63.1 0.8 2.6 52.9 0.8 3.0 44.8 0.9 3.4

95 290.8 0.6 0.8 210.0 0.7 1.0 156.0 0.7 1.3 121.4 0.7 1.6 94.8 0.8 2.0 80.2 0.8 2.3 66.6 0.8 2.6 55.8 0.8 3.0 47.3 0.9 3.4

100 306.1 0.6 0.8 221.1 0.7 1.0 164.2 0.7 1.3 127.8 0.7 1.6 99.8 0.8 2.0 84.4 0.8 2.3 70.1 0.8 2.6 58.8 0.8 3.0 49.7 0.9 3.4

105 321.4 0.6 0.8 232.2 0.7 1.0 172.4 0.7 1.3 134.2 0.7 1.6 104.7 0.8 2.0 88.7 0.8 2.3 73.6 0.8 2.6 61.7 0.8 3.0 52.2 0.9 3.4

110 336.7 0.6 0.8 243.2 0.7 1.0 180.6 0.7 1.3 140.5 0.7 1.6 109.7 0.8 2.0 92.9 0.8 2.3 77.1 0.8 2.6 64.7 0.8 3.0 54.7 0.9 3.4

115 352.0 0.6 0.8 254.3 0.7 1.0 188.8 0.7 1.3 146.9 0.7 1.6 114.7 0.8 2.0 97.1 0.8 2.3 80.6 0.8 2.6 67.6 0.8 3.0 57.2 0.9 3.4

120 367.3 0.6 0.8 265.3 0.7 1.0 197.1 0.7 1.3 153.3 0.7 1.6 119.7 0.8 2.0 101.3 0.8 2.3 84.1 0.8 2.6 70.5 0.8 3.0 59.7 0.9 3.4

125 382.6 0.6 0.8 276.4 0.7 1.0 205.3 0.7 1.3 159.7 0.7 1.6 124.7 0.8 2.0 105.5 0.8 2.3 87.6 0.8 2.6 73.5 0.8 3.0 62.2 0.9 3.4

130 397.9 0.6 0.8 287.4 0.7 1.0 213.5 0.7 1.3 166.1 0.7 1.6 129.7 0.8 2.0 109.8 0.8 2.3 91.1 0.8 2.6 76.4 0.8 3.0 64.7 0.9 3.4

135 413.2 0.6 0.8 298.5 0.7 1.0 221.7 0.7 1.3 172.5 0.7 1.6 134.7 0.8 2.0 114.0 0.8 2.3 94.6 0.8 2.6 79.3 0.8 3.0 67.2 0.9 3.4

140 428.6 0.6 0.8 309.5 0.7 1.0 229.9 0.7 1.3 178.9 0.7 1.6 139.7 0.8 2.0 118.2 0.8 2.3 98.1 0.8 2.6 82.3 0.8 3.0 69.6 0.9 3.4

145 443.9 0.6 0.8 320.6 0.7 1.0 238.1 0.7 1.3 185.3 0.7 1.6 144.6 0.8 2.0 122.4 0.8 2.3 101.7 0.8 2.6 85.2 0.8 3.0 72.1 0.9 3.4

150 459.2 0.6 0.8 331.7 0.7 1.0 246.3 0.7 1.3 191.6 0.7 1.6 149.6 0.8 2.0 126.7 0.8 2.3 105.2 0.8 2.6 88.2 0.9 3.0 74.6 0.9 3.4

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “B”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.
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Table 6-28.2. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “C”

Grade 0.25 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5

10

15

20

25 9.3 2.3 1.7

30 11.7 2.2 1.8

35 14.1 2.1 1.7

40 16.3 2.1 1.8

45 18.5 2.1 1.8 10.4 2.8 2.3

50 20.7 2.1 1.8 12.3 2.6 2.3

55 22.9 2.1 1.8 13.8 2.6 2.3

60 25.0 2.0 1.8 15.3 2.5 2.3

65 27.2 2.0 1.8 16.8 2.5 2.3 10.4 3.4 2.8

70 29.3 2.0 1.8 18.2 2.5 2.3 12.1 3.1 2.8

75 31.9 2.0 1.7 19.7 2.4 2.3 13.5 3.0 2.8

80 34.0 2.0 1.7 21.1 2.4 2.3 14.7 2.9 2.8

85 36.1 2.0 1.7 22.5 2.4 2.3 15.8 2.9 2.8

90 38.2 2.0 1.7 23.9 2.4 2.3 16.9 2.8 2.8

95 40.3 2.0 1.7 25.3 2.4 2.3 18.0 2.8 2.8

100 42.4 2.0 1.7 26.7 2.4 2.3 19.1 2.8 2.8

105 44.6 2.0 1.7 28.1 2.4 2.3 20.2 2.8 2.8

110 46.7 2.0 1.7 29.5 2.4 2.3 21.3 2.8 2.8 12.9 3.8 3.4

115 48.8 2.0 1.7 30.8 2.4 2.3 22.3 2.8 2.8 14.0 3.7 3.4

120 50.9 2.0 1.7 32.2 2.4 2.3 23.4 2.8 2.8 15.3 3.5 3.4

125 53.0 2.0 1.8 33.6 2.4 2.3 24.4 2.8 2.8 16.1 3.5 3.4

130 55.1 2.0 1.8 35.0 2.4 2.3 25.5 2.8 2.8 16.9 3.4 3.4

135 57.3 2.0 1.8 36.4 2.4 2.3 26.5 2.7 2.8 17.7 3.4 3.4

140 59.4 2.0 1.8 38.3 2.4 2.3 27.6 2.7 2.8 18.5 3.4 3.4

145 61.5 2.0 1.8 39.7 2.4 2.3 28.6 2.7 2.8 19.3 3.3 3.4

150 63.6 2.0 1.8 41.1 2.4 2.3 29.6 2.7 2.8 20.1 3.3 3.4

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “C”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.

 = Top width, tall vegetation
 = Depth, tall vegetation
 = Design velocity, tall vegetation
 = Permissible velocity, short vegetation

T 
D

V2 
V1 

T 

D
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Table 6-28.2. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance (Continued)

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “C”

Grade 0.50 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5

10

15 8.4 1.6 1.7

20 11.7 1.5 1.7 7.1 2.0 2.2

25 14.9 1.5 1.7 9.7 1.8 2.2

30 18.0 1.5 1.7 12.0 1.7 2.2

35 21.0 1.5 1.7 14.2 1.7 2.2 9.3 2.1 2.7

40 24.4 1.5 1.7 16.3 1.7 2.2 10.9 2.0 2.7

45 27.4 1.5 1.7 18.5 1.7 2.2 12.5 2.0 2.7

50 30.5 1.5 1.7 20.6 1.7 2.2 14.1 1.9 2.7 8.7 2.6 3.3

55 33.5 1.5 1.7 22.7 1.7 2.2 15.7 1.9 2.7 10.4 2.4 3.3

60 36.6 1.5 1.7 24.8 1.7 2.2 17.2 1.9 2.7 11.7 2.3 3.3

65 39.6 1.5 1.7 27.3 1.7 2.2 18.8 1.9 2.7 12.9 2.3 3.3

70 42.6 1.5 1.7 29.4 1.7 2.2 20.3 1.9 2.7 14.0 2.2 3.3 9.8 2.8 3.8

75 45.7 1.5 1.7 31.4 1.7 2.2 21.8 1.9 2.7 15.2 2.2 3.3 11.3 2.7 3.8

80 48.7 1.5 1.7 33.5 1.7 2.2 23.3 1.9 2.7 16.3 2.2 3.3 12.2 2.6 3.8

85 51.7 1.5 1.7 35.6 1.6 2.2 24.8 1.9 2.7 17.4 2.2 3.3 13.2 2.5 3.8

90 54.8 1.5 1.7 37.7 1.6 2.2 26.3 1.9 2.7 18.5 2.2 3.3 14.2 2.5 3.8

95 57.8 1.5 1.7 39.8 1.6 2.2 27.8 1.9 2.7 19.6 2.2 3.3 15.1 2.5 3.8

100 60.9 1.5 1.7 41.9 1.6 2.2 29.7 1.9 2.7 20.7 2.2 3.3 16.0 2.5 3.8 11.0 3.2 4.3

105 63.9 1.5 1.7 44.0 1.6 2.2 31.2 1.9 2.7 21.8 2.2 3.3 16.9 2.5 3.8 12.3 3.0 4.3

110 66.9 1.5 1.7 46.1 1.6 2.2 32.6 1.9 2.7 22.9 2.2 3.3 17.8 2.4 3.8 13.1 2.9 4.3

115 70.0 1.5 1.7 48.1 1.6 2.2 34.1 1.9 2.7 24.0 2.1 3.3 18.7 2.4 3.8 13.9 2.9 4.3

120 73.0 1.5 1.7 50.2 1.6 2.2 35.6 1.9 2.7 25.1 2.1 3.3 19.6 2.4 3.8 14.6 2.9 4.3

125 76.1 1.5 1.7 52.3 1.6 2.2 37.1 1.9 2.7 26.2 2.1 3.3 20.5 2.4 3.8 15.4 2.8 4.3

130 79.1 1.5 1.7 54.4 1.6 2.2 38.5 1.9 2.7 27.3 2.1 3.3 21.3 2.4 3.8 16.1 2.8 4.3

135 82.1 1.5 1.7 56.5 1.6 2.2 40.0 1.9 2.7 28.4 2.1 3.3 22.2 2.4 3.8 16.9 2.8 4.3

140 85.2 1.5 1.7 58.6 1.6 2.2 41.5 1.9 2.7 29.4 2.1 3.3 23.1 2.4 3.8 17.6 2.8 4.3

145 88.2 1.5 1.7 60.7 1.6 2.2 43.0 1.9 2.7 30.5 2.1 3.3 24.0 2.4 3.8 18.3 2.8 4.3 12.3 3.7 4.9

150 91.3 1.5 1.7 62.8 1.6 2.2 44.5 1.9 2.7 31.6 2.1 3.3 24.8 2.4 3.8 19.0 2.7 4.3 13.1 3.5 4.9

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “C”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.
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Table 6-28.2. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance (Continued)

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “C”

Grade 0.75 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5

10 7.0 1.3 1.6

15 11.0 1.3 1.6 7.1 1.5 2.1

20 14.9 1.3 1.6 9.9 1.4 2.1 6.1 1.9 2.6

25 18.9 1.2 1.6 12.7 1.4 2.1 8.6 1.6 2.7

30 22.7 1.2 1.6 15.3 1.4 2.1 10.6 1.6 2.6 6.7 2.1 3.2

35 26.5 1.2 1.6 18.0 1.4 2.1 12.6 1.6 2.7 8.7 1.9 3.2

40 30.2 1.2 1.6 20.6 1.4 2.1 14.5 1.6 2.7 10.3 1.8 3.2

45 34.0 1.2 1.6 23.5 1.4 2.1 16.4 1.5 2.7  11.8 1.8 3.2 7.8 2.3 3.8

50 37.8 1.2 1.6 26.1 1.4 2.1 18.3 1.5 2.7 13.2 1.8 3.2 9.5 2.1 3.8

55 41.5 1.2 1.6 28.7 1.4 2.1 20.2 1.5 2.7 14.7 1.7 3.2 10.7 2.0 3.8

60 45.3 1.2 1.6 31.3 1.4 2.1 22.1 1.5 2.7 16.1 1.7 3.2 11.8 2.0 3.8

65 49.1 1.2 1.6 33.9 1.4 2.1 24.3 1.5 2.6 17.6 1.7 3.2 13.0 2.0 3.8 8.5 2.6 4.4

70 52.9 1.2 1.6 36.5 1.4 2.1 26.2 1.5 2.6 19.0 1.7  3.2 14.1 2.0 3.8 10.0 2.4 4.3

75 56.6 1.2 1.6 39.1 1.4 2.1 28.0 1.5 2.6 20.4 1.7 3.2 15.2 2.0 3.8 11.0 2.4 4.4

80 60.4 1.2 1.6 41.7 1.4 2.1 29.9 1.5 2.6 21.8 1.7 3.2 16.3 1.9 3.8 11.9 2.3 4.4

85 64.2 1.2 1.6 44.3 1.4 2.1 31.8 1.5 2.6 23.2 1.7 3.2 17.4 1.9 3.8 12.8 2.3 4.4 9.1 2.9 4.8

90 67.9 1.2 1.6 46.9 1.4 2.1 33.6 1.5 2.6 24.6 1.7 3.2 18.5 1.9 3.8 13.7 2.3 4.4 10.3 2.7 4.8

95 71.7 1.2 1.6 49.5 1.4 2.1 35.5 1.5 2.6 26.0 1.7 3.2 19.6 1.9 3.8 14.6 2.2 4.4 11.4 2.6 4.8

100 75.5 1.2 1.6 52.1 1.4 2.1 37.3 1.5 2.6 27.8 1.7 3.2 20.7 1.9 3.8 15.4 2.2 4.4 12.2 2.6 4.8

105 79.3 1.2 1.6 54.7 1.4 2.1 39.2 1.5 2.6 29.1 1.7 3.2 21.8 1.9 3.8 16.3 2.2 4.4 12.9 2.5 4.8

110 83.0 1.2 1.6 57.3 1.4 2.1 41.1 1.5 2.6 30.5 1.7 3.2 22.8 1.9 3.8 17.2 2.2 4.4 13.7 2.5 4.8

115 86.8 1.2 1.6 59.9 1.4 2.1 42.9 1.5 2.6 31.9 1.7 3.2 23.9 1.9 3.8 18.0 2.2 4.4 14.4 2.5 4.8 10.5 3.1 5.3

120 90.6 1.2 1.6 62.5 1.4 2.1 44.8 1.5 2.7 33.3 1.7 3.2 25.0 1.9 3.8 18.9 2.2 4.4 15.2 2.5 4.8 11.4 3.0 5.3

125 94.3 1.2 1.6 65.1 1.4 2.1 46.7 1.5 2.7 34.7 1.7 3.2 26.0 1.9 3.8 19.7 2.2 4.4 15.9 2.4 4.8 12.4 2.9 5.3

130 98.1 1.2 1.6 67.7 1.4 2.1 48.5 1.5 2.7 36.0 1.7 3.2 27.1 1.9 3.8 20.5 2.2 4.4 16.6 2.4 4.8 13.0 2.8 5.3

135 101.9 1.2 1.6 70.3 1.4 2.1 50.4 1.5 2.7 37.4 1.7 3.2 28.2 1.9 3.8 21.4 2.2 4.4 17.3 2.4 4.8 13.7 2.8 5.3

140 105.7 1.2 1.6 72.9 1.4 2.1 52.2 1.5 2.7 38.8 1.7 3.2 29.3 1.9 3.8 22.2 2.2 4.4 18.0 2.4 4.9 14.3 2.8 5.3

145 109.4 1.2 1.6 75.5 1.4 2.1 54.1 1.5 2.7 40.2 1.7 3.2 30.8 1.9 3.7 23.1 2.2 4.4 18.7 2.4 4.9 14.9 2.7 5.3

150 113.2 1.2 1.6 78.1 1.4 2.1 56.0 1.5 2.7 41.6 1.7 3.2 31.9 1.9 3.7 23.9 2.1 4.4 19.4 2.4 4.9 15.5 2.7 5.3

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “C”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.
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Table 6-28.2. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance (Continued)

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “C”

Grade 1.00 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5

10 8.2 1.2 1.6 5.2 1.4 2.0

15 12.6 1.1 1.6 8.7 1.3 2.1 5.5 1.6 2.6

20 17.1 1.1 1.6 11.8 1.2 2.1 8.2 1.4 2.6

25 21.4 1.1 1.6 14.9 1.2 2.1 10.5 1.4 2.6 7.3 1.6 3.1

30 25.7 1.1 1.6 18.0 1.2 2.1 12.8 1.4 2.6 9.1 1.6 3.2

35 29.9 1.1 1.6 21.2 1.2 2.1 15.0 1.3 2.6 10.9 1.5 3.1 7.8 1.8 3.7

40 34.2 1.1 1.6 24.3 1.2 2.1 17.3 1.3 2.6 12.6 1.5 3.1 9.2 1.7 3.7

45 38.5 1.1 1.6 27.3 1.2 2.1 19.5 1.3 2.6 14.3 1.5 3.1 10.6 1.7 3.7 7.2 2.2 4.3

50 42.7 1.1 1.6 30.3 1.2 2.1 21.9 1.3 2.6 16.0 1.5 3.2 11.9 1.7 3.7 8.8 2.0 4.3

55 47.0 1.1 1.6 33.3 1.2 2.1 24.1 1.3 2.6 17.7 1.5 3.2 13.3 1.7 3.7 9.9 1.9 4.3

60 51.3 1.1 1.6 36.3 1.2 2.1 26.3 1.3 2.6 19.3 1.5 3.2 14.6 1.7 3.7 11.0 1.9 4.3

65 55.5 1.1 1.6 39.4 1.2 2.1 28.5 1.3 2.6 21.0 1.5 3.2 15.9 1.6 3.7 12.1 1.9 4.3 8.0 2.5 4.9

70 59.8 1.1 1.6 42.4 1.2 2.1 30.7 1.3 2.6 22.7 1.5 3.2 17.1 1.6 3.7 13.2 1.9 4.3 9.5 2.3 4.8

75 64.1 1.1 1.6 45.4 1.2 2.1 32.9 1.3 2.6 24.6 1.5 3.1 18.5 1.6 3.7 14.2 1.8 4.3 10.4 2.2 4.9

80 68.3 1.1 1.6 48.4 1.2 2.1 35.0 1.3 2.6 26.2 1.5 3.1 19.8 1.6 3.7 15.2 1.8 4.3 11.3 2.2 4.9

85 72.6 1.1 1.6 51.5 1.2 2.1 37.2 1.3 2.6 27.9 1.5 3.1 21.0 1.6 3.7 16.3 1.8 4.3 12.1 2.2 4.9 8.8 2.7 5.4

90 76.9 1.1 1.6 54.5 1.2 2.1 39.4 1.3 2.6 29.5 1.5 3.1 22.3 1.6 3.7 17.3 1.8 4.3 13.0 2.1 4.9 9.8 2.6 5.4

95 81.1 1.1 1.6 57.5 1.2 2.1 41.6 1.3 2.6 31.1 1.5 3.1 23.6 1.6 3.7 18.3 1.8 4.3 13.8 2.1 4.9 10.9 2.5 5.3

100 85.4 1.1 1.6 60.5 1.2 2.1 43.8 1.3 2.6 32.7 1.5 3.1 24.9 1.6 3.7 19.3 1.8 4.3 14.6 2.1 4.9 11.6 2.4 5.4

105 89.7 1.1 1.6 63.6 1.2 2.1 46.0 1.3 2.6 34.4 1.5 3.1 26.5 1.6 3.7 20.3 1.8 4.3 15.4 2.1 4.9 12.4 2.4 5.4 9.7 2.8 5.8

110 94.0 1.1 1.6 66.6 1.2 2.1 48.2 1.3 2.6 36.0 1.5 3.1 27.7 1.6 3.7 21.3 1.8 4.3 16.2 2.1 4.9 13.1 2.4 5.4 10.8 2.6 5.8

115 98.2 1.1 1.6 69.6 1.2 2.1 50.4 1.3 2.6 37.6 1.5 3.1 29.0 1.6 3.7 22.3 1.8 4.3 17.0 2.1 4.9 13.8 2.3 5.4 11.5 2.6 5.8

120 102.5 1.1 1.6 72.6 1.2 2.1 52.5 1.3 2.6 39.3 1.5 3.1 30.2 1.6 3.7 23.3 1.8 4.3 17.9 2.1 4.9 14.5 2.3 5.4 12.2 2.6 5.8

125 106.8 1.1 1.6 75.7 1.2 2.1 54.7 1.3 2.6 40.9 1.5 3.1 31.5 1.6 3.7 24.3 1.8 4.3 18.7 2.1 4.9 15.2 2.3 5.4 12.8 2.5 5.8

130 111.0 1.1 1.6 78.7 1.2 2.1 56.9 1.3 2.6 42.5 1.5 3.1 32.7 1.6 3.7 25.3 1.8 4.3 19.4 2.1 4.9 15.9 2.3 5.4 13.4 2.5 5.8

135 115.3 1.1 1.6 81.7 1.2 2.1 59.1 1.3 2.6 44.2 1.5 3.1 34.0 1.6 3.7 26.3 1.8 4.3 20.2 2.0 4.9 16.6 2.3 5.4 14.1 2.5 5.8

140 119.6 1.1 1.6 84.7 1.2 2.1 61.3 1.3 2.6 45.8 1.5 3.1 35.2 1.6 3.7 27.3 1.8 4.3 21.0 2.0 4.9 17.2 2.3 5.4 14.7 2.5 5.8

145 123.8 1.1 1.6 87.8 1.2 2.1 63.5 1.3 2.6 47.5 1.5 3.1 36.5 1.6 3.7 28.7 1.8 4.3 21.8 2.0 4.9 17.9 2.3 5.4 15.3 2.5 5.8

150 128.1 1.1 1.6 90.8 1.2 2.1 65.7 1.3 2.6 49.1 1.5 3.1 37.8 1.6 3.7 29.7 1.8 4.3 22.6 2.0 4.9 18.6 2.3 5.4 15.9 2.4 5.8

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “C”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.



G
aS

W
C

C
 (A

m
ended - 2000)

6-223

Table 6-28.2. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance (Continued)

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “C”

Grade 1.25 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5 4.1 1.2 1.5

10 9.4 1.0 1.5 6.3 1.2 2.0

15 14.3 1.0 1.6 9.9 1.1 2.0 6.8 1.3 2.6

20 19.4 1.0 1.5 13.4 1.1 2.0 9.5 1.2 2.6 6.7 1.4 3.1

25 24.2 1.0 1.5 17.0 1.1 2.0 12.1 1.2 2.6 8.8 1.4 3.1 5.9 1.7 3.6

30 29.0 1.0 1.6 20.4 1.1 2.0 14.6 1.2 2.6 10.7 1.4 3.1 7.8 1.6 3.7

35 33.8 1.0 1.6 23.8 1.1 2.0 17.1 1.2 2.6 12.7 1.3 3.1 9.4 1.5 3.7 6.5 1.9 4.2

40 38.6 1.0 1.6 27.1 1.1 2.0 19.8 1.2 2.5 14.6 1.3 3.1 10.9 1.5 3.7 8.1 1.7 4.2

45 43.5 1.0 1.6 30.5 1.1 2.0 22.3 1.2 2.5 16.5 1.3 3.1 12.5 1.5 3.7 9.4 1.7 4.2

50 48.3 1.0 1.6 33.9 1.1 2.0 24.8 1.2 2.5 18.3 1.3 3.1 13.9 1.5 3.7 10.6 1.7 4.2 7.7 2.0 4.8

55 53.1 1.0 1.6 37.3 1.1 2.0 27.2 1.2 2.6 20.5 1.3 3.1 15.4 1.5 3.7 11.8 1.6 4.3 9.0 1.9 4.8

60 57.9 1.0 1.6 40.7 1.1 2.0 29.7 1.2 2.6 22.3 1.3 3.1 16.9 1.5 3.7 13.0 1.6 4.3 10.1 1.9 4.8

65 62.8 1.0 1.6 44.1 1.1 2.0 32.2 1.2 2.6 24.2 1.3 3.1 18.3 1.5 3.7 14.2 1.6 4.3 11.1 1.8 4.8 8.0 2.3 5.3

70 67.6 1.0 1.6 47.5 1.1 2.0 34.6 1.2 2.6 26.0 1.3 3.1 19.8 1.4 3.7 15.4 1.6 4.3 12.0 1.8 4.8 9.3 2.1 5.3

75 72.4 1.0 1.6 50.8 1.1 2.0 37.1 1.2 2.6 27.9 1.3 3.1 21.2 1.4 3.7 16.5 1.6 4.3 13.0 1.8 4.8 10.1 2.1 5.3

80 77.2 1.0 1.6 54.2 1.1 2.0 39.6 1.2 2.6 29.7 1.3 3.1 23.0 1.4 3.6 17.7 1.6 4.3 14.0 1.8 4.8 11.0 2.0 5.3

85 82.1 1.0 1.6 57.6 1.1 2.0 42.0 1.2 2.6 31.6 1.3 3.1 24.4 1.4 3.6 18.8 1.6 4.3 14.9 1.8 4.8 11.8 2.0 5.3

90 86.9 1.0 1.6 61.0 1.1 2.0 44.5 1.2 2.6 33.5 1.3 3.1 25.8 1.4 3.6 20.0 1.6 4.3 15.9 1.8 4.8 12.6 2.0 5.3 9.1 2.5 5.9

95 91.7 1.0 1.6 64.4 1.1 2.0 47.0 1.2 2.6 35.3 1.3 3.1 27.3 1.4 3.6 21.1 1.6 4.3 16.8 1.8 4.8 13.4 2.0 5.4 10.2 2.4 5.9

100 96.6 1.0 1.6 67.8 1.1 2.0 49.4 1.2 2.6 37.2 1.3 3.1 28.7 1.4 3.6 22.3 1.6 4.3 17.7 1.8 4.8 14.2 2.0 5.4 10.9 2.3 5.9

105 101.4 1.0 1.6 71.2 1.1 2.0 51.9 1.2 2.6 39.0 1.3 3.1 30.1 1.4 3.6 23.4 1.6 4.3 18.7 1.8 4.8 15.0 2.0 5.4 11.6 2.3 5.9

110 106.2 1.0 1.6 74.6 1.1 2.0 54.4 1.2 2.6 40.9 1.3 3.1 31.6 1.4 3.6 24.6 1.6 4.3 19.6 1.7 4.8 15.8 2.0 5.4 12.3 2.3 5.9

115 111.0 1.0 1.6 78.0 1.1 2.0 56.8 1.2 2.6 42.7 1.3 3.1 33.0 1.4 3.6 26.1 1.6 4.2 20.5 1.7 4.8 16.6 1.9 5.4 13.0 2.2 5.9

120 115.9 1.0 1.6 81.3 1.1 2.0 59.3 1.2 2.6 44.6 1.3 3.1 34.4 1.4 3.6 27.2 1.6 4.2 21.5 1.7 4.8 17.3 1.9 5.4 13.6 2.2 5.9

125 120.7 1.0 1.6 84.7 1.1 2.0 61.8 1.2 2.6 46.4 1.3 3.1 35.9 1.4 3.6 28.3 1.6 4.2 22.4 1.7 4.8 18.1 1.9 5.4 14.3 2.2 5.9

130 125.5 1.0 1.6 88.1 1.1 2.0 64.3 1.2 2.6 48.3 1.3 3.1 37.3 1.4 3.7 29.5 1.6 4.2 23.3 1.7 4.8 18.9 1.9 5.4 14.9 2.2 5.9

135 130.3 1.0 1.6 91.5 1.1 2.0 66.7 1.2 2.6 50.2 1.3 3.1 38.7 1.4 3.7 30.6 1.6 4.2 24.2 1.7 4.8 19.6 1.9 5.4 15.6 2.2 5.9

140 135.2 1.0 1.6 94.9 1.1 2.0 69.2 1.2 2.6 52.0 1.3 3.1 40.2 1.4 3.7 31.7 1.6 4.2 25.1 1.7 4.8 20.4 1.9 5.4 16.2 2.2 5.9

145 140.0 1.0 1.6 98.3 1.1 2.0 71.7 1.2 2.6 53.9 1.3 3.1 41.6 1.4 3.7 32.9 1.6 4.2 26.1 1.7 4.8 21.2 1.9 5.4 16.9 2.2 5.9

150 144.8 1.0 1.6 101.7 1.1 2.0 74.1 1.2 2.6 55.7 1.3 3.1 43.0 1.4 3.7 34.0 1.6 4.2 27.0 1.7 4.8 21.9 1.9 5.4 17.5 2.2 5.9

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “C”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.
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Table 6-28.2. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance (Continued)

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “C”

Grade 1.50 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5 4.9 1.0 1.5

10 10.5 0.9 1.5 7.1 1.1 2.0 4.6 1.3 2.5

15 16.0 0.9 1.5 10.9 1.0 2.0 7.8 1.1 2.5 5.3 1.4 3.1

20 21.3 0.9 1.5 14.7 1.0 2.0 10.6 1.1 2.5 7.7 1.3 3.1 5.1 1.6 3.6

25 26.6 0.9 1.5 18.6 1.0 2.0 13.4 1.1 2.5 9.9 1.2 3.1 7.3 1.4 3.6

30 31.9 0.9 1.5 22.3 1.0 2.0 16.2 1.1 2.5 12.0 1.2 3.1 9.0 1.4 3.6 6.6 1.6 4.2

35 37.3 0.9 1.5 26.0 1.0 2.0 19.1 1.1 2.5 14.1 1.2 3.1 10.7 1.4 3.6 8.1 1.5 4.2

40 42.6 0.9 1.5 29.7 1.0 2.0 21.8 1.1 2.5 16.2 1.2 3.1 12.4 1.3 3.6 9.5 1.5 4.2 6.9 1.8 4.7

45 47.9 0.9 1.5 33.4 1.0 2.0 24.5 1.1 2.5 18.3 1.2 3.1 14.0 1.3 3.6 10.8 1.5 4.2 8.3 1.7 4.7

50 53.2 0.9 1.5 37.1 1.0 2.0 27.3 1.1 2.5 20.6 1.2 3.0 15.7 1.3 3.6 12.1 1.5 4.2 9.4 1.7 4.8

55 58.5 0.9 1.5 40.8 1.0 2.0 30.0 1.1 2.5 22.7 1.2 3.0 17.3 1.3 3.6 13.4 1.5 4.2 10.5 1.6 4.8 8.1 1.9 5.3

60 63.8 0.9 1.5 44.5 1.0 2.0 32.7 1.1 2.5 24.7 1.2 3.0 18.9 1.3 3.6 14.7 1.4 4.2 11.6 1.6 4.8 9.1 1.9 5.3

65 69.2 0.9 1.5 48.2 1.0 2.0 35.4 1.1 2.5 26.8 1.2 3.1 20.8 1.3 3.6 16.0 1.4 4.2 12.7 1.6 4.8 10.0 1.8 5.3

70 74.5 0.9 1.5 51.9 1.0 2.0 38.2 1.1 2.5 28.8 1.2 3.1 22.4 1.3 3.6 17.3 1.4 4.2 13.7 1.6 4.8 10.9 1.8 5.3 8.2 2.2 5.8

75 79.8 0.9 1.5 55.6 1.0 2.0 40.9 1.1 2.5 30.9 1.2 3.1 23.9 1.3 3.6 18.6 1.4 4.2 14.8 1.6 4.8 11.8 1.8 5.3 9.3 2.1 5.8

80 85.1 0.9 1.5 59.4 1.0 2.0 43.6 1.1 2.5 32.9 1.2 3.1 25.5 1.3 3.6 19.9 1.4 4.2 15.8 1.6 4.8 12.7 1.8 5.3 10.1 2.0 5.9

85 90.4 0.9 1.5 63.1 1.0 2.0 46.3 1.1 2.5 35.0 1.2 3.1 27.1 1.3 3.6 21.2 1.4 4.2 16.9 1.6 4.8 13.6 1.8 5.3 10.9 2.0 5.9

90 95.8 0.9 1.5 66.8 1.0 2.0 49.0 1.1 2.5 37.1 1.2 3.1 28.7 1.3 3.6 22.8 1.4 4.1 17.9 1.6 4.8 14.5 1.8 5.3 11.6 2.0 5.9

95 101.1 0.9 1.5 70.5 1.0 2.0 51.8 1.1 2.5 39.1 1.2 3.1 30.3 1.3 3.6 24.0 1.4 4.2 18.9 1.6 4.8 15.3 1.7 5.3 12.4 2.0 5.9

100 106.4 0.9 1.5 74.2 1.0 2.0 54.5 1.1 2.5 41.2 1.2 3.1 31.9 1.3 3.6 25.3 1.4 4.2 20.0 1.6 4.8 16.2 1.7 5.3 13 1 1.9 5.9

105 111.7 0.9 1.5 77.9 1.0 2.0 57.2 1.1 2.5 43.2 1.2 3.1 33.5 1.3 3.6 26.5 1.4 4.2 21.0 1.6 4.8 17.0 1.7 5.3 13.9 1.9 5.9

110 117.0 0.9 1.5 81.6 1.0 2.0 59.9 1.1 2.5 45.3 1.2 3.1 35.1 1.3 3.6 27.8 1.4 4.2 22.0 1.6 4.8 17.9 1.7 5.3 14.6 1.9 5.9

115 122.4 0.9 1.5 85.3 1.0 2.0 62.6 1.1 2.5 47.3 1.2 3.1 36.7 1.3 3.6 29.1 1.4 4.2 23.1 1.6 4.8 18.8 1.7 5.3 15.3 1.9 5.9

120 127.7 0.9 1.5 89.0 1.0 2.0 65.4 1.1 2.5 49.4 1.2 3.1 38.3 1.3 3.6 30.3 1.4 4.2 24.1 1.6 478 19.6 1.7 5.3 16.1 1.9 5.9

125 133.0 0.9 1.5 92.7 1.0 2.0 68.1 1.1 2.5 51.4 1.2 3.1 39.9 1.3 3.6 31.6 1.4 4.2 25.4 1.6 4.8 20.5 1.7 5.3 16.8 1.9 5.9

130 138.3 0.9 1.5 96.4 1.0 2.0 70.8 1.1 2.5 53.5 1.2 3.1 41.4 1.3 3.6 32.8 1.4 4.2 26.4 1.6 4.8 21.3 1.7 5.3 17.5 1.9 5.9

135 143.6 0.9 1.5 100.1 1.0 2.0 73.5 1.1 2.5 55.6 1.2 3.1 43.0 1.3 3.6 34.1 1.4 4.2 27.4 1.6 4.8 22.2 1.7 5.3 18.2 1.9 5.9

140 149.0 0.9 1.5 103.9 1.0 2.0 76.3 1.1 2.5 57.6 1.2 3.1 44.6 1.3 3.6 35.3 1.4 4.2 28.5 1.6 4.8 23.0 1.7 5.3 18.9 1.9 5.9

145 154.3 0.9 1.5 107.6 1.0 2.0 79.0 1.1 2.5 59.7 1.2 3.1 46.2 1.3 3.6 36.6 1.4 4.2 29.5 1.6 4.8 23.8 1.7 5.3 19.7 1.9 5.9

150 159.6 0.9 1.5 111.3 1.0 2.0 81.7 1.1 2.5 61.7 1.2 3.1 47.8 1.3 3.6 37.9 1.4 4.2 30.5 1.6 4.8 24.7 1.7 5.3 20.4 1.9 5.9

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “C”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.
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Table 6-28.2. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance (Continued)

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “C”

Grade 1.75 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5 5.4 0.9 1.5

10 11.4 0.9 1.5 7.7 1.0 2.0 5.4 1.1 2.5

15 17.3 0.9 1.5 11.8 1.0 2.0 8.6 1.1 2.5 6.2 1.2 3.0

20 23.1 0.9 1.5 16.0 0.9 2.0 11.6 1.0 2.5 8.6 1.2 3.0 6.3 1.3 3.6

25 28.8 0.9 1.5 20.0 0.9 2.0 14.6 1.0 2.5 10.9 1.1 3.0 8.2 1.3 3.6 5.9 1.5 4.1

30 34.6 0.9 1.5 24.0 0.9 2.0 17.8 1.0 2.5 13.2 1.1 3.0 10.1 1.2 3.6 7.6 1.4 4.2

35 40.3 0.9 1.5 28.0 0.9 2.0 20.7 1.0 2.5 15.5 1.1 3.0 11.9 1.2 3.6 9.1 1.4 4.2 6.9 1.6 4.7

40 46.1 0.9 1.5 32.0 0.9 2.0 23.7 1.0 2.5 18.0 1.1 3.0 13.7 1.2 3.6 10.6 1.4 4.2 8.2 1.6 4.7

45 51.9 0.9 1.5 36.0 0.9 2.0 26.6 1.0 2.5 20.2 1.1 3.0 15.4 1.2 3.6 12.0 1.3 4.2 9.4 1.5 4.7 7.0 1.8 5.3

50 57.6 0.9 1.5 40.0 0.9 2.0 29.6 1.0 2.5 22.4 1.1 3.0 17.2 1.2 3.6 13.5 1.3 4.1 10.6 1.5 4.7 8.3 1.7 5.3

55 63.4 0.9 1.5 44.0 0.9 2.0 32.5 1.0 2.5 24.7 1.1 3.0 19.2 1.2 3.6 14.9 1.3 4.1 11.8 1.5 4.7 9.3 1.7 5.3 6.7 2.1 5.8

60 69.1 0.9 1.5 48.0 0.9 2.0 35.5 1.0 2.5 26.9 1.1 3.0 20.9 1.2 3.6 16.3 1.3 4.1 12.9 1.5 4.7 10.3 1.6 5.3 8.1 1.9 5.8

65 74.9 0.9 1.5 52.0 0.9 2.0 38.4 1.0 2.5 29.2 1.1 3.0 22.7 1.2 3.6 17.7 1.3 4.1 14.1 1.5 4.7 11.3 1.6 5.3 9.0 1.9 5.8

70 80.7 0.9 1.5 56.0 0.9 2.0 41.4 1.0 2.5 31.4 1.1 3.0 24.4 1.2 3.6 19.1 1.3 4.1 15.2 1.5 4.7 12.3 1.6 5.3 9.8 1.8 5.8

75 86.4 0.9 1.5 60.0 0.9 2.0 44.3 1.0 2.5 33.6 1.1 3.0 26.1 1.2 3.6 20.5 1.3 4.1 16.4 1.4 4.7 13.2 1.6 5.3 10.7 1.8 5.8

80 92.2 0.9 1.5 63.9 0.9 2.0 47.3 1.0 2.5 35.9 1.1 3.0 27.9 1.2 3.6 22.2 1.3 4.1 17.5 1.4 4.7 14.2 1.6 5.3 11.5 1.8 5.8

85 97.9 0.9 1.5 67.9 0.9 2.0 50.2 1.0 2.5 38.1 1.1 3.0 29.6 1.2 3.6 23.5 1.3 4.1 18.6 1.4 4.7 15.1 1.6 5.3 12.3 1.8 5.8

90 103.7 0.9 1.5 71.9 0.9 2.0 53.2 1.0 2.5 40.3 1.1 3.0 31.4 1.2 3.6 24.9 1.3 4.1 19.8 1.4 4.7 16.1 1.6 5.3 13.1 1.8 5.8

95 109.5 0.9 1.5 75.9 0.9 2.0 56.1 1.0 2.5 42.6 1.1 3.0 33.1 1.2 3.6 26.3 1.3 4.1 20.9 1.4 4.7 17.0 1.6 5.3 13.9 1.7 5.8

100 115.2 0.9 1.5 79.9 0.9 2.0 59.1 1.0 2.5 44.8 1.1 3.0 34.8 1.2 3.6 27.7 1.3 4.1 22.0 1.4 4.7 17.9 1.6 5.3 14.7 1.7 5.8

105 121.0 0.9 1.5 83.9 0.9 2.0 62.0 1.0 2.5 47.1 1.1 3.0 36.6 1.2 3.6 29.0 1.3 4.1 23.4 1.4 4.7 18.9 1.6 5.3 15.5 1.7 5.8

110 126.8 0.9 1.5 87.9 0.9 2.0 65.0 1.0 2.5 49.3 1.1 3.0 38.3 1.2 3.6 30.4 1.3 4.1 24.5 1.4 4.7 19.8 1.6 5.3 16.3 1.7 5.8

115 132.5 0.9 1.5 91.9 0.9 2.0 67.9 1.0 2.5 51.5 1.1 3.0 40.1 1.2 3.6 31.8 1.3 4.1 25.6 1.4 4.7 20.7 1.6 5.3 17.1 1.7 5.9

120 138.3 0.9 1.5 95.9 0.9 2.0 70.9 1.0 2.5 53.8 1.1 3.0 41.8 1.2 3.6 33.2 1.3 4.1 26.8 1.4 4.7 21.7 1.6 5.3 17.9 1.7 5.9

125 144.0 0.9 1.5 99.9 0.9 2.0 73.8 1.0 2.5 56.0 1.1 3.0 43.5 1.2 3.6 34.6 1.3 4.1 27.9 1.4 4.7 22.6 1.6 5.3 18.7 1.7 5.9

130 149.8 0.9 1.5 103.9 0.9 2.0 76.8 1.0 2.5 58.3 1.1 3.0 45.3 1.2 3.6 35.9 1.3 4.1 29.0 1.4 4.7 23.5 1.6 5.3 19.4 1.7 5.9

135 155.6 0.9 1.5 107.9 0.9 2.0 79.7 1.0 2.5 60.5 1.1 3.0 47.0 1.2 3.6 37.3 1.3 4.1 30.1 1.4 4.7 24.5 1.6 5.3 20.2 1.7 5.9

140 161.3 0.9 1.5 111.9 0.9 2.0 82.7 1.0 2.5 62.7 1.1 3.0 48.8 1.2 3.6 38.7 1.3 4.1 31.2 1.4 4.7 25.7 1.6 5.3 21.0 1.7 5.9

145 167.1 0.9 1.5 115.9 0.9 2.0 85.6 1.0 2.5 65.0 1.1 3.0 50.5 1.2 3.6 40.1 1.3 4.1 32.3 1.4 4.7 26.6 1.6 5.3 21.8 1.7 5.9

150 172.8 0.9 1.5 119.9 0.9 2.0 88.6 1.0 2.5 67.2 1.1 3.0 52.2 1.2 3.6 41.5 1.3 4.1 33.4 1.4 4.7 27.5 1.6 5.3 22.6 1.7 5.9

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “C”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.
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Table 6-28.2. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance (Continued)

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “C”

Grade 2.00 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5 5.9 0.9 1.5

10 12.4 0.8 1.5 8.1 0.9 2.0 5.9 1.0 2.5

15 18.5 0.8 1.5 12.3 0.9 2.0 9.3 1.0 2.5 6.8 1.1 3.0 4.7 1.4 3.5

20 24.7 0.8 1.5 16.7 0.9 2.0 12.5 1.0 2.5 9.4 1.1 3.0 7.0 1.2 3.6 4.7 1.5 4.1

25 30.8 0.8 1.5 20.8 0.9 2.0 15.9 1.0 2.4 11.8 1.1 3.0 9.0 1.2 3.5 6.8 1.3 4.1

30 37.0 0.8 1.5 25.0 0.9 2.0 19.0 1.0 2.5 14.3 1.1 3.0 11.0 1.2 3.5 8.5 1.3 4.1 6.4 1.5 4.7

35 43.2 0.8 1.5 29.1 0.9 2.0 22.2 1.0 2.5 16.9 1.0 3.0 12.9 1.1 3.5 10.1 1.3 4.1 7.8 1.4 4.7

40 49.3 0.8 1.5 33.3 0.9 2.0 25.3 1.0 2.5 19.3 1.0 3.0 14.8 1.1 3.5 11.6 1.3 4.1 9.1 1.4 4.7 7.1 1.6 5.2

45 55.5 0.8 1.5 37.4 0.9 2.0 28.5 1.0 2.5 21.7 1.0 3.0 16.7 1.1 3.5 13.1 1.3 4.1 10.4 1.4 4.7 8.2 1.6 5.2

50 61.7 0.8 1.5 41.6 0.9 2.0 31.7 1.0 2.5 24.1 1.0 3.0 18.8 1.1 3.5 14.7 1.2 4.1 11.7 1.4 4.7 9.3 1.5 5.3 7.1 1.8 5.8

55 67.8 0.8 1.5 45.7 0.9 2.0 34.8 1.0 2.5 26.5 1.0 3.0 20.7 1.1 3.5 16.2 1.2 4.1 12.9 1.4 4.7 10.4 1.5 5.3 8.2 1.7 5.8

60 74.0 0.8 1.5 49.9 0.9 2.0 38.0 1.0 2.5 28.9 1.0 3.0 22.6 1.1 3.5 17.7 1.2 4.1 14.1 1.4 4.7 11.4 1.5 5.3 9.2 1.7 5.8

65 80.2 0.8 1.5 54.0 0.9 2.0 41.1 1.0 2.5 31.4 1.0 3.0 24.5 1.1 3.5 19.5 1.2 4.1 15.4 1.3 4.7 12.4 1.5 5.3 10.1 1.7 5.8

70 86.3 0.8 1.5 58.2 0.9 2.0 44.3 1.0 2.5 33.8 1.0 3.0 26.3 1.1 3.5 21.0 1.2 4.1 16.6 1.3 4.7 13.5 1.5 5.3 11.0 1.6 5.8

75 92.5 0.8 1.5 62.3 0.9 2.0 47.5 1.0 2.5 36.2 1.0 3.0 28.2 1.1 3.5 22.4 1.2 4.1 17.8 1.3 4.7 14.5 1.5 5.3 11.8 1.6 5.8

80 98.7 0.8 1.5 66.5 0.9 2.0 50.6 1.0 2.5 38.6 1.0 3.0 30.1 1.1 3.5 23.9 1.2 4.1 19.0 1.3 4.7 15.5 1.5 5.3 12.7 1.6 5.8

85 104.8 0.8 1.5 70.6 0.9 2.0 53.8 1.0 2.5 41.0 1.0 3.0 32.0 1.1 3.5 25.4 1.2 4.1 20.3 1.3 4.7 16.5 1.5 5.3 13.6 1.6 5.8

90 111.0 0.8 1.5 74.8 0.9 2.0 57.0 1.0 2.5 43.4 1.0 3.0 33.8 1.1 3.5 26.9 1.2 4.1 21.8 1.3 4.6 17.5 1.5 5.3 14.4 1.6 5.8

95 117.2 0.8 1.5 78.9 0.9 2.0 60.1 1.0 2.5 45.8 1.0 3.0 35.7 1.1 3.5 28.4 1.2 4.1 23.0 1.3 4.6 18.6 1.5 5.3 15.3 1.6 5.8

100 123.3 0.8 1.5 83.1 0.9 2.0 63.3 1.0 2.5 48.2 1.0 3.0 37.6 1.1 3.5 29.9 1.2 4.1 24.2 1.3 4.6 19.6 1.5 5.3 16.2 1.6 5.8

105 129.5 0.8 1.5 87.3 0.9 2.0 66.4 1.0 2.5 50.6 1.0 3.0 39.5 1.1 3.5 31.4 1.2 4.1 25.4 1.3 4.6 20.6 1.5 5.3 17.0 1.6 5.8

110 135.7 0.8 1.5 91.4 0.9 2.0 69.6 1.0 2.5 53.0 1.0 3.0 41.3 1.1 3.5 32.9 1.2 4.1 26.6 1.3 4.7 21.6 1.4 5.3 17.9 1.6 5.8

115 141.8 0.8 1.5 95.6 0.9 2.0 72.8 1.0 2.5 55.4 1.0 3.0 43.2 1.1 3.5 34.4 1.2 4.1 27.9 1.3 4.7 22.6 1.4 5.3 18.7 1.6 5.8

120 148.0 0.8 1.5 99.7 0.9 2.0 75.9 1.0 2.5 57.9 1.0 3.0 45.1 1.1 3.5 35.9 1.2 4.1 29.1 1.3 4.7 23.9 1.4 5.2 19.5 1.6 5.8

125 154.1 0.8 1.5 103.9 0.9 2.0 79.1 1.0 2.5 60.3 1.0 3.0 47.0 1.1 3.5 37.4 1.2 4.1 30.3 1.3 4.7 24.8 1.4 5.2 20.4 1.6 5.8

130 160.3 0.8 1.5 108.0 0.9 2.0 82.3 1.0 2.5 62.7 1.0 3.0 48.8 1.1 3.5 38.9 1.2 4.1 31.5 1.3 4.7 25.8 1.4 5.3 21.2 1.6 5.8

135 166.5 0.8 1.5 112.2 0.9 2.0 85.4 1.0 2.5 65.1 1.0 3.0 50.7 1.1 3.5 40.3 1.2 4.1 32.7 1.3 4.7 26.8 1.4 5.3 22.1 1.6 5.8

140 172.6 0.8 1.5 116.3 0.9 2.0 88.6 1.0 2.5 67.5 1.0 3.0 52.6 1.1 3.5 41.8 1.2 4.1 33.9 1.3 4.7 27.8 1.4 5.3 22.9 1.6 5.8

145 178.8 0.8 1.5 120.5 0.9 2.0 91.8 1.0 2.5 69.9 1.0 3.0 54.5 1.1 3.5 43.3 1.2 4.1 35.1 1.3 4.7 28.8 1.4 5.3 23.7 1.6 5.8

150 185.0 0.8 1.5 124.6 0.9 2.0 94.9 1.0 2.5 72.3 1.0 3.0 56.4 1.1 3.5 44.8 1.2 4.1 36.3 1.3 4.7 29.8 1.4 5.3 24.6 1.6 5.8

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “C”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.
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Table 6-28.2. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance (Continued)

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “C”

Grade 3.00 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5 7.4 0.7 1.4 4.9 0.8 1.9 3.2 1.0 2.3

10 15.1 0.7 1.4 10.2 0.8 1.9 7.6 0.8 2.4 5.7 0.9 2.9 4.0 1.1 3.4

15 22.6 0.7 1.4 15.6 0.8 1.9 11.5 0.8 2.4 8.8 0.9 2.9 6.7 1.0 3.4 5.1 1.1 4.0

20 30.1 0.7 1.4 20.7 0.8 1.9 15.5 0.8 2.4 11.8 0.9 2.9 9.2 0.9 3.4 7.2 1.0 4.0 5.5 1.2 4.6

25 37.6 0.7 1.4 25.9 0.8 1.9 19.4 0.8 2.4 15.0 0.9 2.9 11.6 0.9 3.4 9.2 1.0 4.0 7.2 1.1 4.6 5.6 1.3 5.1

30 45.1 0.7 1.4 31.1 0.8 1.9 23.3 0.8 2.4 18.0 0.9 2.9 14.0 0.9 3.4 11.1 1.0 4.0 8.9 1.1 4.6 7.1 1.2 5.2 5.3 1.5 5.7

35 52.7 0.7 1.4 36.2 0.8 1.9 27.1 0.8 2.4 21.0 0.9 2.9 16.5 0.9 3.4 13.0 1.0 4.0 10.5 1.1 4.6 8.4 1.2 5.2 6.7 1.4 5.7

40 60.2 0.7 1.4 41.4 0.8 1.9 31.0 0.8 2.4 24.0 0.9 2.9 18.9 0.9 3.4 14.9 1.0 4.0 12.0 1.1 4.6 9.8 1.2 5.2 7.9 1.3 5.7

45 67.7 0.7 1.4 46.6 0.8 1.9 34.9 0.8 2.4 27.0 0.9 2.9 21.2 0.9 3.4 17.0 1.0 4.0 13.6 1.1 4.6 11.1 1.2 5.2 9.1 1.3 5.7

50 75.2 0.7 1.4 51.8 0.8 1.9 38.8 0.8 2.4 29.9 0.9 2.9 23.6 0.9 3.4 18.9 1.0 4.0 15.2 1.1 4.6 12.4 1.2 5.2 10.2 1.3 5.7

55 82.8 0.7 1.4 56.9 0.8 1.9 42.6 0.8 2.4 32.9 0.9 2.9 25.9 0.9 3.4 20.8 1.0 4.0 16.7 1.1 4.6 13.7 1.2 5.2 11.3 1.3 5.7

60 90.3 0.7 1.4 62.1 0.8 1.9 46.5 0.8 2.4 35.9 0.9 2.9 28.3 0.9 3.4 22.7 1.0 4.0 18.5 1.1 4.5 14.9 1.2 5.2 12.4 1.3 5.7

65 97.8 0.7 1.4 67.3 0.8 1.9 50.4 0.8 2.4 38.9 0.9 2.9 30.6 0.9 3.4 24.6 1.0 4.0 20.0 1.1 4.5 16.2 1.2 5.2 13.5 1.3 5.7

70 105.3 0.7 1.4 72.4 0.8 1.9 54.3 0.8 2.4 41.9 0.9 2.9 33.0 0.9 3.4 26.4 1.0 4.0 21.5 1.1 4.5 17.5 1.2 5.2 14.5 1.3 5.7

75 112.8 0.7 1.4 77.6 0.8 1.9 58.1 0.8 2.4 44.9 0.9 2.9 35.3 0.9 3.4 28.3 1.0 4.0 23.1 1.1 4.5 19.1 1.2 5.1 15.6 1.3 5.7

80 120.4 0.7 1.4 82.8 0.8 1.9 62.0 0.8 2.4 47.9 0.9 2.9 37.7 0.9 3.4 30.2 1.0 4.0 24.6 1.1 4.5 20.3 1.2 5.1 16.7 1.3 5.7

85 127.9 0.7 1.4 88.0 0.8 1.9 65.9 0.8 2.4 50.9 0.9 2.9 40.1 0.9 3.4 32.1 1.0 4.0 26.1 1.1 4.5 21.6 1.2 5.1 17.8 1.2 5.7

90 135.4 0.7 1.4 93.1 0.8 1.9 69.8 0.8 2.4 53.9 0.9 2.9 42.4 0.9 3.4 34.0 1.0 4.0 27.7 1.1 4.5 22.9 1.2 5.1 18.9 1.2 5.7

95 142.9 0.7 1.4 98.3 0.8 1.9 73.6 0.8 2.4 56.9 0.9 2.9 44.8 0.9 3.4 35.9 1.0 4.0 29.2 1.1 4.5 24.1 1.2 5.1 20.2 1.2 5.7

100 150.5 0.7 1.4 103.5 0.8 1.9 77.5 0.8 2.4 59.9 0.9 2.9 47.1 0.9 3.4 37.8 1.0 4.0 30.7 1.1 4.5 25.4 1.2 5.1 21.2 1.2 5.7

105 158.0 0.7 1.4 108.7 0.8 1.9 81.4 0.8 2.4 62.8 0.9 2.9 49.5 0.9 3.4 39.6 1.0 4.0 32.3 1.1 4.5 26.7 1.2 5.1 22.3 1.2 5.7

110 165.5 0.7 1.4 113.8 0.8 1.9 85.3 0.8 2.4 65.8 0.9 2.9 51.8 0.9 3.4 41.5 1.0 4.0 33.8 1.1 4.6 27.9 1.2 5.1 23.3 1.2 5.7

115 173.0 0.7 1.4 119.0 0.8 1.9 89.1 0.8 2.4 68.8 0.9 2.9 54.2 0.9 3.4 43.4 1.0 4.0 35.4 1.1 4.6 29.2 1.2 5.1 24.4 1.2 5.7

120 180.5 0.7 1.4 124.2 0.8 1.9 93.0 0.8 2.4 71.8 0.9 2.9 56.5 0.9 3.4 45.3 1.0 4.0 36.9 1.1 4.6 30.5 1.2 5.1 25.5 1.2 5.7

125 188.1 0.7 1.4 129.4 0.8 1.9 96.9 0.8 2.4 74.8 0.9 2.9 58.9 0.9 3.4 47.2 1.0 4.0 38.4 1.1 4.6 31.7 1.2 5.1 26.5 1.2 5.7

130 195.6 0.7 1.4 134.5 0.8 1.9 100.8 0.8 2.4 77.8 0.9 2.9 61.2 0.9 3.4 49.1 1.0 4.0 40.0 1.1 4.6 33.0 1.2 5.1 27.6 1.2 5.7

135 203.1 0.7 1.4 139.7 0.8 1.9 104.6 0.8 2.4 80.8 0.9 2.9 63.6 0.9 3.4 51.0 1.0 4.0 41.5 1.1 4.6 34.3 1.2 5.1 28.6 1.2 5.7

140 210.6 0.7 1.4 144.9 0.8 1.9 108.5 0.8 2.4 83.8 0.9 2.9 66.0 0.9 3.4 52.8 1.0 4.0 43.0 1.1 4.6 35.6 1.2 5.1 29.7 1.2 5.7

145 218.2 0.7 1.4 150.1 0.8 1.9 112.4 0.8 2.4 86.8 0.9 2.9 68.3 0.9 3.4 54.7 1.0 4.0 44.6 1.1 4.6 36.8 1.2 5.1 30.7 1.2 5.7

150 225.7 0.7 1.4 155.2 0.8 1.9 116.3 0.8 2.4 89.8 0.9 2.9 70.7 0.9 3.4 56.6 1.0 4.0 46.1 1.1 4.6 38.1 1.2 5.1 31.8 1.2 5.7

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “C”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.
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Table 6-28.2. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance (Continued)

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “C”

Grade 4.00 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5 8.5 0.6 1.4 5.9 0.7 1.8 4.1 0.8 2.3

10 17.2 0.6 1.4 12.1 0.7 1.8 8.8 0.7 2.3 6.7 0.8 2.8 5.2 0.9 3.3 3.8 1.0 3.9

15 25.8 0.6 1.4 18.1 0.7 1.8 13.4 0.7 2.3 10.3 0.8 2.8 8.1 0.8 3.4 6.4 0.9 3.9 4.9 1.0 4.5

20 34.4 0.6 1.4 24.2 0.7 1.8 17.8 0.7 2.3 13.9 0.8 2.8 10.9 0.8 3.4 8.7 0.9 3.9 6.9 1.0 4.5 5.5 1.1 5.0

25 43.0 0.6 1.4 30.2 0.7 1.9 22.3 0.7 2.3 17.4 0.8 2.8 13.8 0.8 3.3 10.9 0.9 3.9 8.8 1.0 4.5 7.1 1.0 5.1 5.7 1.2 5.6

30 51.6 0.6 1.4 36.3 0.7 1.9 26.7 0.7 2.3 20.8 0.8 2.8 16.5 0.8 3.3 13.2 0.9 3.9 10.7 0.9 4.5 8.7 1.0 5.1 7.1 1.1 5.6

35 60.2 0.6 1.4 42.3 0.7 1.9 31.1 0.7 2.3 24.3 0.8 2.8 19.3 0.8 3.4 15.6 0.9 3.9 12.5 0.9 4.5 10.3 1.0 5.0 8.4 1.1 5.6

40 68.8 0.6 1.4 48.3 0.7 1.9 35.6 0.7 2.3 27.8 0.8 2.8 22.0 0.8 3.4 17.8 0.9 3.9 14.4 0.9 4.5 11.8 1.0 5.0 9.8 1.1 5.7

45 77.4 0.6 1.4 54.4 0.7 1.9 40.0 0.7 2.4 31.2 0.8 2.8 24.8 0.8 3.4 20.0 0.9 3.9 16.4 0.9 4.4 13.3 1.0 5.0 11.1 1.1 5.7

50 86.0 0.6 1.4 60.4 0.7 1.9 44.5 0.7 2.4 34.7 0.8 2.8 27.5 0.8 3.4 22.2 0.9 3.9 18.2 0.9 4.4 14.9 1.0 5.0 12.3 1.1 5.7

55 94.6 0.6 1.4 66.5 0.7 1.9 48.9 0.7 2.4 38.2 0.8 2.8 30.3 0.8 3.4 24.4 0.9 3.9 20.0 0.9 4.4 16.6 1.0 5.0 13.6 1.1 5.7

60 103.2 0.6 1.4 72.5 0.7 1.9 53.4 0.7 2.4 41.7 0.8 2.8 33.0 0.8 3.4 26.6 0.9 3.9 21.8 0.9 4.5 18.1 1.0 5.0 14.9 1.1 5.7

65 111.8 0.6 1.4 78.5 0.7 1.9 57.8 0.7 2.4 45.1 0.8 2.8 35.8 0.8 3.4 28.9 0.9 3.9 23.6 0.9 4.5 19.6 1.0 5.0 16.2 1.1 5.7

70 120.4 0.6 1.4 84.6 0.7 1.9 62.3 0.7 2.4 48.6 0.8 2.8 38.6 0.8 3.4 31.1 0.9 3.9 25.4 0.9 4.5 21.1 1.0 5.0 17.7 1.1 5.6

75 129.0 0.6 1.4 90.6 0.7 1.9 66.7 0.7 2.4 52.1 0.8 2.8 41.3 0.8 3.4 33.3 0.9 3.9 27.2 0.9 4.5 22.6 1.0 5.0 19.0 1.1 5.6

80 137.6 0.6 1.4 96.7 0.7 1.9 71.2 0.7 2.4 55.5 0.8 2.8 44.1 0.8 3.4 35.5 0.9 3.9 29.1 0.9 4.5 24.1 1.0 5.0 20.2 1.1 5.6

85 146.2 0.6 1.4 102.7 0.7 1.9 75.6 0.7 2.4 59.0 0.8 2.8 46.8 0.8 3.4 37.7 0.9 3.9 30.9 0.9 4.5 25.6 1.0 5.0 21.5 1.1 5.6

90 154.8 0.6 1.4 108.7 0.7 1.9 80.0 0.7 2.4 62.5 0.8 2.8 49.6 0.8 3.4 39.9 0.9 3.9 32.7 0.9 4.5 27.1 1.0 5.0 22.8 1.1 5.6

95 163.4 0.6 1.4 114.8 0.7 1.9 84.5 0.7 2.4 65.9 0.8 2.8 52.3 0.8 3.4 42.2 0.9 3.9 34.5 0.9 4.5 28.6 1.0 5.0 24.0 1.1 5.6

100 172.0 0.6 1.4 120.8 0.7 1.9 88.9 0.7 2.4 69.4 0.8 2.8 55.1 0.8 3.4 44.4 0.9 3.9 36.3 0.9 4.5 30.1 1.0 5.0 25.3 1.1 5.6

105 180.6 0.6 1.4 126.9 0.7 1.9 93.4 0.7 2.4 72.9 0.8 2.8 57.8 0.8 3.4 46.6 0.9 3.9 38.1 0.9 4.5 31.6 1.0 5.0 26.5 1.1 5.6

110 189.2 0.6 1.4 132.9 0.7 1.9 97.8 0.7 2.4 76.3 0.8 2.8 60.6 0.8 3.4 48.8 0.9 3.9 39.9 0.9 4.5 33.1 1.0 5.0 27.8 1.1 5.6

115 197.8 0.6 1.4 138.9 0.7 1.9 102.3 0.7 2.4 79.8 0.8 2.8 63.3 0.8 3.4 51.0 0.9 3.9 41.7 0.9 4.5 34.6 1.0 5.0 29.0 1.1 5.6

120 206.4 0.6 1.4 145.0 0.7 1.9 106.7 0.7 2.4 83.3 0.8 2.8 66.1 0.8 3.4 53.3 0.9 3.9 43.6 0.9 4.5 36.1 1.0 5.0 30.2 1.1 5.7

125 215.0 0.6 1.4 151.0 0.7 1.9 111.2 0.7 2.4 86.8 0.8 2.8 68.8 0.8 3.4 55.5 0.9 3.9 45.4 0.9 4.5 37.6 1.0 5.0 31.5 1.1 5.7

130 223.7 0.6 1.4 157.1 0.7 1.9 115.6 0.7 2.4 90.2 0.8 2.8 71.6 0.8 3.4 57.7 0.9 3.9 47.2 0.9 4.5 39.1 1.0 5.0 32.7 1.1 5.7

135 232.3 0.6 1.4 163.1 0.7 1.9 120.1 0.7 2.4 93.7 0.8 2.8 74.3 0.8 3.4 59.9 0.9 3.9 49.0 0.9 4.5 40.6 1.0 5.0 34.0 1.1 5.7

140 240.9 0.6 1.4 169.1 0.7 1.9 124.5 0.7 2.4 97.2 0.8 2.8 77.1 0.8 3.4 62.1 0.9 3.9 50.8 0.9 4.5 42.1 1.0 5.0 35.2 1.1 5.7

145 249.5 0.6 1.4 175.2 0.7 1.9 129.0 0.7 2.4 100.6 0.8 2.8 79.8 0.8 3.4 64.3 0.9 3.9 52.6 0.9 4.5 43.6 1.0 5.0 36.5 1.1 5.7

150 258.1 0.6 1.4 181.2 0.7 1.9 133.4 0.7 2.4 104.1 0.8 2.8 82.6 0.8 3.4 66.6 0.9 3.9 54.4 0.9 4.5 45.1 1.0 5.0 37.8 1.1 5.7

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “C”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.
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Table 6-28.2. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance (Continued)

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “C”

Grade 5.00 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5 9.5 0.6 1.4 6.7 0.6 1.8 4.7 0.7 2.3 3.5 0.8 2.8

10 19.0 0.6 1.4 13.7 0.6 1.8 9.7 0.7 2.3 7.6 0.7 2.8 6.0 0.8 3.3 4.7 0.8 3.8 3.4 1.0 4.4

15 28.5 0.6 1.4 20.5 0.6 1.8 14.8 0.7 2.3 11.7 0.7 2.8 9.2 0.7 3.3 7.3 0.8 3.8 5.9 0.9 4.4 4.7 1.0 5.0

20 38.0 0.6 1.4 27.3 0.6 1.8 19.7 0.7 2.3 15.5 0.7 2.8 12.4 0.7 3.3 9.9 0.8 3.8 8.0 0.9 4.4 6.5 0.9 4.9 5.3 1.0 5.5

25 47.5 0.6 1.4 34.1 0.6 1.8 24.6 0.7 2.3 19.4 0.7 2.8 15.5 0.7 3.3 12.6 0.8 3.8 10.1 0.8 4.4 8.3 0.9 5.0 6.8 1.0 5.6

30 57.0 0.6 1.4 40.9 0.6 1.8 29.5 0.7 2.3 23.3 0.7 2.8 18.6 0.7 3.3 15.1 0.8 3.8 12.2 0.8 4.4 10.1 0.9 5.0 8.3 1.0 5.6

35 66.5 0.6 1.4 47.7 0.6 1 8 34.4 07 2.3 27.2 0.7 2.8 21.7 0.7 3.3 17.6 0.8 3.8 14.5 0.8 4.4 11.8 09 5.0 9.8 1.0 5.6

40 76.0 0.6 1.4 54.6 0.6 1.8 39.4 0.7 2.3 31.0 0.7 2.8 24.8 0.7 3.3 20.1 0.8 3.8 16.5 0.8 4.4 13.6 0.9 5.0 11.3 1.0 5.5

45 85.5 0.6 1.4 61.4 0.6 1.8 44.3 0.7 2.3 34.9 0.7 2.8 27.9 0.7 3.3 22.6 0.8 3.8 18.6 0.8 4.4 15.5 0.9 4.9 12.8 1.0 5.5

50 95.0 0.6 1.4 68.2 0.6 1.8 49.2 0.7 2.3 38.8 0.7 2.8 31.0 0.7 3.3 25.1 0.8 3.8 20.6 0.8 4.4 17.2 0.9 4.9 14.3 1.0 5.5

55 104.6 0.6 1.4 75.0 0.6 1.8 54.1 0.7 2.3 42.7 0.7 2.8 34.1 0.7 3.3 27.6 0.8 3.8 22.7 0.8 4.4 18.9 0.9 4.9 15.9 0.9 5.5

60 114.1 0.6 1.4 81.8 0.6 1.8 59.0 0.7 2.3 46.6 0.7 2.8 37.2 0.7 3.3 30.1 0.8 3.8 24.7 0.8 4.4 20.6 0.9 4.9 17.3 0.9 5.5

65 123.6 0.6 1.4 88.6 0.6 1.8 63.9 0.7 2.3 50.4 0.7 2.8 40.3 0.7 3.3 32.6 0.8 3.8 26.8 0.8 4.4 22.3 0.9 4.9 18.8 0.9 5.5

70 133.1 0.6 1.4 95.5 0.6 1.8 68.9 0.7 2.3 54.3 0.7 2.8 43.4 0.7 3.3 35.1 0.8 3.8 28.9 0.8 4.4 24.0 0.9 4.9 20.2 0.9 5.5

75 142.6 0.6 1.4 102.3 0.6 1.8 73.8 0.7 2.3 58.2 0.7 2.8 46.5 0.7 3.3 37.7 0.8 3.8 30.9 0.8 4.4 25.7 0.9 4.9 21.6 0.9 5.5

80 152.1 0.6 1.4 109.1 0.6 1.8 78.7 0.7 2.3 62.1 0.7 2.8 49.6 0.7 3.3 40.2 0.8 3.8 33.0 0.8 4.4 27.4 0.9 4.9 23.1 0.9 5.5

85 161.6 0.6 1.4 115.9 0.6 1.8 83.6 0.7 2.3 65.9 0.7 2.8 52.7 0.7 3.3 42.7 0.8 3.8 35.0 0.8 4.4 29.1 0.9 5.0 24.5 0.9 5.5

90 171.1 0.6 1.4 122.7 0.6 1.8 88.5 0.7 2.3 69.8 0.7 2.8 55.8 0.7 3.3 45.2 0.8 3.8 37.1 0.8 4.4 30.9 0.9 5.0 26.0 0.9 5.5

95 180.6 0.6 1.4 129.6 0.6 1.8 93.4 0.7 2.3 73.7 0.7 2.8 58.9 0.7 3.3 47.7 0.8 3.8 39.2 0.8 4.4 32.6 0.9 5.0 27.4 0.9 5.5

100 190.1 0.6 1.4 136.4 0.6 1.8 98.4 0.7 2.3 77.6 0.7 2.8 62.0 0.7 3.3 50.2 0.8 3.8 41.2 0.8 4.4 34.3 0.9 5.0 28.8 0.9 5.5

105 199.6 0.6 1.4 143.2 0.6 1.8 103.3 0.7 2.3 81.5 0.7 2.8 65.1 0.7 3.3 52.7 0.8 3.8 43.3 0.8 4.4 36.0 0.9 5.0 30.3 0.9 5.5

110 209.1 0.6 1.4 150.0 0.6 1.8 108.2 0.7 2.3 85.3 0.7 2.8 68.2 0.7 3.3 55.2 0.8 3.8 45.3 0.8 4.4 37.7 0.9 5.0 31.7 0.9 5.5

115 218.6 0.6 1.4 156.8 0.6 1.8 113.1 0.7 2.3 89.2 0.7 2.8 71.3 0.7 3.3 57.7 0.8 3.8 47.4 0.8 4.4 39.4 0.9 5.0 33.2 0.9 5.5

120 228.1 0.6 1.4 163.6 0.6 1.8 118.0 0.7 2.3 93.1 0.7 2.8 74.3 0.7 3.3 60.2 0.8 3.8 49.5 0.8 4.4 41.1 0.9 5.0 34.6 0.9 5.5

125 237.6 0.6 1.4 170.5 0.6 1.8 123.0 0.7 2.3 97.0 0.7 2.8 77.4 0.7 3.3 62.7 0.8 3.8 51.5 0.8 4.4 42.8 0.9 5.0 36.0 0.9 5.5

130 247.1 0.6 1.4 177.3 0.6 1.8 127.9 0.7 2.3 100.8 0.7 2.8 80.5 0.7 3.3 65.2 0.8 3.8 53.6 0.8 4.4 44.6 0.9 5.0 37.5 0.9 5.5

135 256.6 0.6 1.4 184.1 0.6 1.8 132.8 0.7 2.3 104.7 0.7 2.8 83.6 0.7 3.3 67.8 0.8 3.8 55.6 0.8 4.4 46.3 0.9 5.0 38.9 0.9 5.5

140 266.1 0.6 1.4 190.9 0.6 1.8 137.7 0.7 2.3 108.6 0.7 2.8 86.7 0.7 3.3 70.3 0.8 3.8 57.7 0.8 4.4 48.0 0.9 5.0 40.4 0.9 5.5

145 275.6 0.6 1.4 197.7 0.6 1.8 142.6 0.7 2.3 112.5 0.7 2.8 89.8 0.7 3.3 72.8 0.8 3.8 59.8 0.8 4.4 49.7 0.9 5.0 41.8 0.9 5.5

150 285.1 0.6 1.4 204.6 0.6 1.8 147.5 0.7 2.3 116.4 0.7 2.8 92.9 0.7 3.3 75.3 0.8 3.8 61.8 0.8 4.4 51.4 0.9 5.0 43.2 0.9 5.5

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “C”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.
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Table 6-28.2. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance (Continued)

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “C”

Grade 6.00 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5 10.6 0.5 1.3 7.3 0.6 1.8 5.3 0.6 2.3 4.0 0.7 2.8 2.9 0.8 3.2

10 21.1 0.5 1.3 14.7 0.6 1.8 10.9 0.6 2.3 8.4 0.7 2.8 6.6 0.7 3.2 5.3 0.8 3.8 4.2 0.8 4.3

15 31.6 0.5 1.3 22.1 0.6 1.8 16.3 0.6 2.3 12.7 0.6 2.7 10.1 0.7 3.3 8.2 0.7 3.8 6.6 0.8 4.3 5.4 0.9 4.9 4.3 1.0 5.5

20 42.1 0.5 1.3 29.5 0.6 1.8 21.7 0.6 2.3 17.0 0.6 2.7 13.6 0.7 3.2 11.1 0.7 3.7 9.0 0.8 4.3 7.4 0.8 4.9 6.1 0.9 5.5

25 52.7 0.5 1.3 36.8 0.6 1.8 27.1 0.6 2.3 21.2 0.6 2.8 17.0 0.7 3.2 13.9 0.7 3.8 11.3 0.8 4.3 9.3 0.8 4.9 7.8 0.9 5.5

30 63.2 0.5 1.3 44.2 0.6 1.8 32.5 0.6 2.3 25.4 0.6 2.8 20.4 0.7 3.2 16.6 0.7 3.8 13.7 0.8 4.3 11.3 0.8 4.9 9.4 0.9 5.5

35 73.7 0.5 1.3 51.6 0.6 1.8 38.0 0.6 2.3 29.7 0.6 2.8 23.8 0.7 3.2 19.4 0.7 3.8 16.0 0.8 4.3 13.4 0.8 4.9 11.1 0.9 5.5

40 84.2 0.5 1.3 58.9 0.6 1.8 43.4 0.6 2.3 33.9 0.6 2.8 27.2 0.7 3.3 22.2 0.7 3.8 18.3 0.8 4.3 15.3 0.8 4.9 12.7 0.9 5.5

45 94.8 0.5 1.3 66.3 0.6 1.8 48.8 0.6 2.3 38.2 0.6 2.8 30.7 0.7 3.3 24.9 0.7 3.8 20.6 0.8 4.3 17.2 0.8 4.9 14.5 0.9 5.4

50 105.3 0.5 1.3 73.6 0.6 1.8 54.2 0.6 2.3 42.4 0.6 2.8 34.1 0.7 3.3 27.7 0.7 3.8 22.8 0.8 4.3 19.1 0.8 4.9 16.1 0.9 5.4

55 115.8 0.5 1.3 81.0 0.6 1.8 59.7 0.6 2.3 46.6 0.6 2.8 37.5 0.7 3.3 30.5 0.7 3.8 25.1 0.8 4.3 21.0 0.8 4.9 17.7 0.9 5.4

60 126.4 0.5 1.3 88.4 0.6 1.8 65.1 0.6 2.3 50.9 0.6 2.8 40.9 0.7 3.3 33.3 0.7 3.8 27.4 0.8 4.3 22.9 0.8 4.9 19.3 0.9 5.4

65 136.9 0.5 1.3 95.7 0.6 1.8 70.5 0.6 2.3 55.1 0.6 2.8 44.3 0.7 3.3 36.0 0.7 3.8 29.7 0.8 4.3 24.8 0.8 4.9 20.9 0.9 5.4

70 147.4 0.5 1.3 103.1 0.6 1.8 75.9 0.6 2.3 59.3 0.6 2.8 47.7 0.7 3.3 38.8 0.7 3.8 32.0 0.8 4.3 26.7 0.8 4.9 22.5 0.9 5.4

75 158.0 0.5 1.3 110.5 0.6 1.8 81.3 0.6 2.3 63.6 0.6 2.8 51.1 0.7 3.3 41.6 0.7 3.8 34.3 0.8 4.3 28.6 0.8 4.9 24.1 0.9 5.4

80 168.5 0.5 1.3 117.8 0.6 1.8 86.8 0.6 2.3 67.8 0.6 2.8 54.5 0.7 3.3 44.3 0.7 3.8 36.5 0.8 4.3 30.5 0.8 4.9 25.7 0.9 5.5

85 179.0 0.5 1.3 125.2 0.6 1.8 92.2 0.6 2.3 72.0 0.6 2.8 57.9 0.7 3.3 47.1 0.7 3.8 38.8 0.8 4.3 32.4 0.8 4.9 27.3 0.9 5.5

90 189.6 0.5 1.3 132.6 0.6 1.8 97.6 0.6 2.3 76.3 0.6 2.8 61.3 0.7 3.3 49.9 0.7 3.8 41.1 0.8 4.3 34.3 0.8 4.9 28.9 0.9 5.5

95 200.1 0.5 1.3 139.9 0.6 1.8 103.0 0.6 2.3 80.5 0.6 2.8 64.7 0.7 3.3 52.6 0.7 3.8 43.4 0.8 4.3 36.2 0.8 4.9 30.5 0.9 5.5

100 210.6 0.5 1.3 147.3 0.6 1.8 108.5 0.6 2.3 84.8 0.6 2.8 68.1 0.7 3.3 55.4 0.7 3.8 45.7 0.8 4.3 38.1 0.8 4.9 32.1 0.9 5.5

105 221.1 0.5 1.3 154.6 0.6 1.8 113.9 0.6 2.3 89.0 0.6 2.8 71.5 0.7 3.3 58.2 0.7 3.8 47.9 0.8 4.3 40.0 0.8 4.9 33.7 0.9 5.5

110 231.7 0.5 1.3 162.0 0.6 1.8 119.3 0.6 2.3 93.2 0.6 2.8 74.9 0.7 3.3 60.9 0.7 3.8 50.2 0.8 4.3 41.9 0.8 4.9 35.3 0.9 5.5

115 242.2 0.5 1.3 169.4 0.6 1.8 124.7 0.6 2.3 97.5 0.6 2.8 78.3 0.7 3.3 63.7 0.7 3.8 52.5 0.8 4.3 43.8 0.8 4.9 36.9 0.9 5.5

120 252.7 0.5 1.3 176.7 0.6 1.8 130.2 0.6 2.3 101.7 0.6 2.8 81.7 0.7 3.3 66.5 0.7 3.8 54.8 0.8 4.3 45.7 0.8 4.9 38.5 0.9 5.5

125 263.3 0.5 1.3 184.1 0.6 1.8 135.6 0.6 2.3 106.0 0.6 2.8 85.1 0.7 3.3 69.3 0.7 3.8 57.1 0.8 4.3 47.6 0.8 4.9 40.1 0.9 5.5

130 273.8 0.5 1.3 191.5 0.6 1.8 141.0 0.6 2.3 110.2 0.6 2.8 88.5 0.7 3.3 72.0 0.7 3.8 59.4 0.8 4.3 49.5 0.8 4.9 41.7 0.9 5.5

135 284.3 0.5 1.3 198.8 0.6 1.8 146.4 0.6 2.3 114.4 0.6 2.8 91.9 0.7 3.3 74.8 0.7 3.8 61.6 0.8 4.3 51.4 0.8 4.9 43.3 0.9 5.5

140 294.9 0.5 1.3 206.2 0.6 1.8 151.8 0.6 2.3 118.7 0.6 2.8 95.3 0.7 3.3 77.6 0.7 3.8 63.9 0.8 4.3 53.3 0.8 4.9 44.9 0.9 5.5

145 305.4 0.5 1.3 213.6 0.6 1.8 157.3 0.6 2.3 122.9 0.6 2.8 98.7 0.7 3.3 80.3 0.7 3.8 66.2 0.8 4.3 55.2 0.8 4.9 46.5 0.9 5.5

150 315.9 0.5 1.3 220.9 0.6 1.8 162.7 0.6 2.3 127.1 0.6 2.8 102.1 0.7 3.3 83.1 0.7 3.8 68.5 0.8 4.3 57.1 0.8 4.9 48.1 0.9 5.5

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “C”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.
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Table 6-28.2. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance (Continued)

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “C”

Grade 8.00 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5 12.0 0.5 1.3 8.5 0.5 1.7 6.2 0.5 2.2 4.6 0.6 2.7 3.7 0.6 3.2 2.9 0.7 3.6

10 24.1 0.5 1.3 16.9 0.5 1.7 12.6 0.5 2.2 9.6 0.6 2.7 7.8 0.6 3.2 6.3 0.6 3.7 5.1 0.7 4.2 4.2 0.8 4.8 3.2 0.9 5.3

15 36.1 0.5 1.3 25.3 0.5 1.7 18.9 0.5 2.2 14.4 0.6 2.7 11.8 0.6 3.2 9.7 0.6 3.7 7.9 0.7 4.2 6.5 0.7 4.8 5.4 0.8 5.3

20 48.1 0.5 1.3 33.8 0.5 1.7 25.2 0.5 2.2 19.2 0.6 2.7 15.8 0.6 3.2 12.9 0.6 3.7 10.7 0.7 4.2 8.8 0.7 4.8 7.4 0.8 5.3

25 60.1 0.5 1.3 42.2 0.5 1.7 31.5 0.5 2.2 24.0 0.6 2.7 19.7 0.6 3.2 16.2 0.6 3.7 13.4 0.7 4.2 11.2 0.7 4.7 9.3 0.8 5.3

30 72.1 0.5 1.3 50.6 0.5 1.7 37.8 0.5 2.2 28.8 0.6 2.7 23.6 0.6 3.2 19.4 0.6 3.7 16.1 0.7 4.2 13.5 0.7 4.8 11.3 0.7 5.3

35 84.1 0.5 1.3 59.1 0.5 1.7 44.1 0.5 2.2 33.6 0.6 2.7 27.6 0.6 3.2 22.6 0.6 3.7 18.7 0.7 4.2 15.7 0.7 4.8 13.3 0.7 5.3

40 96.2 0.5 1.3 67.5 0.5 1.7 50.4 0.5 2.2 38.4 0.6 2.7 31.5 0.6 3.2 25.8 0.6 3.7 21.4 0.7 4.2 17.9 0.7 4.8 15.2 0.7 5.3

45 108.2 0.5 1.3 76.0 0.5 1.7 56.7 0.5 2.2 43.2 0.6 2.7 35.4 0.6 3.2 29.0 0.6 3.7 24.1 0.7 4.2 20.2 0.7 4.8 17.1 0.7 5.3

50 120.2 0.5 1.3 84.4 0.5 1.7 63.0 0.5 2.2 48.0 0.6 2.7 39.4 0.6 3.2 32.3 0.6 3.7 26.8 0.7 4.2 22.4 0.7 4.8 19.0 0.7 5.3

55 132.2 0.5 1.3 92.8 0.5 1.7 69.3 0.5 2.2 52.8 0.6 2.7 43.3 0.6 3.2 35.5 0.6 3.7 29.4 0.7 4.2 24.7 0.7 4.8 20.9 0.7 5.3

60 144.2 0.5 1.3 101.3 0.5 1.7 75.6 0.5 2.2 57.6 0.6 2.7 47.2 0.6 3.2 38.7 0.6 3.7 32.1 0.7 4.2 26.9 0.7 4.8 22.8 0.7 5.3

65 156.3 0.5 1.3 109.7 0.5 1.7 81.8 0.5 2.2 62.4 0.6 2.7 51.2 0.6 3.2 41.9 0.6 3.7 34.8 0.7 4.2 29.1 0.7 4.8 24.7 0.7 5.3

70 168.3 0.5 1.3 118.2 0.5 1.7 88.1 0.5 2.2 67.2 0.6 2.7 55.1 0.6 3.2 45.2 0.6 3.7 37.5 0.7 4.2 31.4 0.7 4.8 26.6 0.7 5.3

75 180.3 0.5 1.3 126.6 0.5 1.7 94.4 0.5 2.2 72.0 0.6 2.7 59.0 0.6 3.2 48.4 0.6 3.7 40.1 0.7 4.2 33.6 0.7 4.8 28.5 0.7 5.3

80 192.3 0.5 1.3 135.0 0.5 1.7 100.7 0.5 2.2 76.8 0.6 2.7 63.0 0.6 3.2 51.6 0.6 3.7 42.8 0.7 4.2 35.9 0.7 4.8 30.3 0.7 5.3

85 204.3 0.5 1.3 143.5 0.5 1.7 107.0 0.5 2.2 81.6 0.6 2.7 66.9 0.6 3.2 54.9 0.6 3.7 45.5 0.7 4.2 38.1 0.7 4.8 32.2 0.7 5.3

90 216.4 0.5 1.3 151.9 0.5 1.7 113.3 0.5 2.2 86.4 0.6 2.7 70.8 0.6 3.2 58.1 0.6 3.7 48.1 0.7 4.2 40.3 0.7 4.8 34.1 0.7 5.3

95 228.4 0.5 1.3 160.3 0.5 1.7 119.6 0.5 2.2 91.2 0.6 2.7 74.8 0.6 3.2 61.3 0.6 3.7 50.8 0.7 4.2 42.6 0.7 4.8 36.0 0.7 5.3

100 240.4 0.5 1.3 168.8 0.5 1.7 125.9 0.5 2.2 96.0 0.6 2.7 78.7 0.6 3.2 64.5 0.6 3.7 53.5 0.7 4.2 44.8 0.7 4.8 37.9 0.7 5.3

105 252.4 0.5 1.3 177.2 0.5 1.7 132.2 0.5 2.2 100.8 0.6 2.7 82.6 0.6 3.2 67.8 0.6 3.7 56.2 0.7 4.2 47.1 0.7 4.8 39.8 0.7 5.3

110 264.4 0.5 1.3 185.7 0.5 1.7 138.5 0.5 2.2 105.6 0.6 2.7 86.6 0.6 3.2 71.0 0.6 3.7 58.8 0.7 4.2 49.3 0.7 4.8 41.7 0.7 5.3

115 276.5 0.5 1.3 194.1 0.5 1.7 144.8 0.5 2.2 110.4 0.6 2.7 90.5 0.6 3.2 74.2 0.6 3.7 61.5 0.7 4.2 51.5 0.7 4.8 43.6 0.7 5.3

120 288.5 0.5 1.3 202.5 0.5 1.7 151.1 0.5 2.2 115.2 0.6 2.7 94.4 0.6 3.2 77.4 0.6 3.7 64.2 0.7 4.2 53.8 0.7 4.8 45.5 0.7 5.3

125 300.5 0.5 1.3 211.0 0.5 1.7 157.4 0.5 2.2 120.0 0.6 2.7 98.4 0.6 3.2 80.7 0.6 3.7 66.9 0.7 4.2 56.0 0.7 4.8 47.4 0.7 5.3

130 312.5 0.5 1.3 219.4 0.5 1.7 163.7 0.5 2.2 124.8 0.6 2.7 102.3 0.6 3.2 83.9 0.6 3.7 69.5 0.7 4.2 58.3 0.7 4.8 49.3 0.7 5.3

135 324.5 0.5 1.3 227.9 0.5 1.7 170.0 0.5 2.2 129.6 0.6 2.7 106.2 0.6 3.2 87.1 0.6 3.7 72.2 0.7 4.2 60.5 0.7 4.8 51.2 0.7 5.3

140 336.6 0.5 1.3 236.3 0.5 1.7 176.3 0.5 2.2 134.4 0.6 2.7 110.2 0.6 3.2 90.3 0.6 3.7 74.9 0.7 4.2 62.7 0.7 4.8 53.1 0.7 5.3

145 348.6 0.5 1.3 244.7 0.5 1.7 182.6 0.5 2.2 139.2 0.6 2.7 114.1 0.6 3.2 93.6 0.6 3.7 77.6 0.7 4.2 65.0 0.7 4.8 55.0 0.7 5.3

150 360.6 0.5 1.3 253.2 0.5 1.7 188.9 0.5 2.2 144.0 0.6 2.7 118.0 0.6 3.2 96.8 0.6 3.7 80.2 0.7 4.2 67.2 0.7 4.8 56.9 0.7 5.3

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “C”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.
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Table 6-28.2. Design Chart for Parabolic Vegetated Diversion, Waterway or Stormwater Conveyance (Continued)

V1 FOR RETARDANCE “D”, TOP WIDTH (T), DEPTH (D), AND V2 FOR RETARDANCE “C”

Grade 10.00 Percent

T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2 T D V2

5 13.3 0.4 1.3 9.4 0.5 1.7 6.8 0.5 2.2 5.3 0.5 2.6 4.1 0.6 3.2 3.4 0.6 3.6 2.6 0.7 4.1

10 26.6 0.4 1.3 18.7 0.5 1.7 13.8 0.5 2.2 10.9 0.5 2.6 8.5 0.6 3.2 7.1 0.6 3.6 5.9 0.6 4.1 4.9 0.7 4.7 4.0 0.7 5.3

15 39.9 0.4 1.3 28.0 0.5 1.7 20.7 0.5 2.2 16.3 0.5 2.6 12.8 0.6 3.2 10.9 0.6 3.6 9.0 0.6 4.1 7.5 0.6 4.7 6.3 0.7 5.2

20 53.2 0.4 1.3 37.4 0.5 1.7 27.6 0.5 2.2 21.7 0.5 2.7 17.0 0.6 3.2 14.5 0.6 3.6 12.1 0.6 4.1 10.2 0.6 4.6 8.5 0.7 5.2

25 66.5 0.4 1.3 46.7 0.5 1.7 34.5 0.5 2.2 27.1 0.5 2.7 21.3 0.6 3.2 18.1 0.6 3.6 15.1 0.6 4.1 12.7 0.6 4.7 10.8 0.7 5.2

30 79.8 0.4 1.3 56.1 0.5 1.7 41.4 0.5 2.2 32.5 0.5 2.7 25.5 0.6 3.2 21.7 0.6 3.6 18.1 0.6 4.1 15.2 0.6 4.7 12.9 0.7 5.2

35 93.1 0.4 1.3 65.4 0.5 1.7 48.3 0.5 2.2 37.9 0.5 2.7 29.8 0.6 3.2 25.3 0.6 3.6 21.1 0.6 4.1 17.8 0.6 4.7 15.1 0.7 5.2

40 106.4 0.4 1.3 74.7 0.5 1.7 55.2 0.5 2.2 43.3 0.5 2.7 34.0 0.6 3.2 29.0 0.6 3.6 24.1 0.6 4.1 20.3 0.6 4.7 17.2 0.7 5.2

45 119.7 0.4 1.3 84.1 0.5 1.7 62.1 0.5 2.2 48.8 0.5 2.7 38.3 0.6 3.2 32.6 0.6 3.6 27.2 0.6 4.1 22.8 0.6 4.7 19.4 0.7 5.2

50 133.0 0.4 1.3 93.4 0.5 1.7 69.0 0.5 2.2 54.2 0.5 2.7 42.5 0.6 3.2 36.2 0.6 3.6 30.2 0.6 4.1 25.4 0.6 4.7 21.5 0.7 5.2

55 146.3 0.4 1.3 102.8 0.5 1.7 75.9 0.5 2.2 59.6 0.5 2.7 46.8 0.6 3.2 39.8 0.6 3.6 33.2 0.6 4.1 27.9 0.6 4.7 23.7 0.7 5.2

60 159.6 0.4 1.3 112.1 0.5 1.7 82.8 0.5 2.2 65.0 0.5 2.7 51.0 0.6 3.2 43.4 0.6 3.6 36.2 0.6 4.1 30.5 0.6 4.7 25.9 0.7 5.2

65 172.9 0.4 1.3 121.4 0.5 1.7 89.7 0.5 2.2 70.4 0.5 2.7 55.3 0.6 3.2 47.1 0.6 3.6 39.2 0.6 4.1 33.0 0.6 4.7 28.0 0.7 5.2

70 186.2 0.4 1.3 130.8 0.5 1.7 96.6 0.5 2.2 75.8 0.5 2.7 59.5 0.6 3.2 50.7 0.6 3.6 42.2 0.6 4.1 35.5 0.6 4.7 30.2 0.7 5.2

75 199.5 0.4 1.3 140.1 0.5 1.7 103.5 0.5 2.2 81.2 0.5 2.7 63.8 0.6 3.2 54.3 0.6 3.6 45.2 0.6 4.1 38.1 0.6 4.7 32.3 0.7 5.2

80 212.8 0.4 1.3 149.5 0.5 1.7 110.5 0.5 2.2 86.7 0.5 2.7 68.0 0.6 3.2 57.9 0.6 3.6 48.3 0.6 4.1 40.6 0.6 4.7 34.5 0.7 5.2

85 226.1 0.4 1.3 158.8 0.5 1.7 117.4 0.5 2.2 92.1 0.5 2.7 72.3 0.6 3.2 61.5 0.6 3.6 51.3 0.6 4.1 43.1 0.6 4.7 36.6 0.7 5.2

90 239.4 0.4 1.3 168.1 0.5 1.7 124.3 0.5 2.2 97.5 0.5 2.7 76.5 0.6 3.2 65.2 0.6 3.6 54.3 0.6 4.1 45.7 0.6 4.7 38.8 0.7 5.2

95 252.7 0.4 1.3 177.5 0.5 1.7 131.2 0.5 2.2 102.9 0.5 2.7 80.8 0.6 3.2 68.8 0.6 3.6 57.3 0.6 4.1 48.2 0.6 4.7 40.9 0.7 5.2

100 266.0 0.4 1.3 186.8 0.5 1.7 138.1 0.5 2.2 108.3 0.5 2.7 85.0 0.6 3.2 72.4 0.6 3.6 60.3 0.6 4.1 50.7 0.6 4.7 43.1 0.7 5.2

105 279.3 0.4 1.3 196.2 0.5 1.7 145.0 0.5 2.2 113.7 0.5 2.7 89.3 0.6 3.2 76.0 0.6 3.6 63.3 0.6 4.1 53.3 0.6 4.7 45.2 0.7 5.2

110 292.6 0.4 1.3 205.5 0.5 1.7 151.9 0.5 2.2 119.2 0.5 2.7 93.5 0.6 3.2 79.6 0.6 3.6 66.4 0.6 4.1 55.8 0.6 4.7 47.4 0.7 5.2

115 305.9 0.4 1.3 214.9 0.5 1.7 158.8 0.5 2.2 124.6 0.5 2.7 97.8 0.6 3.2 83.3 0.6 3.6 69.4 0.6 4.1 58.3 0.6 4.7 49.5 0.7 5.3

120 319.2 0.4 1.3 224.2 0.5 1.7 165.7 0.5 2.2 130.0 0.5 2.7 102.0 0.6 3.2 86.9 0.6 3.6 72.4 0.6 4.1 60.9 0.6 4.7 51.7 0.7 5.3

125 332.5 0.4 1.3 233.5 0.5 1.7 172.6 0.5 2.2 135.4 0.5 2.7 106.3 0.6 3.2 90.5 0.6 3.6 75.4 0.6 4.1 63.4 0.6 4.7 53.8 0.7 5.3

130 345.8 0.4 1.3 242.9 0.5 1.7 179.5 0.5 2.2 140.8 0.5 2.7 110.5 0.6 3.2 94.1 0.6 3.6 78.4 0.6 4.1 66.0 0.6 4.7 56.0 0.7 5.3

135 359.1 0.4 1.3 252.2 0.5 1.7 186.4 0.5 2.2 146.2 0.5 2.7 114.8 0.6 3.2 97.7 0.6 3.6 81.4 0.6 4.1 68.5 0.6 4.7 58.1 0.7 5.3

140 372.4 0.4 1.3 261.6 0.5 1.7 193.3 0.5 2.2 151.7 0.5 2.7 119.0 0.6 3.2 101.3 0.6 3.6 84.4 0.6 4.1 71.0 0.6 4.7 60.3 0.7 5.3

145 385.7 0.4 1.3 270.9 0.5 1.7 200.2 0.5 2.2 157.1 0.5 2.7 123.3 0.6 3.2 105.0 0.6 3.6 87.5 0.6 4.1 73.6 0.6 4.7 62.5 0.7 5.3

150 399.0 0.4 1.3 280.2 0.5 1.7 207.1 0.5 2.2 162.5 0.5 2.7 127.5 0.6 3.2 108.6 0.6 3.6 90.5 0.6 4.1 76.1 0.6 4.7 64.6 0.7 5.3

Q
CFS V1=2.0 V1=2.5 V1=3.0 V1=3.5 V1=4.0 V1=4.5 V1=5.0 V1=5.5 V1=6.0

RETARDANCE “D” AND “C”

NOTE: Width and Depth dimensions are in feet; Velocity measurements are in feet per second;
Depth “D” does not include allowance for freeboard or settlement.
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Table 6-28.3. Diversion Design Table D Retardance (V and Trapezoidal Section)

(Based on Handbook of Channel Design, SCS-TP-61)

NOTE: For diversions built on slopes under 2%, the available cross-sectional area
above normal ground will allow a reduction in design depth as follows:

For land slopes of 1% or less, reduce depth of flow (taken from Design Table)
20%.

For land Slopes of 1% to 2%, reduce depth of flow (taken from Design Table)
10%.

For land slopes greater than 2%, use depth of flow taken from Design Table.

For Example: A diversion 6 feet wide with a 2.5 foot depth of flow is required to
remove 120 c.f.s. on a 0.4% grade. If this is built on a 1% slope, the depth may
be reduced 20%, thus obtaining a flow depth of 2.0 feet. The required cross-
sectional area of the channel plus that above normal ground line will be 34
square feet corresponding to the 2.5 foot depth. The overall height of diversion
will be 2.0 feet plus 0.5 foot freeboard or 2.5 feet, instead of the original 3.0
feet.

z
z

6" depth of flow

Normal ground

Freeboard A
pproxim

ately

3:1A
d

b

d = depth of flow, feet

b = bottom width of channel, feet

A = channel capacity, sq. ft., including area below 0.5' freeboard and excluding

      any area less than 0.5' depth of flow

z = side slope of channel (horizontal to vertical)

                   To all designed depth of flow add freeboard required by State

Standards and Specifications to obtain overall height of terrace above

bottom of channel.  For final check on cross-sectional area, subtract required

freeboard from settled height of diversion and provide for cross-sectional

area shown in table.

IMPORTANT:

3:1 Side Slopes

“D” Retardance

% Triangular 6' bottom width 8' bottom width 10' bottom width 12' bottom width

Grade 2 3 4 5 2 3 4 5 2 3 4 5 2 3 4 5 2 3 4 5

Q-cfs d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d

10 1.9 11 1.8 10 1.7 9 1.6 8 1.3 12 1.1 10 1.0 9 0.9 8 1.2 13 1.1 11 1.0 10 0.9 9 1.1 14 1.0 12 0.9 11 0.8 10 1.0 14 0.9 12 0.8 11 0.7

20 2.2 15 2.1 13 1.9 11 1.8 10 1.5 16 1.4 14 1.2 12 1.1 10 1.4 17 1.3 16 1.2 14 1.1 12 1.3 18 1.2 16 1.0 13 0.9 11 1.2 19 1.1 17 1.0 15 0.9

30 2.5 19 2.3 16 2.2 15 2.0 12 1.8 21 1.6 17 1.5 16 1.3 13 1.7 22 1.5 19 1.4 17 1.2 14 1.5 22 1.4 20 1.2 16 1.1 15 1.3 21 1.2 19 1.2 19 1.1

40 2.6 20 2.5 19 2.3 16 2.2 15 2.0 24 1.8 21 1.7 19 1.5 16 1.8 24 1.7 22 1.5 19 1.4 17 1.7 26 1.5 22 1.4 20 1.2 16 1.6 27 1.5 25 1.3 21 1.2

60 3.0 27 2.8 24 2.7 22 2.5 19 2.3 30 2.1 26 1.9 22 1.7 19 2.1 30 1.9 26 1.8 24 1.6 21 2.0 32 1.8 28 1.7 26 1.5 22 1.8 31 1.6 27 1.5 25 1.3

80 3.1 29 2.9 25 2.7 22 2.5 34 2.3 30 2.1 26 1.9 22 2.4 37 2.2 32 2.0 28 1.8 24 2.3 39 2.1 34 1.9 30 1.7 26 2.1 38 1.9 34 1.8 31 1.6

100 3.1 29 2.9 25 2.8 40 2.5 34 2.3 30 2.1 26 2.6 41 2.4 37 2.2 32 2.0 28 2.4 41 2.2 37 2.1 34 1.9 30 2.3 44 2.1 38 1.9 34 1.7

120 3.0 27 3.0 45 2.8 40 2.5 34 2.3 30 2.8 46 2.5 39 2.3 34 2.1 30 2.6 46 2.4 41 2.2 37 2.0 32 2.5 50 2.3 44 2.1 38 1.9

140 2.9 43 2.6 36 2.4 32 2.9 48 2.7 44 2.5 39 2.3 34 2.7 49 2.5 44 2.3 39 2.1 34 2.6 52 2.4 46 2.2 41 2.0

160 3.0 45 2.8 40 2.6 36 3.1 51 2.9 48 2.7 44 2.5 39 2.9 54 2.7 49 2.5 44 2.3 39 2.7 54 2.5 50 2.3 44 2.1

180 2.6 41 3.0 57 2.8 51 2.6 46 2.4 41 2.8 57 2.6 52 2.4 46 2.2

200 2.5 44 2.9 60 2.7 54 2.5 50 2.3

220 3.0 63 2.8 57 2.7 54 2.5
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Table 6-28.3. Diversion Design Table D Retardance (V and Trapezoidal Section) (Continued)

(Based on Handbook of Channel Design, SCS-TP-61)
4:1 Side Slopes

“D” Retardance

6:1 Side Slopes

“D” Retardance

A

12

14

18

20

22

29

32

35

40

43

46

49

52

% Triangular 6' bottom width 8' bottom width 10' bottom width 12' bottom width

Grade 2 3 4 5 2 3 4 5 2 3 4 5 2 3 4 5 2 3 4 5

Q-cfs d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d

10 1.8 13 1.7 12 1.6 11 1.5 10 1.2 13 1.1 11 1.0 10 0.9 9 1.1 14 1.0 13 0.9 11 08 10 1.1 14 1.0 13 0.9 12 0.8 11 1.0 15 0.9 14 0.8 13 0.7

20 2.1 18 2.0 16 1.8 13 1.7 12 1.5 18 1.4 16 1.2 13 1.1 11 1.4 19 1.3 17 1.2 15 1.1 14 1.3 20 1.2 18 1.0 14 0.9 12 1.2 20 1.1 18 1.0 16 0.9

30 2.4 23 2.2 19 2.1 18 1.9 14 1.8 24 1.6 20 1.5 18 1.3 15 1.7 25 1.5 21 1.4 19 1.2 15 1.5 24 1.4 22 1.2 18 1.1 16 1.3 22 1.2 20 1.2 20 1.1

40 2.5 25 2.4 23 2.2 19 2.1 18 1.9 26 1.8 24 1.6 20 1.5 18 1.8 27 1.7 25 1.5 21 1.4 19 1.6 26 1.5 24 1.3 20 1.2 18 1.6 29 1.5 27 1.3 22 1.2

60 2.8 31 2.6 27 2.5 25 2.3 21 2.2 33 2.0 28 1.9 26 1.7 22 2.0 32 1.9 30 1.7 25 1.6 23 1.9 33 1.8 31 1.6 26 1.5 24 1.7 32 1.6 29 1.4 25 1.3

80 3.1 38 2.9 34 2.7 29 2.5 25 2.4 37 2.2 33 2.1 30 1.9 26 2.3 40 2.1 34 2.0 32 1.8 27 2.2 41 2.0 36 1.8 31 1.6 26 2.0 40 1.9 37 1.7 32 1.6

100 3.1 38 2.9 34 2.7 29 2.7 45 2.5 40 2.3 35 2.1 30 2.5 45 2.3 40 2.1 34 1.9 30 2.3 44 2.1 39 2.0 36 1.8 31 2.2 46 2.0 40 1.9 37 1.7

120 2.8 31 2.9 51 2.7 45 2.4 37 2.2 33 2.7 51 2.5 45 2.3 40 2.1 34 2.5 50 2.3 44 2.2 41 2.0 36 2.4 52 2.2 46 2.0 40 1.8

140 3.0 54 2.8 48 2.6 43 2.4 37 2.8 54 2.6 48 2.5 45 2.3 40 2.6 53 2.4 47 2.3 44 2.1 39 2.5 55 2.3 49 2.2 46 2.0

160 3.1 57 2.9 51 2.8 48 2.6 43 3.0 60 2.8 54 2.6 48 2.4 42 2.8 59 2.6 53 2.5 50 2.3 44 2.7 62 2.5 55 2.3 49 2.1

180 2.5 45 2.9 63 2.7 56 2.6 53 2.4 47 2.8 65 2.6 58 2.4 52 2.2

200 2.5 50 2.9 68 2.7 62 2.5 55 2.3

220 3.0 72 2.8 65 2.6 58 2.4
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% Triangular 6' bottom width 8' bottom width 10' bottom width 12' bottom width

Grade 2 3 4 5 2 3 4 5 2 3 4 5 2 3 4 5 2 3 4 5

Q-cfs d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d

10 1.6 15 1.5 14 1.4 13 1.3 11 1.2 16 1.1 14 1.0 12 0.9 10 1.1 16 1.0 14 0.9 13 0.8 11 1.1 17 1.0 15 0.9 13 0.8 12 1.0 17 0.9 15 0.8 14 0.7

20 1.9 22 1.8 19 1.6 15 1.5 14 1.5 23 1.4 20 1.2 16 1.1 14 1.4 23 1.3 21 1.1 16 1.0 14 1.3 21 1.2 20 1.1 18 1.0 16 1.3 25 1.2 23 1.0 17 0.9

30 2.1 27 2.0 24 1.8 19 1.7 17 1.7 28 1.5 23 1.4 20 1.2 16 1.6 28 1.5 26 1.3 21 1.2 18 1.4 26 1.3 23 1.2 20 1.1 18 1.4 29 1 3 27 1.1 20 1.0

40 2.3 32 2.2 29 2.0 24 1.8 19 1.8 30 1.7 28 1.5 23 1.4 20 1.7 31 1.6 28 1.4 23 1.3 21 1.5 29 1.4 26 1.3 23 1.2 20 1.5 32 1.4 29 1.3 27 1.2

60 2.5 38 2.3 32 2.2 29 2.0 24 2.0 36 1.9 33 1.7 28 1.6 25 1.9 37 1.8 34 1.6 28 1.5 26 1.8 38 1.7 34 1.5 29 1.4 26 1.6 34 1.5 32 1.4 29 1.3

80 2.7 44 2.5 38 2.4 35 2.2 29 2.2 42 2.1 39 1.9 33 1.8 30 2.1 43 2.0 40 1.8 34 1.7 31 2.0 44 1.9 41 1.7 34 1.6 31 1.8 41 1.7 37 1.6 34 1.5

100 2.9 51 2.7 44 2.6 41 2.4 35 2.4 49 2.2 42 2.1 39 1.9 33 2.3 50 2.1 43 2.0 40 1.8 34 2.2 51 2.0 44 1.9 41 1.7 34 2.1 51 1.9 45 1.8 41 1.6

120 3.0 54 2.8 47 2.7 44 2.5 38 2.6 56 2.4 49 2.3 46 2.1 39 2.5 58 2.3 50 2.2 47 2.0 40 2.3 55 2.2 51 2.0 44 1.9 41 2.2 55 2.0 48 1.9 45 1.7

140 2.7 61 2.6 56 2.4 49 2.3 46 2.6 61 2.5 58 2.3 50 2.2 47 2.5 63 2.3 55 2.2 51 2.0 44 2.4 64 2.2 55 2.1 51 1.9

160 2.9 68 2.8 64 2.6 56 2.5 53 2.8 67 2.6 61 2.5 58 2.3 50 2.7 71 2.5 63 2.4 59 2.2 51 2.6 70 2.4 64 2.3 59 2.1

180 2.9 71 2.7 64 2.6 61 2.4 54 2.8 75 2.6 67 2.5 63 2.3 55 2.7 76 2.5 68 2.4 63 2.2

200 3.0 72 2.8 67 2.6 61 2.4 54 2.9 79 2.7 77 2.6 67 2.4 59 2.8 81 2.6 72 2.5 68 2.3

220 2.5 58 2.4 59 2.9 85 2.7 76 2.5 68 2.3

240 2.5 63 2.4

260 2.5
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Table 6-28.4. Diversion Design Table C Retardance (V and Trapezoidal Section)

(Based on Handbook of Channel Design, SCS-TP-61)
3:1 Side Slopes

“C” Retardance

4:1 Side Slopes

“C” Retardance

% Triangular 6' bottom width 8' bottom width 10' bottom width 12' bottom width

Grade 2 3 4 5 2 3 4 5 2 3 4 5 2 3 4 5 2 3 4 5

Q d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d

20 2.5 19 2.3 16 2.1 13 1.9 11 1.9 22 1.7 19 1.5 16 1.4 14 1.7 22 1.5 19 1.4 17 1.3 15 1.6 24 1.4 20 1.3 18 1.2 16

30 2.5 19 2.3 16 2.2 15 2.0 24 1.8 21 1.7 19 1.5 16 1.9 26 1.7 22 1.5 19 1.4 17 1.7 26 1.5 22 1.4 20 1.3 18 1.6 27 1.4 23 1.3 21 1.2

40 2.5 19 2.4 17 2.2 28 2.0 24 1.9 22 1.7 19 2.0 28 1.8 24 1.6 21 1.5 19 1.9 30 1.7 26 1.5 22 1.4 20 1.8 31 1.6 27 1.5 25 1.4

50 2.5 19 2.3 30 2.1 26 2.0 24 1.8 21 2.2 32 2.0 28 1.8 24 1.6 21 2.0 32 1.8 28 1.6 24 1.5 22 1.9 34 1.7 29 1.6 27 1.5

60 2.5 34 2.3 30 2.1 26 1.9 22 2.3 34 2.1 30 1.9 26 1.8 24 2.2 37 2.0 32 1.8 28 1.6 24 2.0 36 1.8 31 1.7 29 1.6

80 2.5 34 2.3 30 2.1 26 2.5 39 2.3 34 2.1 30 1.9 26 2.4 41 2.2 37 2.0 32 1.8 28 2.2 41 2.0 36 1.9 34 1.7

100 2.5 34 2.3 30 2.5 39 2.3 34 2.1 30 2.4 41 2.2 37 2.0 32 2.5 49 2.2 41 2.0 36 1.8

120 2.5 34 2.5 39 2.3 34 2.3 39 2.1 34 2.4 46 2.2 41 2.0

140 2.4 36 2.5 44 2.3 39 2.3 43 2.1

160 2.4 41 2.4 46 2.2

180 2.5 44 2.4

200 2.5

220 2.6

A

19

23

25

27

29

31

36

38

41

46

49

51

○
○

○

○
○

○
○

○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○

○
○

○
○

○
○

○
○

○
○

○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○

○
○

○
○

○
○

○
○

○
○

○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

% Triangular 6' bottom width 8' bottom width 10' bottom width 12' bottom width

Grade 2 3 4 5 2 3 4 5 2 3 4 5 2 3 4 5 2 3 4 5

Q d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d

30 2.5 25 2.4 23 2.3 21 2.1 18 2.0 28 1.8 24 1.6 20 1.5 18 1.8 27 1.7 25 1.5 21 1.4 19 1.8 31 1.6 26 1.4 22 1.3 20 1.7 32 1.6 29 1.4 25 1.2

40 2.5 25 2.4 23 2.2 19 2.1 30 1.9 26 1.7 22 1.6 20 2.0 32 1.8 27 1.6 23 1.5 21 1.9 33 1.7 29 1.5 24 1.4 22 1.8 35 1.7 32 1.5 27 1.3

50 2.5 25 2.4 23 2.3 35 2.1 30 1.9 26 1.7 22 2.1 34 1.9 30 1.7 25 1.6 23 2.0 36 1.8 31 1.6 26 1.5 24 1.9 37 1.8 35 1.6 29 1.4

60 2.5 25 2.4 37 2.2 33 2.0 28 1.9 26 2.3 40 2.1 34 1.9 30 1.7 25 2.1 39 1.9 34 1.7 29 1.6 26 2.0 40 1.9 37 1.7 32 1.5

80 2.4 37 2.2 33 2.0 28 2.5 45 2.3 40 2.1 34 1.9 30 2.3 44 2.1 39 1.9 34 1.8 31 2.2 46 2.0 40 1.8 35 1.7

100 2.5 40 2.3 35 2.2 33 2.5 45 2.3 40 2.0 32 2.5 50 2.3 44 2.1 39 1.9 34 2.3 49 2.1 43 2.0 40 1.8

120 2.5 40 2.4 37 2.4 42 2.2 37 2.5 50 2.3 44 2.1 39 2.5 55 2.3 49 2.2 46 2.0

140 2.5 40 2.5 45 2.3 40 2.4 47 2.2 41 2.5 55 2.3 49 2.1

160 2.5 45 2.5 50 2.3 44 2.4 52 2.2

180 2.4 47 2.5 55 2.3

200 2.5 50 2.4

220 2.5
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Table 6-28.4. Diversion Design Table C Retardance (V and Trapezoidal Section) (Continued)

(Based on Handbook of Channel Design, SCS-TP-61)
6:1 Side Slopes

“C” Retardance

% Triangular 6' bottom width 8' bottom width 10' bottom width 12' bottom width

Grade 2 3 4 5 2 3 4 5 2 3 4 5 2 3 4 5 2 3 4 5

Q d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d A d

20 2.2 29 2.1 26 1.9 22 1.8 19 1.8 30 1.7 28 1.6 25 1.4 20 1.7 31 1.6 28 1.5 26 1.3 21 1.6 31 1.5 29 1.4 26 1.2 20 1.5 32 1.4 29 1.3 27 1.2

30 2.4 35 2.2 29 2.1 26 1.9 22 2.0 36 1.9 33 1.7 28 1.5 23 1.8 34 1.7 31 1.6 28 1.4 23 1.8 38 1.7 34 1.5 29 1.3 23 1.7 37 1.6 34 1.4 29 1.3

40 2.5 38 2.3 32 2.2 29 2.0 24 2.1 39 2.0 36 1.8 30 1.6 25 2.0 40 1.9 37 1.7 31 1.5 26 1.9 41 1.8 38 1.6 31 1.4 26 1.8 41 1.7 37 1.5 32 1.3

50 2.5 38 2.3 32 2.1 26 2.2 42 2.1 39 1.9 33 1.7 28 2.1 43 2.0 40 1.8 34 1.6 28 2.0 44 1.9 41 1.7 34 1.5 29 1.9 45 1.8 41 1.6 34 1.4

60 2.4 35 2.2 29 2.3 46 2.2 42 2.0 36 1.8 30 2.2 47 2.1 43 1.9 37 1.7 31 2.1 47 2.0 44 1.8 38 1.6 31 2.0 48 1.9 45 1.8 41 1.6

80 2.5 38 2.3 32 2.5 53 2.3 46 2.1 39 1.9 33 2.4 54 2.2 47 2.0 40 1.8 34 2.3 55 2.1 47 1.9 41 1.7 34 2.2 55 2.1 52 1.9 45 1.7

100 2.5 38 2.5 53 2.3 46 2.1 39 2.5 58 2.4 54 2.2 47 2.0 40 2.4 59 2.3 55 2.1 47 1.9 41 2.3 59 2.2 55 2.0 48 1.8

120 2.4 49 2.2 42 2.5 58 2.3 50 2.1 43 2.5 63 2.4 59 2.2 51 2.0 44 2.4 64 2.3 59 2.1 52 1.9

140 2.5 53 2.3 46 2.4 54 2.2 47 2.5 63 2.3 55 2.1 47 2.5 68 2.4 64 2.2 55 2.0

160 2.4 49 2.5 58 2.3 50 2.4 59 2.2 51 2.5 68 2.3 59 2.1

180 2.5 53 2.4 54 2.5 63 2.3 55 2.4 64 2.2

200 2.5 58 2.4 59 2.5 68 2.2

220 2.5 63 2.3

A

22

27

27

29

34

37

41

45

48

52

55

55

59

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○

○
○




