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SUBAREA A1 HYETOGRAPHS

- Per 2006 Los Angeles County Hydrology Manual Appendix A

50 YR 2 YR 5 YR 10 YR 25 YR 100 YR

7.6 2.9 4.4 5.4 6.7 8.5

Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth

Time 1 INCH 4 TH DAY 3 RD DAY 2 ND DAY 1 ST DAY 4 TH DAY 3 RD DAY 2 ND DAY 1 ST DAY 4 TH DAY 3 RD DAY 2 ND DAY 1 ST DAY 4 TH DAY 3 RD DAY 2 ND DAY 1 ST DAY 4 TH DAY 3 RD DAY 2 ND DAY 1 ST DAY 4 TH DAY 3 RD DAY 2 ND DAY 1 ST DAY
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
30 0.01 0.08 0.03 0.03 0.01 0.03 0.01 0.01 0.00 0.05 0.02 0.02 0.00 0.06 0.02 0.02 0.01 0.07 0.03 0.03 0.01 0.09 0.03 0.04 0.01
60 0.02 0.17 0.06 0.07 0.02 0.07 0.02 0.03 0.01 0.10 0.03 0.04 0.01 0.12 0.04 0.05 0.01 0.15 0.05 0.06 0.01 0.19 0.07 0.08 0.02
90 0.03 0.26 0.09 0.10 0.03 0.10 0.03 0.04 0.01 0.15 0.05 0.06 0.01 0.18 0.06 0.07 0.02 0.23 0.08 0.09 0.02 0.29 0.10 0.12 0.03
120 0.05 0.34 0.12 0.14 0.03 0.13 0.05 0.05 0.01 0.20 0.07 0.08 0.02 0.25 0.09 0.10 0.02 0.30 0.11 0.12 0.03 0.39 0.14 0.15 0.04
150 0.06 0.43 0.15 0.17 0.04 0.17 0.06 0.07 0.02 0.25 0.09 0.10 0.03 0.31 0.11 0.12 0.03 0.38 0.13 0.15 0.04 0.49 0.17 0.19 0.05
180 0.07 0.52 0.18 0.21 0.05 0.20 0.07 0.08 0.02 0.31 0.11 0.12 0.03 0.37 0.13 0.15 0.04 0.46 0.16 0.18 0.05 0.59 0.21 0.23 0.06
210 0.08 0.62 0.22 0.25 0.06 0.24 0.08 0.10 0.02 0.36 0.13 0.14 0.04 0.44 0.15 0.18 0.04 0.54 0.19 0.22 0.05 0.69 0.24 0.28 0.07
240 0.09 0.71 0.25 0.28 0.07 0.27 0.10 0.11 0.03 0.41 0.14 0.17 0.04 0.51 0.18 0.20 0.05 0.62 0.22 0.25 0.06 0.79 0.28 0.32 0.08
270 0.11 0.80 0.28 0.32 0.08 0.31 0.11 0.12 0.03 0.47 0.16 0.19 0.05 0.57 0.20 0.23 0.06 0.70 0.25 0.28 0.07 0.90 0.32 0.36 0.09
300 0.12 0.90 0.31 0.36 0.09 0.35 0.12 0.14 0.03 0.52 0.18 0.21 0.05 0.64 0.22 0.26 0.06 0.79 0.28 0.32 0.08 1.01 0.35 0.40 0.10
330 0.13 1.00 0.35 0.40 0.10 0.39 0.13 0.15 0.04 0.58 0.20 0.23 0.06 0.71 0.25 0.28 0.07 0.87 0.31 0.35 0.09 1.12 0.39 0.45 0.11
360 0.14 1.10 0.38 0.44 0.11 0.42 0.15 0.17 0.04 0.64 0.22 0.26 0.06 0.78 0.27 0.31 0.08 0.96 0.34 0.38 0.10 1.23 0.43 0.49 0.12
390 0.16 1.20 0.42 0.48 0.12 0.46 0.16 0.19 0.05 0.70 0.24 0.28 0.07 0.85 0.30 0.34 0.09 1.05 0.37 0.42 0.11 1.34 0.47 0.54 0.13
420 0.17 1.30 0.45 0.52 0.13 0.50 0.18 0.20 0.05 0.76 0.27 0.30 0.08 0.93 0.32 0.37 0.09 1.14 0.40 0.46 0.11 1.46 0.51 0.58 0.15
450 0.18 1.40 0.49 0.56 0.14 0.54 0.19 0.22 0.05 0.82 0.29 0.33 0.08 1.00 0.35 0.40 0.10 1.23 0.43 0.49 0.12 1.58 0.55 0.63 0.16
480 0.20 1.51 0.53 0.60 0.15 0.58 0.20 0.23 0.06 0.88 0.31 0.35 0.09 1.08 0.38 0.43 0.11 1.33 0.46 0.53 0.13 1.70 0.59 0.68 0.17
510 0.21 1.62 0.57 0.65 0.16 0.63 0.22 0.25 0.06 0.95 0.33 0.38 0.09 1.16 0.40 0.46 0.12 1.42 0.50 0.57 0.14 1.82 0.64 0.73 0.18
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Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth

Time 1 INCH 4 TH DAY 3 RD DAY 2 ND DAY 1 ST DAY 4 TH DAY 3 RD DAY 2 ND DAY 1 ST DAY 4 TH DAY 3 RD DAY 2 ND DAY 1 ST DAY 4 TH DAY 3 RD DAY 2 ND DAY 1 ST DAY 4 TH DAY 3 RD DAY 2 ND DAY 1 ST DAY 4 TH DAY 3 RD DAY 2 ND DAY 1 ST DAY

100 YR - 24 HRUNIT HYETOGRAPH 50 YR - 24 HR 2 YR - 24 HR 5 YR - 24 HR 10 YR - 24 HR 25 YR - 24 HR

540 0.23 1.73 0.61 0.69 0.17 0.67 0.23 0.27 0.07 1.01 0.35 0.40 0.10 1.24 0.43 0.49 0.12 1.52 0.53 0.61 0.15 1.94 0.68 0.78 0.19
570 0.24 1.85 0.65 0.74 0.18 0.71 0.25 0.29 0.07 1.08 0.38 0.43 0.11 1.32 0.46 0.53 0.13 1.62 0.57 0.65 0.16 2.07 0.72 0.83 0.21
600 0.26 1.96 0.69 0.79 0.20 0.76 0.27 0.30 0.08 1.15 0.40 0.46 0.11 1.40 0.49 0.56 0.14 1.72 0.60 0.69 0.17 2.20 0.77 0.88 0.22
630 0.27 2.08 0.73 0.83 0.21 0.81 0.28 0.32 0.08 1.22 0.43 0.49 0.12 1.49 0.52 0.59 0.15 1.83 0.64 0.73 0.18 2.34 0.82 0.93 0.23
660 0.29 2.21 0.77 0.88 0.22 0.85 0.30 0.34 0.09 1.29 0.45 0.52 0.13 1.58 0.55 0.63 0.16 1.94 0.68 0.78 0.19 2.48 0.87 0.99 0.25
690 0.31 2.33 0.82 0.93 0.23 0.90 0.32 0.36 0.09 1.36 0.48 0.55 0.14 1.67 0.58 0.67 0.17 2.05 0.72 0.82 0.20 2.62 0.92 1.05 0.26
720 0.32 2.46 0.86 0.99 0.25 0.95 0.33 0.38 0.10 1.44 0.50 0.58 0.14 1.76 0.62 0.70 0.18 2.16 0.76 0.87 0.22 2.77 0.97 1.11 0.28
750 0.34 2.60 0.91 1.04 0.26 1.01 0.35 0.40 0.10 1.52 0.53 0.61 0.15 1.86 0.65 0.74 0.19 2.28 0.80 0.91 0.23 2.92 1.02 1.17 0.29
780 0.36 2.74 0.96 1.10 0.27 1.06 0.37 0.42 0.11 1.60 0.56 0.64 0.16 1.96 0.68 0.78 0.20 2.41 0.84 0.96 0.24 3.07 1.08 1.23 0.31
810 0.38 2.89 1.01 1.15 0.29 1.12 0.39 0.45 0.11 1.69 0.59 0.67 0.17 2.06 0.72 0.82 0.21 2.53 0.89 1.01 0.25 3.24 1.13 1.30 0.32
840 0.40 3.04 1.06 1.21 0.30 1.18 0.41 0.47 0.12 1.77 0.62 0.71 0.18 2.17 0.76 0.87 0.22 2.67 0.93 1.07 0.27 3.41 1.19 1.36 0.34
870 0.42 3.20 1.12 1.28 0.32 1.24 0.43 0.49 0.12 1.87 0.65 0.75 0.19 2.28 0.80 0.91 0.23 2.81 0.98 1.12 0.28 3.59 1.26 1.43 0.36
900 0.44 3.36 1.18 1.35 0.34 1.30 0.46 0.52 0.13 1.96 0.69 0.79 0.20 2.40 0.84 0.96 0.24 2.95 1.03 1.18 0.30 3.77 1.32 1.51 0.38
930 0.47 3.54 1.24 1.42 0.35 1.37 0.48 0.55 0.14 2.07 0.72 0.83 0.21 2.53 0.88 1.01 0.25 3.11 1.09 1.24 0.31 3.97 1.39 1.59 0.40
960 0.49 3.73 1.30 1.49 0.37 1.44 0.50 0.58 0.14 2.18 0.76 0.87 0.22 2.66 0.93 1.06 0.27 3.27 1.15 1.31 0.33 4.18 1.46 1.67 0.42
970 0.50 3.79 1.33 1.52 0.38 1.47 0.51 0.59 0.15 2.22 0.78 0.89 0.22 2.71 0.95 1.08 0.27 3.33 1.17 1.33 0.33 4.26 1.49 1.70 0.43
980 0.51 3.86 1.35 1.54 0.39 1.49 0.52 0.60 0.15 2.25 0.79 0.90 0.23 2.76 0.96 1.10 0.28 3.39 1.19 1.36 0.34 4.33 1.52 1.73 0.43
990 0.52 3.93 1.38 1.57 0.39 1.52 0.53 0.61 0.15 2.30 0.80 0.92 0.23 2.81 0.98 1.12 0.28 3.45 1.21 1.38 0.35 4.41 1.54 1.76 0.44
1000 0.53 4.00 1.40 1.60 0.40 1.55 0.54 0.62 0.15 2.34 0.82 0.93 0.23 2.86 1.00 1.14 0.29 3.51 1.23 1.41 0.35 4.49 1.57 1.80 0.45
1010 0.54 4.08 1.43 1.63 0.41 1.58 0.55 0.63 0.16 2.38 0.83 0.95 0.24 2.91 1.02 1.16 0.29 3.58 1.25 1.43 0.36 4.57 1.60 1.83 0.46
1020 0.55 4.15 1.45 1.66 0.42 1.61 0.56 0.64 0.16 2.42 0.85 0.97 0.24 2.96 1.04 1.19 0.30 3.64 1.28 1.46 0.36 4.66 1.63 1.86 0.47
1030 0.56 4.23 1.48 1.69 0.42 1.64 0.57 0.65 0.16 2.47 0.86 0.99 0.25 3.02 1.06 1.21 0.30 3.71 1.30 1.49 0.37 4.75 1.66 1.90 0.47
1040 0.57 4.31 1.51 1.72 0.43 1.67 0.58 0.67 0.17 2.52 0.88 1.01 0.25 3.08 1.08 1.23 0.31 3.79 1.33 1.51 0.38 4.84 1.69 1.94 0.48
1050 0.58 4.40 1.54 1.76 0.44 1.70 0.60 0.68 0.17 2.57 0.90 1.03 0.26 3.14 1.10 1.26 0.31 3.86 1.35 1.54 0.39 4.93 1.73 1.97 0.49
1060 0.59 4.49 1.57 1.79 0.45 1.74 0.61 0.69 0.17 2.62 0.92 1.05 0.26 3.20 1.12 1.28 0.32 3.94 1.38 1.58 0.39 5.03 1.76 2.01 0.50
1070 0.60 4.58 1.60 1.83 0.46 1.77 0.62 0.71 0.18 2.68 0.94 1.07 0.27 3.27 1.14 1.31 0.33 4.02 1.41 1.61 0.40 5.14 1.80 2.06 0.51
1080 0.62 4.68 1.64 1.87 0.47 1.81 0.63 0.72 0.18 2.73 0.96 1.09 0.27 3.34 1.17 1.34 0.33 4.11 1.44 1.64 0.41 5.25 1.84 2.10 0.53
1090 0.63 4.79 1.68 1.92 0.48 1.85 0.65 0.74 0.19 2.80 0.98 1.12 0.28 3.42 1.20 1.37 0.34 4.20 1.47 1.68 0.42 5.37 1.88 2.15 0.54
1100 0.65 4.90 1.72 1.96 0.49 1.90 0.66 0.76 0.19 2.86 1.00 1.15 0.29 3.50 1.23 1.40 0.35 4.30 1.51 1.72 0.43 5.50 1.93 2.20 0.55
1110 0.66 5.03 1.76 2.01 0.50 1.95 0.68 0.78 0.19 2.94 1.03 1.17 0.29 3.59 1.26 1.44 0.36 4.42 1.55 1.77 0.44 5.64 1.97 2.26 0.56
1115 0.67 5.10 1.78 2.04 0.51 1.97 0.69 0.79 0.20 2.98 1.04 1.19 0.30 3.64 1.27 1.46 0.36 4.48 1.57 1.79 0.45 5.72 2.00 2.29 0.57
1120 0.68 5.17 1.81 2.07 0.52 2.00 0.70 0.80 0.20 3.02 1.06 1.21 0.30 3.69 1.29 1.48 0.37 4.54 1.59 1.82 0.45 5.80 2.03 2.32 0.58
1125 0.69 5.25 1.84 2.10 0.52 2.03 0.71 0.81 0.20 3.07 1.07 1.23 0.31 3.75 1.31 1.50 0.37 4.61 1.61 1.84 0.46 5.89 2.06 2.36 0.59
1130 0.70 5.33 1.87 2.13 0.53 2.06 0.72 0.83 0.21 3.11 1.09 1.25 0.31 3.81 1.33 1.52 0.38 4.68 1.64 1.87 0.47 5.98 2.09 2.39 0.60
1135 0.71 5.43 1.90 2.17 0.54 2.10 0.74 0.84 0.21 3.17 1.11 1.27 0.32 3.88 1.36 1.55 0.39 4.77 1.67 1.91 0.48 6.09 2.13 2.44 0.61
1136 0.72 5.45 1.91 2.18 0.54 2.11 0.74 0.84 0.21 3.18 1.11 1.27 0.32 3.89 1.36 1.56 0.39 4.78 1.67 1.91 0.48 6.11 2.14 2.45 0.61
1137 0.72 5.47 1.91 2.19 0.55 2.12 0.74 0.85 0.21 3.20 1.12 1.28 0.32 3.91 1.37 1.56 0.39 4.80 1.68 1.92 0.48 6.14 2.15 2.46 0.61
1138 0.72 5.49 1.92 2.20 0.55 2.13 0.74 0.85 0.21 3.21 1.12 1.28 0.32 3.92 1.37 1.57 0.39 4.82 1.69 1.93 0.48 6.16 2.16 2.47 0.62
1139 0.73 5.52 1.93 2.21 0.55 2.13 0.75 0.85 0.21 3.22 1.13 1.29 0.32 3.94 1.38 1.58 0.39 4.84 1.69 1.94 0.48 6.19 2.17 2.48 0.62
1140 0.73 5.54 1.94 2.22 0.55 2.14 0.75 0.86 0.21 3.23 1.13 1.29 0.32 3.95 1.38 1.58 0.40 4.86 1.70 1.95 0.49 6.21 2.18 2.49 0.62
1145 0.75 5.67 1.99 2.27 0.57 2.20 0.77 0.88 0.22 3.31 1.16 1.33 0.33 4.05 1.42 1.62 0.41 4.98 1.74 1.99 0.50 6.37 2.23 2.55 0.64
1150 0.77 5.87 2.05 2.35 0.59 2.27 0.80 0.91 0.23 3.43 1.20 1.37 0.34 4.19 1.47 1.68 0.42 5.15 1.80 2.06 0.52 6.59 2.31 2.63 0.66
1151 0.78 5.94 2.08 2.37 0.59 2.30 0.80 0.92 0.23 3.47 1.21 1.39 0.35 4.24 1.48 1.70 0.42 5.21 1.82 2.08 0.52 6.66 2.33 2.66 0.67
1152 0.80 6.08 2.13 2.43 0.61 2.35 0.82 0.94 0.24 3.55 1.24 1.42 0.36 4.34 1.52 1.74 0.43 5.34 1.87 2.14 0.53 6.82 2.39 2.73 0.68
1153 0.81 6.16 2.15 2.46 0.62 2.38 0.83 0.95 0.24 3.59 1.26 1.44 0.36 4.40 1.54 1.76 0.44 5.40 1.89 2.16 0.54 6.91 2.42 2.76 0.69
1154 0.81 6.19 2.17 2.48 0.62 2.40 0.84 0.96 0.24 3.61 1.27 1.45 0.36 4.42 1.55 1.77 0.44 5.43 1.90 2.17 0.54 6.94 2.43 2.78 0.69
1155 0.82 6.22 2.18 2.49 0.62 2.41 0.84 0.96 0.24 3.63 1.27 1.45 0.36 4.44 1.55 1.78 0.44 5.46 1.91 2.18 0.55 6.97 2.44 2.79 0.70
1156 0.82 6.24 2.18 2.50 0.62 2.41 0.84 0.97 0.24 3.64 1.27 1.46 0.36 4.45 1.56 1.78 0.45 5.48 1.92 2.19 0.55 7.00 2.45 2.80 0.70
1157 0.82 6.26 2.19 2.50 0.63 2.42 0.85 0.97 0.24 3.65 1.28 1.46 0.37 4.47 1.56 1.79 0.45 5.49 1.92 2.20 0.55 7.02 2.46 2.81 0.70
1158 0.83 6.28 2.20 2.51 0.63 2.43 0.85 0.97 0.24 3.66 1.28 1.47 0.37 4.48 1.57 1.79 0.45 5.51 1.93 2.20 0.55 7.04 2.46 2.82 0.70
1159 0.83 6.29 2.20 2.52 0.63 2.43 0.85 0.97 0.24 3.67 1.29 1.47 0.37 4.49 1.57 1.80 0.45 5.52 1.93 2.21 0.55 7.06 2.47 2.82 0.71
1160 0.83 6.31 2.21 2.52 0.63 2.44 0.85 0.98 0.24 3.68 1.29 1.47 0.37 4.50 1.58 1.80 0.45 5.54 1.94 2.22 0.55 7.08 2.48 2.83 0.71
1161 0.83 6.32 2.21 2.53 0.63 2.45 0.86 0.98 0.24 3.69 1.29 1.48 0.37 4.51 1.58 1.81 0.45 5.55 1.94 2.22 0.56 7.09 2.48 2.84 0.71
1162 0.83 6.34 2.22 2.53 0.63 2.45 0.86 0.98 0.25 3.70 1.30 1.48 0.37 4.52 1.58 1.81 0.45 5.56 1.95 2.23 0.56 7.11 2.49 2.84 0.71
1163 0.84 6.35 2.22 2.54 0.63 2.46 0.86 0.98 0.25 3.71 1.30 1.48 0.37 4.53 1.59 1.81 0.45 5.57 1.95 2.23 0.56 7.12 2.49 2.85 0.71
1164 0.84 6.36 2.23 2.54 0.64 2.46 0.86 0.98 0.25 3.72 1.30 1.49 0.37 4.54 1.59 1.82 0.45 5.59 1.96 2.23 0.56 7.14 2.50 2.86 0.71
1165 0.84 6.37 2.23 2.55 0.64 2.47 0.86 0.99 0.25 3.72 1.30 1.49 0.37 4.55 1.59 1.82 0.46 5.60 1.96 2.24 0.56 7.15 2.50 2.86 0.72
1166 0.84 6.39 2.24 2.55 0.64 2.47 0.86 0.99 0.25 3.73 1.31 1.49 0.37 4.56 1.60 1.82 0.46 5.61 1.96 2.24 0.56 7.17 2.51 2.87 0.72
1167 0.84 6.40 2.24 2.56 0.64 2.48 0.87 0.99 0.25 3.74 1.31 1.49 0.37 4.57 1.60 1.83 0.46 5.62 1.97 2.25 0.56 7.18 2.51 2.87 0.72
1168 0.84 6.41 2.24 2.56 0.64 2.48 0.87 0.99 0.25 3.74 1.31 1.50 0.37 4.58 1.60 1.83 0.46 5.63 1.97 2.25 0.56 7.19 2.52 2.88 0.72
1169 0.84 6.42 2.25 2.57 0.64 2.48 0.87 0.99 0.25 3.75 1.31 1.50 0.37 4.58 1.60 1.83 0.46 5.64 1.97 2.25 0.56 7.20 2.52 2.88 0.72
1170 0.85 6.43 2.25 2.57 0.64 2.49 0.87 1.00 0.25 3.75 1.31 1.50 0.38 4.59 1.61 1.84 0.46 5.65 1.98 2.26 0.56 7.21 2.52 2.89 0.72
1171 0.85 6.44 2.25 2.58 0.64 2.49 0.87 1.00 0.25 3.76 1.32 1.50 0.38 4.60 1.61 1.84 0.46 5.65 1.98 2.26 0.57 7.23 2.53 2.89 0.72
1172 0.85 6.45 2.26 2.58 0.64 2.50 0.87 1.00 0.25 3.77 1.32 1.51 0.38 4.61 1.61 1.84 0.46 5.66 1.98 2.27 0.57 7.24 2.53 2.89 0.72
1173 0.85 6.46 2.26 2.58 0.65 2.50 0.87 1.00 0.25 3.77 1.32 1.51 0.38 4.61 1.61 1.84 0.46 5.67 1.98 2.27 0.57 7.25 2.54 2.90 0.72



Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth

Time 1 INCH 4 TH DAY 3 RD DAY 2 ND DAY 1 ST DAY 4 TH DAY 3 RD DAY 2 ND DAY 1 ST DAY 4 TH DAY 3 RD DAY 2 ND DAY 1 ST DAY 4 TH DAY 3 RD DAY 2 ND DAY 1 ST DAY 4 TH DAY 3 RD DAY 2 ND DAY 1 ST DAY 4 TH DAY 3 RD DAY 2 ND DAY 1 ST DAY

100 YR - 24 HRUNIT HYETOGRAPH 50 YR - 24 HR 2 YR - 24 HR 5 YR - 24 HR 10 YR - 24 HR 25 YR - 24 HR

1174 0.85 6.47 2.26 2.59 0.65 2.50 0.88 1.00 0.25 3.78 1.32 1.51 0.38 4.62 1.62 1.85 0.46 5.68 1.99 2.27 0.57 7.26 2.54 2.90 0.73
1175 0.85 6.48 2.27 2.59 0.65 2.51 0.88 1.00 0.25 3.78 1.32 1.51 0.38 4.63 1.62 1.85 0.46 5.69 1.99 2.28 0.57 7.27 2.54 2.91 0.73
1176 0.85 6.49 2.27 2.59 0.65 2.51 0.88 1.00 0.25 3.79 1.33 1.52 0.38 4.63 1.62 1.85 0.46 5.70 1.99 2.28 0.57 7.28 2.55 2.91 0.73
1177 0.85 6.50 2.27 2.60 0.65 2.51 0.88 1.01 0.25 3.79 1.33 1.52 0.38 4.64 1.62 1.86 0.46 5.70 2.00 2.28 0.57 7.29 2.55 2.92 0.73
1178 0.86 6.50 2.28 2.60 0.65 2.52 0.88 1.01 0.25 3.80 1.33 1.52 0.38 4.64 1.63 1.86 0.46 5.71 2.00 2.28 0.57 7.30 2.55 2.92 0.73
1179 0.86 6.51 2.28 2.61 0.65 2.52 0.88 1.01 0.25 3.80 1.33 1.52 0.38 4.65 1.63 1.86 0.47 5.72 2.00 2.29 0.57 7.31 2.56 2.92 0.73
1180 0.86 6.52 2.28 2.61 0.65 2.52 0.88 1.01 0.25 3.81 1.33 1.52 0.38 4.66 1.63 1.86 0.47 5.73 2.00 2.29 0.57 7.32 2.56 2.93 0.73
1181 0.86 6.53 2.29 2.61 0.65 2.53 0.88 1.01 0.25 3.81 1.33 1.53 0.38 4.66 1.63 1.87 0.47 5.73 2.01 2.29 0.57 7.33 2.56 2.93 0.73
1182 0.86 6.54 2.29 2.62 0.65 2.53 0.89 1.01 0.25 3.82 1.34 1.53 0.38 4.67 1.63 1.87 0.47 5.74 2.01 2.30 0.57 7.34 2.57 2.93 0.73
1183 0.86 6.55 2.29 2.62 0.65 2.53 0.89 1.01 0.25 3.82 1.34 1.53 0.38 4.67 1.64 1.87 0.47 5.75 2.01 2.30 0.57 7.35 2.57 2.94 0.73
1184 0.86 6.55 2.29 2.62 0.66 2.54 0.89 1.01 0.25 3.83 1.34 1.53 0.38 4.68 1.64 1.87 0.47 5.75 2.01 2.30 0.58 7.35 2.57 2.94 0.74
1185 0.86 6.56 2.30 2.62 0.66 2.54 0.89 1.02 0.25 3.83 1.34 1.53 0.38 4.69 1.64 1.87 0.47 5.76 2.02 2.30 0.58 7.36 2.58 2.95 0.74
1186 0.86 6.57 2.30 2.63 0.66 2.54 0.89 1.02 0.25 3.84 1.34 1.53 0.38 4.69 1.64 1.88 0.47 5.77 2.02 2.31 0.58 7.37 2.58 2.95 0.74
1187 0.87 6.58 2.30 2.63 0.66 2.55 0.89 1.02 0.25 3.84 1.34 1.54 0.38 4.70 1.64 1.88 0.47 5.77 2.02 2.31 0.58 7.38 2.58 2.95 0.74
1188 0.87 6.58 2.30 2.63 0.66 2.55 0.89 1.02 0.25 3.85 1.35 1.54 0.38 4.70 1.65 1.88 0.47 5.78 2.02 2.31 0.58 7.39 2.59 2.96 0.74
1189 0.87 6.59 2.31 2.64 0.66 2.55 0.89 1.02 0.26 3.85 1.35 1.54 0.38 4.71 1.65 1.88 0.47 5.79 2.03 2.32 0.58 7.40 2.59 2.96 0.74
1190 0.87 6.60 2.31 2.64 0.66 2.55 0.89 1.02 0.26 3.85 1.35 1.54 0.39 4.71 1.65 1.88 0.47 5.79 2.03 2.32 0.58 7.40 2.59 2.96 0.74
1191 0.87 6.61 2.31 2.64 0.66 2.56 0.89 1.02 0.26 3.86 1.35 1.54 0.39 4.72 1.65 1.89 0.47 5.80 2.03 2.32 0.58 7.41 2.59 2.97 0.74
1192 0.87 6.61 2.31 2.65 0.66 2.56 0.90 1.02 0.26 3.86 1.35 1.55 0.39 4.72 1.65 1.89 0.47 5.81 2.03 2.32 0.58 7.42 2.60 2.97 0.74
1193 0.87 6.62 2.32 2.65 0.66 2.56 0.90 1.02 0.26 3.87 1.35 1.55 0.39 4.73 1.65 1.89 0.47 5.81 2.03 2.33 0.58 7.43 2.60 2.97 0.74
1194 0.87 6.63 2.32 2.65 0.66 2.56 0.90 1.03 0.26 3.87 1.35 1.55 0.39 4.73 1.66 1.89 0.47 5.82 2.04 2.33 0.58 7.44 2.60 2.97 0.74
1195 0.87 6.63 2.32 2.65 0.66 2.57 0.90 1.03 0.26 3.87 1.36 1.55 0.39 4.74 1.66 1.89 0.47 5.83 2.04 2.33 0.58 7.44 2.61 2.98 0.74
1196 0.87 6.64 2.32 2.66 0.66 2.57 0.90 1.03 0.26 3.88 1.36 1.55 0.39 4.74 1.66 1.90 0.47 5.83 2.04 2.33 0.58 7.45 2.61 2.98 0.75
1197 0.87 6.65 2.33 2.66 0.66 2.57 0.90 1.03 0.26 3.88 1.36 1.55 0.39 4.75 1.66 1.90 0.47 5.84 2.04 2.33 0.58 7.46 2.61 2.98 0.75
1198 0.88 6.65 2.33 2.66 0.67 2.58 0.90 1.03 0.26 3.89 1.36 1.55 0.39 4.75 1.66 1.90 0.48 5.84 2.05 2.34 0.58 7.47 2.61 2.99 0.75
1199 0.88 6.66 2.33 2.66 0.67 2.58 0.90 1.03 0.26 3.89 1.36 1.56 0.39 4.76 1.66 1.90 0.48 5.85 2.05 2.34 0.58 7.47 2.62 2.99 0.75
1200 0.88 6.67 2.33 2.67 0.67 2.58 0.90 1.03 0.26 3.89 1.36 1.56 0.39 4.76 1.67 1.90 0.48 5.85 2.05 2.34 0.59 7.48 2.62 2.99 0.75
1201 0.88 6.67 2.34 2.67 0.67 2.58 0.90 1.03 0.26 3.90 1.36 1.56 0.39 4.77 1.67 1.91 0.48 5.86 2.05 2.34 0.59 7.49 2.62 3.00 0.75
1202 0.88 6.68 2.34 2.67 0.67 2.59 0.90 1.03 0.26 3.90 1.37 1.56 0.39 4.77 1.67 1.91 0.48 5.87 2.05 2.35 0.59 7.50 2.62 3.00 0.75
1203 0.88 6.69 2.34 2.67 0.67 2.59 0.91 1.04 0.26 3.91 1.37 1.56 0.39 4.77 1.67 1.91 0.48 5.87 2.05 2.35 0.59 7.50 2.63 3.00 0.75
1204 0.88 6.69 2.34 2.68 0.67 2.59 0.91 1.04 0.26 3.91 1.37 1.56 0.39 4.78 1.67 1.91 0.48 5.88 2.06 2.35 0.59 7.51 2.63 3.00 0.75
1205 0.88 6.70 2.34 2.68 0.67 2.59 0.91 1.04 0.26 3.91 1.37 1.57 0.39 4.78 1.67 1.91 0.48 5.88 2.06 2.35 0.59 7.52 2.63 3.01 0.75
1206 0.88 6.71 2.35 2.68 0.67 2.60 0.91 1.04 0.26 3.92 1.37 1.57 0.39 4.79 1.68 1.92 0.48 5.89 2.06 2.36 0.59 7.52 2.63 3.01 0.75
1207 0.88 6.71 2.35 2.68 0.67 2.60 0.91 1.04 0.26 3.92 1.37 1.57 0.39 4.79 1.68 1.92 0.48 5.89 2.06 2.36 0.59 7.53 2.64 3.01 0.75
1208 0.88 6.72 2.35 2.69 0.67 2.60 0.91 1.04 0.26 3.92 1.37 1.57 0.39 4.80 1.68 1.92 0.48 5.90 2.06 2.36 0.59 7.54 2.64 3.02 0.75
1209 0.88 6.72 2.35 2.69 0.67 2.60 0.91 1.04 0.26 3.93 1.37 1.57 0.39 4.80 1.68 1.92 0.48 5.90 2.07 2.36 0.59 7.54 2.64 3.02 0.75
1210 0.89 6.73 2.36 2.69 0.67 2.60 0.91 1.04 0.26 3.93 1.38 1.57 0.39 4.81 1.68 1.92 0.48 5.91 2.07 2.36 0.59 7.55 2.64 3.02 0.76
1211 0.89 6.74 2.36 2.69 0.67 2.61 0.91 1.04 0.26 3.93 1.38 1.57 0.39 4.81 1.68 1.92 0.48 5.91 2.07 2.37 0.59 7.56 2.65 3.02 0.76
1212 0.89 6.74 2.36 2.70 0.67 2.61 0.91 1.04 0.26 3.94 1.38 1.57 0.39 4.81 1.68 1.93 0.48 5.92 2.07 2.37 0.59 7.56 2.65 3.03 0.76
1213 0.89 6.75 2.36 2.70 0.67 2.61 0.91 1.04 0.26 3.94 1.38 1.58 0.39 4.82 1.69 1.93 0.48 5.92 2.07 2.37 0.59 7.57 2.65 3.03 0.76
1214 0.89 6.75 2.36 2.70 0.68 2.61 0.91 1.05 0.26 3.94 1.38 1.58 0.39 4.82 1.69 1.93 0.48 5.93 2.08 2.37 0.59 7.58 2.65 3.03 0.76
1215 0.89 6.76 2.37 2.70 0.68 2.62 0.92 1.05 0.26 3.95 1.38 1.58 0.39 4.83 1.69 1.93 0.48 5.93 2.08 2.37 0.59 7.58 2.65 3.03 0.76
1216 0.89 6.76 2.37 2.71 0.68 2.62 0.92 1.05 0.26 3.95 1.38 1.58 0.40 4.83 1.69 1.93 0.48 5.94 2.08 2.38 0.59 7.59 2.66 3.04 0.76
1217 0.89 6.77 2.37 2.71 0.68 2.62 0.92 1.05 0.26 3.95 1.38 1.58 0.40 4.83 1.69 1.93 0.48 5.94 2.08 2.38 0.59 7.60 2.66 3.04 0.76
1218 0.89 6.78 2.37 2.71 0.68 2.62 0.92 1.05 0.26 3.96 1.39 1.58 0.40 4.84 1.69 1.94 0.48 5.95 2.08 2.38 0.59 7.60 2.66 3.04 0.76
1219 0.89 6.78 2.37 2.71 0.68 2.62 0.92 1.05 0.26 3.96 1.39 1.58 0.40 4.84 1.69 1.94 0.48 5.95 2.08 2.38 0.60 7.61 2.66 3.04 0.76
1220 0.89 6.79 2.38 2.71 0.68 2.63 0.92 1.05 0.26 3.96 1.39 1.59 0.40 4.85 1.70 1.94 0.48 5.96 2.09 2.38 0.60 7.62 2.67 3.05 0.76
1221 0.89 6.79 2.38 2.72 0.68 2.63 0.92 1.05 0.26 3.97 1.39 1.59 0.40 4.85 1.70 1.94 0.49 5.96 2.09 2.39 0.60 7.62 2.67 3.05 0.76
1222 0.89 6.80 2.38 2.72 0.68 2.63 0.92 1.05 0.26 3.97 1.39 1.59 0.40 4.85 1.70 1.94 0.49 5.97 2.09 2.39 0.60 7.63 2.67 3.05 0.76
1223 0.90 6.80 2.38 2.72 0.68 2.63 0.92 1.05 0.26 3.97 1.39 1.59 0.40 4.86 1.70 1.94 0.49 5.97 2.09 2.39 0.60 7.63 2.67 3.05 0.76
1224 0.90 6.81 2.38 2.72 0.68 2.64 0.92 1.05 0.26 3.98 1.39 1.59 0.40 4.86 1.70 1.94 0.49 5.98 2.09 2.39 0.60 7.64 2.67 3.06 0.76
1225 0.90 6.81 2.39 2.73 0.68 2.64 0.92 1.05 0.26 3.98 1.39 1.59 0.40 4.87 1.70 1.95 0.49 5.98 2.09 2.39 0.60 7.65 2.68 3.06 0.76
1226 0.90 6.82 2.39 2.73 0.68 2.64 0.92 1.06 0.26 3.98 1.39 1.59 0.40 4.87 1.70 1.95 0.49 5.99 2.10 2.40 0.60 7.65 2.68 3.06 0.77
1227 0.90 6.82 2.39 2.73 0.68 2.64 0.92 1.06 0.26 3.99 1.40 1.59 0.40 4.87 1.71 1.95 0.49 5.99 2.10 2.40 0.60 7.66 2.68 3.06 0.77
1228 0.90 6.83 2.39 2.73 0.68 2.64 0.93 1.06 0.26 3.99 1.40 1.60 0.40 4.88 1.71 1.95 0.49 6.00 2.10 2.40 0.60 7.66 2.68 3.07 0.77
1229 0.90 6.84 2.39 2.73 0.68 2.65 0.93 1.06 0.26 3.99 1.40 1.60 0.40 4.88 1.71 1.95 0.49 6.00 2.10 2.40 0.60 7.67 2.68 3.07 0.77
1230 0.90 6.84 2.39 2.74 0.68 2.65 0.93 1.06 0.26 3.99 1.40 1.60 0.40 4.88 1.71 1.95 0.49 6.01 2.10 2.40 0.60 7.68 2.69 3.07 0.77
1231 0.90 6.85 2.40 2.74 0.68 2.65 0.93 1.06 0.26 4.00 1.40 1.60 0.40 4.89 1.71 1.96 0.49 6.01 2.10 2.40 0.60 7.68 2.69 3.07 0.77
1232 0.90 6.85 2.40 2.74 0.69 2.65 0.93 1.06 0.27 4.00 1.40 1.60 0.40 4.89 1.71 1.96 0.49 6.02 2.11 2.41 0.60 7.69 2.69 3.07 0.77
1233 0.90 6.86 2.40 2.74 0.69 2.65 0.93 1.06 0.27 4.00 1.40 1.60 0.40 4.90 1.71 1.96 0.49 6.02 2.11 2.41 0.60 7.69 2.69 3.08 0.77
1234 0.90 6.86 2.40 2.74 0.69 2.66 0.93 1.06 0.27 4.01 1.40 1.60 0.40 4.90 1.71 1.96 0.49 6.02 2.11 2.41 0.60 7.70 2.69 3.08 0.77
1235 0.90 6.87 2.40 2.75 0.69 2.66 0.93 1.06 0.27 4.01 1.40 1.60 0.40 4.90 1.72 1.96 0.49 6.03 2.11 2.41 0.60 7.70 2.70 3.08 0.77
1240 0.91 6.89 2.41 2.76 0.69 2.67 0.93 1.07 0.27 4.02 1.41 1.61 0.40 4.92 1.72 1.97 0.49 6.05 2.12 2.42 0.61 7.73 2.71 3.09 0.77
1245 0.91 6.91 2.42 2.77 0.69 2.68 0.94 1.07 0.27 4.04 1.41 1.62 0.40 4.94 1.73 1.97 0.49 6.07 2.12 2.43 0.61 7.76 2.72 3.10 0.78
1250 0.91 6.94 2.43 2.78 0.69 2.69 0.94 1.07 0.27 4.05 1.42 1.62 0.41 4.95 1.73 1.98 0.50 6.09 2.13 2.44 0.61 7.78 2.72 3.11 0.78



















































Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth

Time 1 INCH 4 TH DAY 3 RD DAY 2 ND DAY 1 ST DAY 4 TH DAY 3 RD DAY 2 ND DAY 1 ST DAY 4 TH DAY 3 RD DAY 2 ND DAY 1 ST DAY 4 TH DAY 3 RD DAY 2 ND DAY 1 ST DAY 4 TH DAY 3 RD DAY 2 ND DAY 1 ST DAY 4 TH DAY 3 RD DAY 2 ND DAY 1 ST DAY

25 YR - 24 HR 100 YR - 24 HRUNIT HYETOGRAPH 50 YR - 24 HR 2 YR - 24 HR 5 YR - 24 HR 10 YR - 24 HR

1224 0.90 6.72 2.35 2.69 0.67 2.60 0.91 1.04 0.26 3.92 1.37 1.57 0.39 4.80 1.68 1.92 0.48 5.90 2.06 2.36 0.59 7.54 2.64 3.02 0.75
1225 0.90 6.72 2.35 2.69 0.67 2.60 0.91 1.04 0.26 3.93 1.37 1.57 0.39 4.80 1.68 1.92 0.48 5.90 2.07 2.36 0.59 7.55 2.64 3.02 0.75
1226 0.90 6.73 2.36 2.69 0.67 2.60 0.91 1.04 0.26 3.93 1.38 1.57 0.39 4.81 1.68 1.92 0.48 5.91 2.07 2.36 0.59 7.55 2.64 3.02 0.76
1227 0.90 6.74 2.36 2.69 0.67 2.61 0.91 1.04 0.26 3.93 1.38 1.57 0.39 4.81 1.68 1.92 0.48 5.91 2.07 2.37 0.59 7.56 2.64 3.02 0.76
1228 0.90 6.74 2.36 2.70 0.67 2.61 0.91 1.04 0.26 3.94 1.38 1.57 0.39 4.81 1.68 1.93 0.48 5.92 2.07 2.37 0.59 7.56 2.65 3.03 0.76
1229 0.90 6.75 2.36 2.70 0.67 2.61 0.91 1.04 0.26 3.94 1.38 1.58 0.39 4.82 1.69 1.93 0.48 5.92 2.07 2.37 0.59 7.57 2.65 3.03 0.76
1230 0.90 6.75 2.36 2.70 0.68 2.61 0.91 1.04 0.26 3.94 1.38 1.58 0.39 4.82 1.69 1.93 0.48 5.93 2.07 2.37 0.59 7.57 2.65 3.03 0.76
1231 0.90 6.76 2.36 2.70 0.68 2.61 0.92 1.05 0.26 3.95 1.38 1.58 0.39 4.82 1.69 1.93 0.48 5.93 2.08 2.37 0.59 7.58 2.65 3.03 0.76
1232 0.90 6.76 2.37 2.70 0.68 2.62 0.92 1.05 0.26 3.95 1.38 1.58 0.39 4.83 1.69 1.93 0.48 5.94 2.08 2.37 0.59 7.59 2.65 3.03 0.76
1233 0.90 6.77 2.37 2.71 0.68 2.62 0.92 1.05 0.26 3.95 1.38 1.58 0.40 4.83 1.69 1.93 0.48 5.94 2.08 2.38 0.59 7.59 2.66 3.04 0.76
1234 0.90 6.77 2.37 2.71 0.68 2.62 0.92 1.05 0.26 3.95 1.38 1.58 0.40 4.83 1.69 1.93 0.48 5.94 2.08 2.38 0.59 7.60 2.66 3.04 0.76
1235 0.90 6.78 2.37 2.71 0.68 2.62 0.92 1.05 0.26 3.96 1.38 1.58 0.40 4.84 1.69 1.94 0.48 5.95 2.08 2.38 0.59 7.60 2.66 3.04 0.76
1240 0.91 6.80 2.38 2.72 0.68 2.63 0.92 1.05 0.26 3.97 1.39 1.59 0.40 4.86 1.70 1.94 0.49 5.97 2.09 2.39 0.60 7.63 2.67 3.05 0.76
1245 0.91 6.82 2.39 2.73 0.68 2.64 0.92 1.06 0.26 3.99 1.39 1.59 0.40 4.87 1.71 1.95 0.49 5.99 2.10 2.40 0.60 7.66 2.68 3.06 0.77
1250 0.91 6.85 2.40 2.74 0.68 2.65 0.93 1.06 0.26 4.00 1.40 1.60 0.40 4.89 1.71 1.96 0.49 6.01 2.10 2.40 0.60 7.68 2.69 3.07 0.77
1255 0.92 6.87 2.40 2.75 0.69 2.66 0.93 1.06 0.27 4.01 1.40 1.60 0.40 4.91 1.72 1.96 0.49 6.03 2.11 2.41 0.60 7.71 2.70 3.08 0.77
1260 0.92 6.89 2.41 2.76 0.69 2.67 0.93 1.07 0.27 4.02 1.41 1.61 0.40 4.92 1.72 1.97 0.49 6.05 2.12 2.42 0.61 7.73 2.71 3.09 0.77
1265 0.92 6.91 2.42 2.77 0.69 2.68 0.94 1.07 0.27 4.04 1.41 1.62 0.40 4.94 1.73 1.97 0.49 6.07 2.12 2.43 0.61 7.76 2.71 3.10 0.78
1270 0.92 6.93 2.43 2.77 0.69 2.68 0.94 1.07 0.27 4.05 1.42 1.62 0.40 4.95 1.73 1.98 0.50 6.09 2.13 2.44 0.61 7.78 2.72 3.11 0.78
1275 0.93 6.96 2.43 2.78 0.70 2.69 0.94 1.08 0.27 4.06 1.42 1.62 0.41 4.97 1.74 1.99 0.50 6.11 2.14 2.44 0.61 7.80 2.73 3.12 0.78
1280 0.93 6.98 2.44 2.79 0.70 2.70 0.94 1.08 0.27 4.07 1.43 1.63 0.41 4.98 1.74 1.99 0.50 6.12 2.14 2.45 0.61 7.83 2.74 3.13 0.78
1285 0.93 7.00 2.45 2.80 0.70 2.71 0.95 1.08 0.27 4.09 1.43 1.63 0.41 5.00 1.75 2.00 0.50 6.14 2.15 2.46 0.61 7.85 2.75 3.14 0.78
1290 0.94 7.02 2.46 2.81 0.70 2.72 0.95 1.09 0.27 4.10 1.43 1.64 0.41 5.01 1.75 2.00 0.50 6.16 2.16 2.46 0.62 7.87 2.76 3.15 0.79
1295 0.94 7.04 2.46 2.81 0.70 2.72 0.95 1.09 0.27 4.11 1.44 1.64 0.41 5.02 1.76 2.01 0.50 6.18 2.16 2.47 0.62 7.89 2.76 3.16 0.79
1300 0.94 7.05 2.47 2.82 0.71 2.73 0.96 1.09 0.27 4.12 1.44 1.65 0.41 5.04 1.76 2.01 0.50 6.19 2.17 2.48 0.62 7.91 2.77 3.17 0.79
1305 0.94 7.07 2.48 2.83 0.71 2.74 0.96 1.09 0.27 4.13 1.45 1.65 0.41 5.05 1.77 2.02 0.50 6.21 2.17 2.48 0.62 7.94 2.78 3.17 0.79
1310 0.95 7.09 2.48 2.84 0.71 2.74 0.96 1.10 0.27 4.14 1.45 1.66 0.41 5.06 1.77 2.03 0.51 6.23 2.18 2.49 0.62 7.96 2.78 3.18 0.80
1315 0.95 7.11 2.49 2.84 0.71 2.75 0.96 1.10 0.28 4.15 1.45 1.66 0.42 5.08 1.78 2.03 0.51 6.24 2.18 2.50 0.62 7.98 2.79 3.19 0.80
1320 0.95 7.13 2.49 2.85 0.71 2.76 0.97 1.10 0.28 4.16 1.46 1.66 0.42 5.09 1.78 2.04 0.51 6.26 2.19 2.50 0.63 8.00 2.80 3.20 0.80
1325 0.95 7.14 2.50 2.86 0.71 2.77 0.97 1.11 0.28 4.17 1.46 1.67 0.42 5.10 1.79 2.04 0.51 6.27 2.20 2.51 0.63 8.02 2.81 3.21 0.80
1330 0.95 7.16 2.51 2.86 0.72 2.77 0.97 1.11 0.28 4.18 1.46 1.67 0.42 5.11 1.79 2.05 0.51 6.29 2.20 2.52 0.63 8.04 2.81 3.21 0.80
1335 0.96 7.18 2.51 2.87 0.72 2.78 0.97 1.11 0.28 4.19 1.47 1.68 0.42 5.13 1.79 2.05 0.51 6.30 2.21 2.52 0.63 8.06 2.82 3.22 0.81
1340 0.96 7.20 2.52 2.88 0.72 2.79 0.97 1.11 0.28 4.20 1.47 1.68 0.42 5.14 1.80 2.06 0.51 6.32 2.21 2.53 0.63 8.07 2.83 3.23 0.81
1345 0.96 7.21 2.52 2.89 0.72 2.79 0.98 1.12 0.28 4.21 1.47 1.69 0.42 5.15 1.80 2.06 0.52 6.33 2.22 2.53 0.63 8.09 2.83 3.24 0.81
1350 0.96 7.23 2.53 2.89 0.72 2.80 0.98 1.12 0.28 4.22 1.48 1.69 0.42 5.16 1.81 2.06 0.52 6.35 2.22 2.54 0.63 8.11 2.84 3.24 0.81
1355 0.97 7.25 2.54 2.90 0.72 2.80 0.98 1.12 0.28 4.23 1.48 1.69 0.42 5.17 1.81 2.07 0.52 6.36 2.23 2.54 0.64 8.13 2.85 3.25 0.81
1360 0.97 7.26 2.54 2.90 0.73 2.81 0.98 1.12 0.28 4.24 1.48 1.70 0.42 5.19 1.81 2.07 0.52 6.38 2.23 2.55 0.64 8.15 2.85 3.26 0.81
1365 0.97 7.28 2.55 2.91 0.73 2.82 0.99 1.13 0.28 4.25 1.49 1.70 0.43 5.20 1.82 2.08 0.52 6.39 2.24 2.56 0.64 8.17 2.86 3.27 0.82
1370 0.97 7.29 2.55 2.92 0.73 2.82 0.99 1.13 0.28 4.26 1.49 1.70 0.43 5.21 1.82 2.08 0.52 6.40 2.24 2.56 0.64 8.18 2.86 3.27 0.82
1375 0.97 7.31 2.56 2.92 0.73 2.83 0.99 1.13 0.28 4.27 1.49 1.71 0.43 5.22 1.83 2.09 0.52 6.42 2.25 2.57 0.64 8.20 2.87 3.28 0.82
1380 0.98 7.33 2.56 2.93 0.73 2.83 0.99 1.13 0.28 4.28 1.50 1.71 0.43 5.23 1.83 2.09 0.52 6.43 2.25 2.57 0.64 8.22 2.88 3.29 0.82
1385 0.98 7.34 2.57 2.94 0.73 2.84 0.99 1.14 0.28 4.29 1.50 1.71 0.43 5.24 1.83 2.10 0.52 6.45 2.26 2.58 0.64 8.24 2.88 3.29 0.82
1390 0.98 7.36 2.57 2.94 0.74 2.85 1.00 1.14 0.28 4.30 1.50 1.72 0.43 5.25 1.84 2.10 0.53 6.46 2.26 2.58 0.65 8.25 2.89 3.30 0.83
1395 0.98 7.37 2.58 2.95 0.74 2.85 1.00 1.14 0.29 4.30 1.51 1.72 0.43 5.26 1.84 2.11 0.53 6.47 2.27 2.59 0.65 8.27 2.89 3.31 0.83
1400 0.98 7.39 2.58 2.95 0.74 2.86 1.00 1.14 0.29 4.31 1.51 1.73 0.43 5.27 1.85 2.11 0.53 6.48 2.27 2.59 0.65 8.29 2.90 3.31 0.83
1405 0.99 7.40 2.59 2.96 0.74 2.86 1.00 1.15 0.29 4.32 1.51 1.73 0.43 5.28 1.85 2.11 0.53 6.50 2.27 2.60 0.65 8.30 2.91 3.32 0.83
1410 0.99 7.42 2.60 2.97 0.74 2.87 1.00 1.15 0.29 4.33 1.52 1.73 0.43 5.29 1.85 2.12 0.53 6.51 2.28 2.60 0.65 8.32 2.91 3.33 0.83
1415 0.99 7.43 2.60 2.97 0.74 2.88 1.01 1.15 0.29 4.34 1.52 1.74 0.43 5.30 1.86 2.12 0.53 6.52 2.28 2.61 0.65 8.34 2.92 3.33 0.83
1420 0.99 7.44 2.61 2.98 0.74 2.88 1.01 1.15 0.29 4.35 1.52 1.74 0.43 5.31 1.86 2.13 0.53 6.54 2.29 2.61 0.65 8.35 2.92 3.34 0.84
1425 0.99 7.46 2.61 2.98 0.75 2.89 1.01 1.15 0.29 4.36 1.52 1.74 0.44 5.33 1.86 2.13 0.53 6.55 2.29 2.62 0.65 8.37 2.93 3.35 0.84
1430 1.00 7.47 2.62 2.99 0.75 2.89 1.01 1.16 0.29 4.36 1.53 1.75 0.44 5.34 1.87 2.13 0.53 6.56 2.30 2.62 0.66 8.38 2.93 3.35 0.84
1435 1.00 7.49 2.62 2.99 0.75 2.90 1.01 1.16 0.29 4.37 1.53 1.75 0.44 5.35 1.87 2.14 0.53 6.57 2.30 2.63 0.66 8.40 2.94 3.36 0.84
1440 1.00 7.50 2.63 3.00 0.75 2.90 1.02 1.16 0.29 4.38 1.53 1.75 0.44 5.36 1.87 2.14 0.54 6.59 2.30 2.63 0.66 8.42 2.95 3.37 0.84



Label Solve For Friction Method Roughness Coefficient Channel Slope
(ft/ft)

Water Surface
Elevation

(ft)

Elevation Range Discharge
(ft³/s)

Flow Area
(ft²)

Wetted Perimeter
(ft)

Hydraulic Radius
(ft)

Top Width
(ft)

STA 0+10 Normal Depth Manning Formula 0.080 0.02764 1015.92 1012.69 to 1018.04 ft 138.00 34.92 24.12 1.45 22.83

STA 0+20 Normal Depth Manning Formula 0.080 0.02764 1015.21 1012.02 to 1017.95 ft 138.00 34.00 22.56 1.51 20.98

STA 0+30 Normal Depth Manning Formula 0.080 0.02764 1014.96 1010.94 to 1015.76 ft 138.00 35.59 25.29 1.41 21.62

STA 0+40 Normal Depth Manning Formula 0.080 0.10784 1011.34 1008.69 to 1014.08 ft 138.00 17.34 11.64 1.49 9.33

STA 0+50 Normal Depth Manning Formula 0.080 0.10784 1009.61 1007.82 to 1013.02 ft 138.00 20.60 17.89 1.15 17.02

STA 0+60 Normal Depth Manning Formula 0.080 0.10784 1008.42 1006.19 to 1010.07 ft 138.00 19.08 14.79 1.29 13.92

STA 0+68 Normal Depth Manning Formula 0.080 0.10784 1007.12 1005.79 to 1008.26 ft 138.00 22.46 22.21 1.01 21.72

Normal Depth
(ft)

Critical Depth
(ft)

Critical Slope
(ft/ft)

Velocity
(ft/s)

Velocity Head
(ft)

Specific Energy
(ft)

Froude Number Flow Type Notes Messages

3.23 2.60 0.09448 3.95 0.24 3.47 0.56 Subcritical

3.19 2.52 0.09441 4.06 0.26 3.44 0.56 Subcritical

4.02 3.13 0.10577 3.88 0.23 4.26 0.53 Subcritical

2.65 2.69 0.10167 7.96 0.98 3.63 1.03 Supercritical

1.79 1.85 0.09251 6.70 0.70 2.49 1.07 Supercritical

2.23 2.32 0.08998 7.23 0.81 3.04 1.09 Supercritical

1.33 1.38 0.09403 6.15 0.59 1.92 1.07 Supercritical
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02764 ft/ft

Discharge 138.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

-0+18 1016.37

0+01 1012.69

0+02 1013.94

0+06 1015.59

0+10 1017.44

0+15 1018.04

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(-0+18, 1016.37) (0+15, 1018.04) 0.080

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 3.23 ft

Elevation Range 1012.69 to 1018.04 ft

Flow Area 34.92 ft²

Wetted Perimeter 24.12 ft

Hydraulic Radius 1.45 ft

Top Width 22.83 ft

Normal Depth 3.23 ft

Worksheet for STA 0+10
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Results

Critical Depth 2.60 ft

Critical Slope 0.09448 ft/ft

Velocity 3.95 ft/s

Velocity Head 0.24 ft

Specific Energy 3.47 ft

Froude Number 0.56

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 3.23 ft

Critical Depth 2.60 ft

Channel Slope 0.02764 ft/ft

Critical Slope 0.09448 ft/ft

Worksheet for STA 0+10
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02764 ft/ft

Normal Depth 3.23 ft

Discharge 138.00 ft³/s

Cross Section Image

Cross Section for STA 0+10
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02764 ft/ft

Discharge 138.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

-0+25 1017.29

-0+04 1013.54

0+04 1012.02

0+06 1013.33

0+09 1016.34

0+22 1017.95

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(-0+25, 1017.29) (0+22, 1017.95) 0.080

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 3.19 ft

Elevation Range 1012.02 to 1017.95 ft

Flow Area 34.00 ft²

Wetted Perimeter 22.56 ft

Hydraulic Radius 1.51 ft

Top Width 20.98 ft

Normal Depth 3.19 ft

Worksheet for STA 0+20
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Results

Critical Depth 2.52 ft

Critical Slope 0.09441 ft/ft

Velocity 4.06 ft/s

Velocity Head 0.26 ft

Specific Energy 3.44 ft

Froude Number 0.56

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 3.19 ft

Critical Depth 2.52 ft

Channel Slope 0.02764 ft/ft

Critical Slope 0.09441 ft/ft

Worksheet for STA 0+20
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02764 ft/ft

Normal Depth 3.19 ft

Discharge 138.00 ft³/s

Cross Section Image

Cross Section for STA 0+20
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02764 ft/ft

Discharge 138.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

-0+27 1015.76

-0+13 1014.87

-0+09 1014.52

-0+06 1013.92

-0+02 1013.07

0+03 1011.99

0+05 1010.94

0+06 1011.15

0+07 1015.16

0+10 1015.45

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(-0+27, 1015.76) (0+10, 1015.45) 0.080

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 4.02 ft

Elevation Range 1010.94 to 1015.76 ft

Flow Area 35.59 ft²

Worksheet for STA 0+30
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Results

Wetted Perimeter 25.29 ft

Hydraulic Radius 1.41 ft

Top Width 21.62 ft

Normal Depth 4.02 ft

Critical Depth 3.13 ft

Critical Slope 0.10577 ft/ft

Velocity 3.88 ft/s

Velocity Head 0.23 ft

Specific Energy 4.26 ft

Froude Number 0.53

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 4.02 ft

Critical Depth 3.13 ft

Channel Slope 0.02764 ft/ft

Critical Slope 0.10577 ft/ft

Worksheet for STA 0+30
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02764 ft/ft

Normal Depth 4.02 ft

Discharge 138.00 ft³/s

Cross Section Image

Cross Section for STA 0+30
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.10784 ft/ft

Discharge 138.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

-0+11 1013.03

-0+05 1012.41

-0+02 1008.69

0+00 1008.97

0+04 1009.44

0+08 1014.08

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(-0+11, 1013.03) (0+08, 1014.08) 0.080

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 2.65 ft

Elevation Range 1008.69 to 1014.08 ft

Flow Area 17.34 ft²

Wetted Perimeter 11.64 ft

Hydraulic Radius 1.49 ft

Top Width 9.33 ft

Normal Depth 2.65 ft

Worksheet for STA 0+40
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Results

Critical Depth 2.69 ft

Critical Slope 0.10167 ft/ft

Velocity 7.96 ft/s

Velocity Head 0.98 ft

Specific Energy 3.63 ft

Froude Number 1.03

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 2.65 ft

Critical Depth 2.69 ft

Channel Slope 0.10784 ft/ft

Critical Slope 0.10167 ft/ft

Worksheet for STA 0+40
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.10784 ft/ft

Normal Depth 2.65 ft

Discharge 138.00 ft³/s

Cross Section Image

Cross Section for STA 0+40
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.10784 ft/ft

Discharge 138.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

-0+13 1010.25

-0+12 1009.06

-0+11 1009.09

-0+08 1008.35

-0+01 1007.88

0+01 1007.82

0+07 1011.32

0+09 1013.02

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(-0+13, 1010.25) (0+09, 1013.02) 0.080

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 1.79 ft

Elevation Range 1007.82 to 1013.02 ft

Flow Area 20.60 ft²

Wetted Perimeter 17.89 ft

Hydraulic Radius 1.15 ft

Worksheet for STA 0+50
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Results

Top Width 17.02 ft

Normal Depth 1.79 ft

Critical Depth 1.85 ft

Critical Slope 0.09251 ft/ft

Velocity 6.70 ft/s

Velocity Head 0.70 ft

Specific Energy 2.49 ft

Froude Number 1.07

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.79 ft

Critical Depth 1.85 ft

Channel Slope 0.10784 ft/ft

Critical Slope 0.09251 ft/ft

Worksheet for STA 0+50
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.10784 ft/ft

Normal Depth 1.79 ft

Discharge 138.00 ft³/s

Cross Section Image

Cross Section for STA 0+50
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.10784 ft/ft

Discharge 138.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

-0+09 1010.07

-0+04 1007.74

-0+03 1006.63

-0+02 1006.39

-0+01 1006.19

0+01 1006.33

0+06 1007.63

0+09 1008.97

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(-0+09, 1010.07) (0+09, 1008.97) 0.080

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 2.23 ft

Elevation Range 1006.19 to 1010.07 ft

Flow Area 19.08 ft²

Wetted Perimeter 14.79 ft

Hydraulic Radius 1.29 ft

Worksheet for STA 0+60
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Results

Top Width 13.92 ft

Normal Depth 2.23 ft

Critical Depth 2.32 ft

Critical Slope 0.08998 ft/ft

Velocity 7.23 ft/s

Velocity Head 0.81 ft

Specific Energy 3.04 ft

Froude Number 1.09

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 2.23 ft

Critical Depth 2.32 ft

Channel Slope 0.10784 ft/ft

Critical Slope 0.08998 ft/ft

Worksheet for STA 0+60
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.10784 ft/ft

Normal Depth 2.23 ft

Discharge 138.00 ft³/s

Cross Section Image

Cross Section for STA 0+60
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.10784 ft/ft

Discharge 138.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

-0+11 1008.26

-0+08 1007.21

-0+06 1005.88

0+02 1005.79

0+06 1005.85

0+09 1006.27

0+17 1007.76

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(-0+11, 1008.26) (0+17, 1007.76) 0.080

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 1.33 ft

Elevation Range 1005.79 to 1008.26 ft

Flow Area 22.46 ft²

Wetted Perimeter 22.21 ft

Hydraulic Radius 1.01 ft

Top Width 21.72 ft

Worksheet for STA 0+68
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Results

Normal Depth 1.33 ft

Critical Depth 1.38 ft

Critical Slope 0.09403 ft/ft

Velocity 6.15 ft/s

Velocity Head 0.59 ft

Specific Energy 1.92 ft

Froude Number 1.07

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 1.33 ft

Critical Depth 1.38 ft

Channel Slope 0.10784 ft/ft

Critical Slope 0.09403 ft/ft

Worksheet for STA 0+68

5/30/2018 4:00:35 PM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.10784 ft/ft

Normal Depth 1.33 ft

Discharge 138.00 ft³/s

Cross Section Image

Cross Section for STA 0+68

5/30/2018 4:00:56 PM
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Label Solve For Friction Method Roughness Coefficient

STA 0+10 Normal Depth Manning Formula 0.080

STA 0+20 Normal Depth Manning Formula 0.080

STA 0+30 Normal Depth Manning Formula 0.080

STA 0+40 Normal Depth Manning Formula 0.080

STA 0+50 Normal Depth Manning Formula 0.080

STA 0+60 Normal Depth Manning Formula 0.080

STA 0+70 Normal Depth Manning Formula 0.080

STA 0+80 Normal Depth Manning Formula 0.080

STA 0+90 Normal Depth Manning Formula 0.080

STA 1+00 Normal Depth Manning Formula 0.080

STA 1+10 Normal Depth Manning Formula 0.080

STA 1+18 Normal Depth Manning Formula 0.080

Channel Slope
(ft/ft)

Water Surface Elevation
(ft)

Elevation Range Discharge
(ft³/s)

0.15151 1093.28 1089.30 to 1104.20 ft 337.00

0.15151 1091.17 1087.20 to 1106.30 ft 337.00

0.15151 1089.49 1086.20 to 1107.00 ft 337.00

0.15151 1086.99 1084.60 to 1106.10 ft 337.00

0.15151 1084.36 1081.50 to 1096.10 ft 337.00

0.32350 1082.16 1079.10 to 1092.00 ft 337.00

0.05333 1082.48 1078.50 to 1097.90 ft 337.00

0.04885 1081.40 1077.10 to 1084.30 ft 337.00

0.30612 1078.74 1075.80 to 1087.70 ft 337.00

0.30612 1076.28 1073.50 to 1086.30 ft 337.00

0.30612 1074.05 1071.30 to 1085.20 ft 337.00

0.30612 1073.78 1070.30 to 1084.60 ft 337.00

WVF1 STA 1416+33.fm8 Report

5/31/2018 6:52:35 AM
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WVF1 STA 1416+33.fm8 Report

Flow Area
(ft²)

Wetted Perimeter
(ft)

Hydraulic Radius
(ft)

Top Width
(ft)

31.45 17.43 1.80 15.02

32.63 19.11 1.71 17.07

33.77 20.82 1.62 19.49

34.22 21.53 1.59 20.42

32.25 18.56 1.74 17.26

23.56 14.96 1.57 13.43

48.26 23.23 2.08 21.57

51.88 26.06 1.99 24.19

25.52 17.51 1.46 16.17

25.23 17.02 1.48 15.95

24.67 16.10 1.53 14.97

24.56 15.92 1.54 14.01

Normal Depth
(ft)

Critical Depth
(ft)

Critical Slope
(ft/ft)

Velocity
(ft/s)

3.98 4.45 0.08571 10.72

3.97 4.38 0.08437 10.33

3.29 3.72 0.08235 9.98

2.39 2.78 0.08077 9.85

2.86 3.32 0.08030 10.45

3.06 4.09 0.08241 14.30

3.98 3.66 0.08084 6.98

4.30 3.92 0.08291 6.50

2.94 3.82 0.08207 13.21

2.78 3.68 0.08061 13.36

2.75 3.67 0.08040 13.66

3.48 4.43 0.08440 13.72

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Velocity Head
(ft)

Specific Energy
(ft)

Froude Number Flow Type

1.78 5.76 1.31 Supercritical

1.66 5.63 1.32 Supercritical

1.55 4.84 1.34 Supercritical

1.51 3.90 1.34 Supercritical

1.70 4.56 1.35 Supercritical

3.18 6.24 1.90 Supercritical

0.76 4.73 0.82 Subcritical

0.66 4.96 0.78 Subcritical

2.71 5.65 1.85 Supercritical

2.77 5.55 1.87 Supercritical

2.90 5.65 1.88 Supercritical

2.93 6.40 1.83 Supercritical

Notes Messages

WVF1 STA 1416+33.fm8 Report
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WVF1 STA 1416+33.fm8 Report
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.15151 ft/ft

Discharge 337.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

-0+35 1104.20

-0+03 1091.20

-0+03 1090.20

0+00 1089.80

0+02 1089.30

0+08 1094.10

0+13 1098.10

0+21 1104.20

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(-0+35, 1104.20) (0+21, 1104.20) 0.080

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 3.98 ft

Elevation Range 1089.30 to 1104.20 ft

Flow Area 31.45 ft²

Wetted Perimeter 17.43 ft

Hydraulic Radius 1.80 ft

Worksheet for STA 0+10
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Results

Top Width 15.02 ft

Normal Depth 3.98 ft

Critical Depth 4.45 ft

Critical Slope 0.08571 ft/ft

Velocity 10.72 ft/s

Velocity Head 1.78 ft

Specific Energy 5.76 ft

Froude Number 1.31

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 3.98 ft

Critical Depth 4.45 ft

Channel Slope 0.15151 ft/ft

Critical Slope 0.08571 ft/ft

Worksheet for STA 0+10
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.15151 ft/ft

Normal Depth 3.98 ft

Discharge 337.00 ft³/s

Cross Section Image

Cross Section for STA 0+10
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.15151 ft/ft

Discharge 337.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

-0+43 1106.30

-0+13 1093.80

-0+11 1091.10

-0+10 1091.00

0+00 1087.60

0+01 1087.20

0+09 1093.80

0+19 1099.70

0+27 1105.30

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(-0+43, 1106.30) (0+27, 1105.30) 0.080

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 3.97 ft

Elevation Range 1087.20 to 1106.30 ft

Flow Area 32.63 ft²

Wetted Perimeter 19.11 ft

Worksheet for STA 0+20

5/31/2018 6:55:53 AM
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Results

Hydraulic Radius 1.71 ft

Top Width 17.07 ft

Normal Depth 3.97 ft

Critical Depth 4.38 ft

Critical Slope 0.08437 ft/ft

Velocity 10.33 ft/s

Velocity Head 1.66 ft

Specific Energy 5.63 ft

Froude Number 1.32

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 3.97 ft

Critical Depth 4.38 ft

Channel Slope 0.15151 ft/ft

Critical Slope 0.08437 ft/ft

Worksheet for STA 0+20
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.15151 ft/ft

Normal Depth 3.97 ft

Discharge 337.00 ft³/s

Cross Section Image

Cross Section for STA 0+20
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.15151 ft/ft

Discharge 337.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

-0+29 1099.60

-0+21 1096.00

-0+19 1094.80

-0+17 1093.30

-0+14 1089.70

-0+10 1089.40

0+01 1086.20

0+04 1086.50

0+13 1092.30

0+34 1107.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(-0+29, 1099.60) (0+34, 1107.00) 0.080

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 3.29 ft

Elevation Range 1086.20 to 1107.00 ft

Flow Area 33.77 ft²

Worksheet for STA 0+30
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Results

Wetted Perimeter 20.82 ft

Hydraulic Radius 1.62 ft

Top Width 19.49 ft

Normal Depth 3.29 ft

Critical Depth 3.72 ft

Critical Slope 0.08235 ft/ft

Velocity 9.98 ft/s

Velocity Head 1.55 ft

Specific Energy 4.84 ft

Froude Number 1.34

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 3.29 ft

Critical Depth 3.72 ft

Channel Slope 0.15151 ft/ft

Critical Slope 0.08235 ft/ft

Worksheet for STA 0+30
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.15151 ft/ft

Normal Depth 3.29 ft

Discharge 337.00 ft³/s

Cross Section Image

Cross Section for STA 0+30
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.15151 ft/ft

Discharge 337.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

-0+42 1104.60

-0+26 1097.00

-0+18 1092.70

-0+11 1086.70

-0+10 1085.70

0+01 1084.70

0+01 1084.60

0+07 1085.30

0+08 1085.70

0+37 1106.10

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(-0+42, 1104.60) (0+37, 1106.10) 0.080

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 2.39 ft

Elevation Range 1084.60 to 1106.10 ft

Flow Area 34.22 ft²

Worksheet for STA 0+40
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Results

Wetted Perimeter 21.53 ft

Hydraulic Radius 1.59 ft

Top Width 20.42 ft

Normal Depth 2.39 ft

Critical Depth 2.78 ft

Critical Slope 0.08077 ft/ft

Velocity 9.85 ft/s

Velocity Head 1.51 ft

Specific Energy 3.90 ft

Froude Number 1.34

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 2.39 ft

Critical Depth 2.78 ft

Channel Slope 0.15151 ft/ft

Critical Slope 0.08077 ft/ft

Worksheet for STA 0+40
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.15151 ft/ft

Normal Depth 2.39 ft

Discharge 337.00 ft³/s

Cross Section Image

Cross Section for STA 0+40
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.15151 ft/ft

Discharge 337.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

-0+23 1094.30

-0+16 1090.80

-0+11 1086.30

-0+05 1081.90

0+00 1081.50

0+03 1081.80

0+12 1085.50

0+37 1096.10

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(-0+23, 1094.30) (0+37, 1096.10) 0.080

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 2.86 ft

Elevation Range 1081.50 to 1096.10 ft

Flow Area 32.25 ft²

Wetted Perimeter 18.56 ft

Hydraulic Radius 1.74 ft

Worksheet for STA 0+50

5/31/2018 6:58:44 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page

METROPOLITAN WATER DISTRICT



Results

Top Width 17.26 ft

Normal Depth 2.86 ft

Critical Depth 3.32 ft

Critical Slope 0.08030 ft/ft

Velocity 10.45 ft/s

Velocity Head 1.70 ft

Specific Energy 4.56 ft

Froude Number 1.35

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 2.86 ft

Critical Depth 3.32 ft

Channel Slope 0.15151 ft/ft

Critical Slope 0.08030 ft/ft

Worksheet for STA 0+50
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.15151 ft/ft

Normal Depth 2.86 ft

Discharge 337.00 ft³/s

Cross Section Image

Cross Section for STA 0+50
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.32350 ft/ft

Discharge 337.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

-0+20 1092.00

-0+16 1089.20

-0+14 1088.00

-0+01 1079.40

0+02 1079.10

0+12 1083.60

0+16 1085.30

0+17 1086.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(-0+20, 1092.00) (0+17, 1086.00) 0.080

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 3.06 ft

Elevation Range 1079.10 to 1092.00 ft

Flow Area 23.56 ft²

Wetted Perimeter 14.96 ft

Hydraulic Radius 1.57 ft

Worksheet for STA 0+60
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Results

Top Width 13.43 ft

Normal Depth 3.06 ft

Critical Depth 4.09 ft

Critical Slope 0.08241 ft/ft

Velocity 14.30 ft/s

Velocity Head 3.18 ft

Specific Energy 6.24 ft

Froude Number 1.90

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 3.06 ft

Critical Depth 4.09 ft

Channel Slope 0.32350 ft/ft

Critical Slope 0.08241 ft/ft

Worksheet for STA 0+60
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.32350 ft/ft

Normal Depth 3.06 ft

Discharge 337.00 ft³/s

Cross Section Image

Cross Section for STA 0+60
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.05333 ft/ft

Discharge 337.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

-0+17 1087.70

-0+05 1081.30

-0+03 1080.60

0+08 1078.50

0+11 1080.20

0+18 1084.20

0+37 1097.90

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(-0+17, 1087.70) (0+37, 1097.90) 0.080

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 3.98 ft

Elevation Range 1078.50 to 1097.90 ft

Flow Area 48.26 ft²

Wetted Perimeter 23.23 ft

Hydraulic Radius 2.08 ft

Top Width 21.57 ft

Worksheet for STA 0+70
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Results

Normal Depth 3.98 ft

Critical Depth 3.66 ft

Critical Slope 0.08084 ft/ft

Velocity 6.98 ft/s

Velocity Head 0.76 ft

Specific Energy 4.73 ft

Froude Number 0.82

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 3.98 ft

Critical Depth 3.66 ft

Channel Slope 0.05333 ft/ft

Critical Slope 0.08084 ft/ft

Worksheet for STA 0+70
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.05333 ft/ft

Normal Depth 3.98 ft

Discharge 337.00 ft³/s

Cross Section Image

Cross Section for STA 0+70
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.04885 ft/ft

Discharge 337.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

-0+13 1084.30

-0+05 1080.70

0+00 1079.70

0+04 1078.50

0+09 1077.10

0+09 1077.70

0+12 1078.40

0+18 1081.60

0+21 1083.90

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(-0+13, 1084.30) (0+21, 1083.90) 0.080

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 4.30 ft

Elevation Range 1077.10 to 1084.30 ft

Flow Area 51.88 ft²

Wetted Perimeter 26.06 ft

Worksheet for STA 0+80
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Results

Hydraulic Radius 1.99 ft

Top Width 24.19 ft

Normal Depth 4.30 ft

Critical Depth 3.92 ft

Critical Slope 0.08291 ft/ft

Velocity 6.50 ft/s

Velocity Head 0.66 ft

Specific Energy 4.96 ft

Froude Number 0.78

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 4.30 ft

Critical Depth 3.92 ft

Channel Slope 0.04885 ft/ft

Critical Slope 0.08291 ft/ft

Worksheet for STA 0+80
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.04885 ft/ft

Normal Depth 4.30 ft

Discharge 337.00 ft³/s

Cross Section Image

Cross Section for STA 0+80
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.30612 ft/ft

Discharge 337.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

-0+14 1082.20

-0+05 1079.40

-0+02 1078.60

0+03 1077.20

0+10 1075.80

0+17 1081.30

0+26 1087.70

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(-0+14, 1082.20) (0+26, 1087.70) 0.080

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 2.94 ft

Elevation Range 1075.80 to 1087.70 ft

Flow Area 25.52 ft²

Wetted Perimeter 17.51 ft

Hydraulic Radius 1.46 ft

Top Width 16.17 ft

Worksheet for STA 0+90
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Results

Normal Depth 2.94 ft

Critical Depth 3.82 ft

Critical Slope 0.08207 ft/ft

Velocity 13.21 ft/s

Velocity Head 2.71 ft

Specific Energy 5.65 ft

Froude Number 1.85

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 2.94 ft

Critical Depth 3.82 ft

Channel Slope 0.30612 ft/ft

Critical Slope 0.08207 ft/ft

Worksheet for STA 0+90
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.30612 ft/ft

Normal Depth 2.94 ft

Discharge 337.00 ft³/s

Cross Section Image

Cross Section for STA 0+90
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.30612 ft/ft

Discharge 337.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

-0+15 1080.90

-0+11 1078.70

-0+10 1078.00

0+02 1074.10

0+05 1073.50

0+08 1074.00

0+11 1075.70

0+14 1077.90

0+24 1086.30

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(-0+15, 1080.90) (0+24, 1086.30) 0.080

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 2.78 ft

Elevation Range 1073.50 to 1086.30 ft

Flow Area 25.23 ft²

Wetted Perimeter 17.02 ft

Worksheet for STA 1+00
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Results

Hydraulic Radius 1.48 ft

Top Width 15.95 ft

Normal Depth 2.78 ft

Critical Depth 3.68 ft

Critical Slope 0.08061 ft/ft

Velocity 13.36 ft/s

Velocity Head 2.77 ft

Specific Energy 5.55 ft

Froude Number 1.87

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 2.78 ft

Critical Depth 3.68 ft

Channel Slope 0.30612 ft/ft

Critical Slope 0.08061 ft/ft

Worksheet for STA 1+00
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.30612 ft/ft

Normal Depth 2.78 ft

Discharge 337.00 ft³/s

Cross Section Image

Cross Section for STA 1+00
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.30612 ft/ft

Discharge 337.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

-0+23 1085.20

-0+16 1080.50

-0+15 1079.20

-0+14 1078.80

-0+05 1073.10

-0+04 1073.00

0+01 1071.30

0+05 1072.00

0+11 1075.30

0+17 1079.30

0+20 1081.90

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(-0+23, 1085.20) (0+20, 1081.90) 0.080

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 2.75 ft

Elevation Range 1071.30 to 1085.20 ft

Worksheet for STA 1+10
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Results

Flow Area 24.67 ft²

Wetted Perimeter 16.10 ft

Hydraulic Radius 1.53 ft

Top Width 14.97 ft

Normal Depth 2.75 ft

Critical Depth 3.67 ft

Critical Slope 0.08040 ft/ft

Velocity 13.66 ft/s

Velocity Head 2.90 ft

Specific Energy 5.65 ft

Froude Number 1.88

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 2.75 ft

Critical Depth 3.67 ft

Channel Slope 0.30612 ft/ft

Critical Slope 0.08040 ft/ft

Worksheet for STA 1+10
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.30612 ft/ft

Normal Depth 2.75 ft

Discharge 337.00 ft³/s

Cross Section Image

Cross Section for STA 1+10
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.30612 ft/ft

Discharge 337.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

-0+23 1084.60

-0+07 1073.70

-0+05 1072.50

0+01 1070.30

0+03 1072.20

0+13 1076.10

0+18 1080.00

0+20 1081.20

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(-0+23, 1084.60) (0+20, 1081.20) 0.080

Options
Current Roughness Weighted 
Method Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 3.48 ft

Elevation Range 1070.30 to 1084.60 ft

Flow Area 24.56 ft²

Wetted Perimeter 15.92 ft

Hydraulic Radius 1.54 ft

Worksheet for STA 1+18
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Results

Top Width 14.01 ft

Normal Depth 3.48 ft

Critical Depth 4.43 ft

Critical Slope 0.08440 ft/ft

Velocity 13.72 ft/s

Velocity Head 2.93 ft

Specific Energy 6.40 ft

Froude Number 1.83

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 3.48 ft

Critical Depth 4.43 ft

Channel Slope 0.30612 ft/ft

Critical Slope 0.08440 ft/ft

Worksheet for STA 1+18
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.30612 ft/ft

Normal Depth 3.48 ft

Discharge 337.00 ft³/s

Cross Section Image

Cross Section for STA 1+18
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Appendix B 
Culvert Crossing Calculations 



HY-8 Culvert Analysis Report 
WVF1 STA 1407+45 



Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 28 cfs 

Design Flow: 138 cfs 

Maximum Flow: 162 cfs 

Table 1 - Summary of Culvert Flows at Crossing: WVF STA 1407+45 

Headwater Elevation 
(ft)

Total Discharge (cfs)
Culvert 1 Discharge 

(cfs)
Roadway Discharge 

(cfs)
Iterations

1013.93 28.00 28.00 0.00 1

1014.21 41.40 41.40 0.00 1

1014.52 54.80 54.80 0.00 1

1014.80 68.20 68.20 0.00 1

1015.06 81.60 81.60 0.00 1

1015.32 95.00 95.00 0.00 1

1015.59 108.40 108.40 0.00 1

1015.87 121.80 121.80 0.00 1

1016.17 135.20 135.20 0.00 1

1016.23 138.00 138.00 0.00 1

1016.85 162.00 162.00 0.00 1

1018.04 199.91 199.91 0.00 Overtopping

Rating Curve Plot for Crossing: WVF STA 1407+45 



Table 2 - Culvert Summary Table: Culvert 1 

Total 
Discharge 

(cfs)

Culvert 
Discharge 

(cfs)

Headwater 
Elevation 

(ft)

Inlet 
Control 

Depth (ft)

Outlet 
Control 

Depth (ft)

Flow 
Type

Normal 
Depth (ft)

Critical 
Depth (ft)

Outlet 
Depth (ft)

Tailwater 
Depth (ft)

Outlet 
Velocity 

(ft/s)

Tailwater 
Velocity 

(ft/s)

28.00 28.00 1013.93 1.198 0.0* 1-S2n 0.373 0.962 0.373 0.572 17.733 3.601

41.40 41.40 1014.21 1.476 0.0* 1-S2n 0.451 1.180 0.507 0.701 16.936 4.129

54.80 54.80 1014.52 1.785 0.0* 1-S2n 0.517 1.369 0.592 0.814 17.806 4.544

68.20 68.20 1014.80 2.069 0.0* 1-S2n 0.575 1.534 0.671 0.914 18.529 4.890

81.60 81.60 1015.06 2.335 0.0* 1-S2n 0.629 1.683 0.745 1.006 19.135 5.189

95.00 95.00 1015.32 2.594 0.0* 1-S2n 0.679 1.823 0.817 1.091 19.652 5.453

108.40 108.40 1015.59 2.858 0.0* 1-S2n 0.725 1.950 0.886 1.170 19.996 5.690

121.80 121.80 1015.87 3.137 0.0* 5-S2n 0.770 2.073 0.952 1.245 20.329 5.906

135.20 135.20 1016.17 3.436 0.0* 5-S2n 0.812 2.184 1.016 1.317 20.643 6.105

138.00 138.00 1016.23 3.502 0.0* 5-S2n 0.820 2.207 1.029 1.331 20.712 6.144

162.00 162.00 1016.85 4.118 0.0* 5-S2n 0.891 2.384 1.136 1.450 21.248 6.457

* Full Flow Headwater elevation is below inlet invert.

******************************************************************************** 

Straight Culvert 

Inlet Elevation (invert): 1012.73 ft,    Outlet Elevation (invert): 1005.93 ft 

Culvert Length: 50.46 ft,    Culvert Slope: 0.1360 

******************************************************************************** 

Culvert Performance Curve Plot: Culvert 1 



Water Surface Profile Plot for Culvert: Culvert 1 

Site Data - Culvert 1 

Site Data Option:  Culvert Invert Data 

Inlet Station:  0.00 ft 

Inlet Elevation:  1012.73 ft 

Outlet Station:  50.00 ft 

Outlet Elevation:  1005.93 ft 

Number of Barrels:  3 

Culvert Data Summary - Culvert 1 

Barrel Shape:  Circular 

Barrel Diameter:  3.00 ft 

Barrel Material:  Concrete 

Embedment:  0.00 in 

Barrel Manning's n:  0.0120 

Culvert Type:  Straight 

Inlet Configuration:  Square Edge with Headwall 

Inlet Depression:  None 



Table 3 - Downstream Channel Rating Curve (Crossing: WVF STA 1407+45) 

 Tailwater Channel Data - WVF STA 1407+45 

Tailwater Channel Option:  Irregular Channel 

Channel Slope: 0.1078 

User Defined Channel Cross-Section: 

Coord No.  Station (ft)  Elevation (ft)  Manning's n 

1 -10.77 1008.26 0.0800 

2 -8.32 1007.21 0.0800 

3 -6.30 1005.88 0.0800 

4 1.89 1005.79 0.0800 

5 5.94 1005.85 0.0800 

6 9.49 1006.27 0.0800 

7 16.58 1007.76 0.0800 

Roadway Data for Crossing: WVF STA 1407+45 

Roadway Profile Shape:  Irregular Roadway Shape (coordinates) 

Irregular Roadway Cross-Section:   

Coord No.  Station (ft)  Elevation (ft) 

0 0.00 1018.75 

1 26.78 1018.20 

2 41.40 1018.04 

3 126.78 1023.21 

Roadway Surface:  Paved 

Roadway Top Width:  14.00 ft 

Flow (cfs) Water Surface 
Elev (ft) Depth (ft) Velocity (ft/s) Shear (psf) Froude Number

 28.00 1006.36 0.57 3.60 3.85 0.94 
 41.40 1006.49 0.70 4.13 4.72 0.97 
 54.80 1006.60 0.81 4.54 5.47 0.99 
 68.20 1006.70 0.91 4.89 6.15 1.01 
 81.60 1006.80 1.01 5.19 6.76 1.02 
 95.00 1006.88 1.09 5.45 7.34 1.04 
 108.40 1006.96 1.17 5.69 7.87 1.05 
 121.80 1007.04 1.25 5.91 8.38 1.05 
 135.20 1007.11 1.32 6.10 8.86 1.06 
 138.00 1007.12 1.33 6.14 8.95 1.06 
 162.00 1007.24 1.45 6.46 9.75 1.08 



HY-8 Culvert Analysis Report 
WVF1 STA 1416+33 



Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 72 cfs 

Design Flow: 337 cfs 

Maximum Flow: 393 cfs 

Table 1 - Summary of Culvert Flows at Crossing: WVF1 STA 1416+33 

Headwater Elevation 
(ft)

Total Discharge (cfs)
Box Culvert 

Discharge (cfs)
Roadway Discharge 

(cfs)
Iterations

1080.83 72.00 72.00 0.00 1

1081.25 104.10 104.10 0.00 1

1081.67 136.20 136.20 0.00 1

1082.07 168.30 168.30 0.00 1

1082.44 200.40 200.40 0.00 1

1082.81 232.50 232.50 0.00 1

1083.18 264.60 264.60 0.00 1

1083.55 296.70 296.70 0.00 1

1083.94 328.80 328.80 0.00 1

1084.04 337.00 337.00 0.00 1

1084.78 393.00 393.00 0.00 1

1086.08 477.83 477.83 0.00 Overtopping

Rating Curve Plot for Crossing: WVF1 STA 1416+33 



Table 2 - Culvert Summary Table: Box Culvert 

Total 
Discharge 

(cfs)

Culvert 
Discharge 

(cfs)

Headwater 
Elevation 

(ft)

Inlet 
Control 

Depth (ft)

Outlet 
Control 

Depth (ft)

Flow 
Type

Normal 
Depth (ft)

Critical 
Depth (ft)

Outlet 
Depth (ft)

Tailwater 
Depth (ft)

Outlet 
Velocity 

(ft/s)

Tailwater 
Velocity 

(ft/s)

72.00 72.00 1080.83 1.508 0.0* 1-S2n 0.280 1.038 0.313 2.503 19.167 9.717

104.10 104.10 1081.25 1.929 0.0* 1-S2n 0.355 1.327 0.407 2.874 21.341 10.655

136.20 136.20 1081.67 2.349 0.0* 1-S2n 0.423 1.587 0.493 3.178 23.031 11.396

168.30 168.30 1082.07 2.747 0.0* 1-S2n 0.485 1.828 0.585 3.450 23.987 11.946

200.40 200.40 1082.44 3.125 0.0* 1-S2n 0.544 2.054 0.677 3.695 24.674 12.325

232.50 232.50 1082.81 3.493 0.0* 1-S2n 0.601 2.267 0.764 3.902 25.362 12.724

264.60 264.60 1083.18 3.859 0.0* 1-S2n 0.654 2.472 0.854 4.087 25.834 13.093

296.70 296.70 1083.55 4.234 0.0* 5-S2n 0.707 2.668 0.941 4.255 26.286 13.435

328.80 328.80 1083.94 4.622 0.0* 5-S2n 0.757 2.857 1.027 4.410 26.684 13.755

337.00 337.00 1084.04 4.724 0.0* 5-S2n 0.770 2.904 1.048 4.448 26.797 13.834

393.00 393.00 1084.78 5.464 0.0* 5-S2n 0.855 3.218 1.197 4.689 27.356 14.339

* Full Fl w Headwater elevation is below inlet invert.

******************************************************************************** 

Straight Culvert 

Inlet Elevation (invert): 1079.32 ft,    Outlet Elevation (invert): 1068.84 ft 

Culvert Length: 60.91 ft,    Culvert Slope: 0.1747 

******************************************************************************** 

Culvert Performance Curve Plot: Box Culvert 



Water Surface Profile Plot for Culvert: Box Culvert 

 

Site Data - Box Culvert 

Site Data Option:  Culvert Invert Data 

Inlet Station:  0.00 ft 

Inlet Elevation:  1079.32 ft 

Outlet Station:  60.00 ft 

Outlet Elevation:  1068.84 ft 

Number of Barrels:  3 

Culvert Data Summary - Box Culvert 

Barrel Shape:  Concrete Box 

Barrel Span:  4.00 ft 

Barrel Rise:  4.00 ft 

Barrel Material:  Concrete 

Embedment:  0.00 in 

Barrel Manning's n:  0.0120 

Culvert Type:  Straight 

Inlet Configuration:  Square Edge (90º) Headwall 

Inlet Depression:  None 



Table 3 - Downstream Channel Rating Curve (Crossing: WVF1 STA 1416+33) 

 Tailwater Channel Data - WVF1 STA 1416+33 

Tailwater Channel Option:  Irregular Channel 

Channel Slope: 0.3061 

User Defined Channel Cross-Section: 

Coord No.  Station (ft)  Elevation (ft)  Manning's n 

1 -22.70 1084.60 0.0800 

2 -7.00 1073.70 0.0800 

3 -5.40 1072.50 0.0800 

4 1.30 1068.84 0.0800 

5 3.10 1072.20 0.0800 

6 12.50 1076.10 0.0800 

7 18.10 1080.00 0.0000 

Roadway Data for Crossing: WVF1 STA 1416+33 

Roadway Profile Shape:  Irregular Roadway Shape (coordinates) 

Irregular Roadway Cross-Section:   

Coord No.  Station (ft)  Elevation (ft) 

0 171.40 1089.11 

1 199.81 1086.08 

2 221.40 1087.83 

Roadway Surface:  Paved 

Roadway Top Width:  14.00 ft 

Flow (cfs) Water Surface 
Elev (ft) Depth (ft) Velocity (ft/s) Shear (psf) Froude Number

 72.00 1071.34 2.50 9.72 47.80 1.53 
 104.10 1071.71 2.87 10.66 54.89 1.57 
 136.20 1072.02 3.18 11.40 60.71 1.59 
 168.30 1072.29 3.45 11.95 65.89 1.62 
 200.40 1072.54 3.70 12.33 70.58 1.65 
 232.50 1072.74 3.90 12.72 74.53 1.67 
 264.60 1072.93 4.09 13.09 78.06 1.69 
 296.70 1073.09 4.25 13.44 81.27 1.70 
 328.80 1073.25 4.41 13.76 84.23 1.72 
 337.00 1073.29 4.45 13.83 84.95 1.72 
 393.00 1073.53 4.69 14.34 89.57 1.75 



Appendix C 
Preliminary Design Drawings 

 



 

 

APPENDIX J 
 

PROJECT NOISE CALCULATIONS 



Construction Generated Noise
Building Type Distance (ft)
Construction Noise at 50 Feet (dBA Leq) 50

Construction Phase Minimum Required Equipment in Use1

Ground Clearing/Demolition 84
Excavation 78
Foundation Construction 88
Building Construction 78
Finishing and Site Cleanup 84

Maximum Construction Noise (dBA Leq) 3,581
Construction Phase Minimum Required Equipment in Use1

Ground Clearing/Demolition 47
Excavation 41
Foundation Construction 51
Building Construction 41
Finishing and Site Cleanup 47

Average Construction Noise (dBA Leq) 3,581
Construction Phase Minimum Required Equipment in Use1

Ground Clearing/Demolition 47
Excavation 41
Foundation Construction 51
Building Construction 41
Finishing and Site Cleanup 47

Maximum Construction Noise (dBA Leq) 1,982
Construction Phase Minimum Required Equipment in Use1

Ground Clearing/Demolition 52
Excavation 46
Foundation Construction 56
Building Construction 46
Finishing and Site Cleanup 52

Average Construction Noise (dBA Leq) 1,982
Construction Phase Minimum Required Equipment in Use1

Ground Clearing/Demolition 52
Excavation 46
Foundation Construction 56
Building Construction 46
Finishing and Site Cleanup 52

Maximum Construction Noise (dBA Leq) 502
Construction Phase Minimum Required Equipment in Use1

Ground Clearing/Demolition 64
Excavation 58
Foundation Construction 68
Building Construction 58
Finishing and Site Cleanup 64

Average Construction Noise (dBA Leq) 502
Construction Phase Minimum Required Equipment in Use1

Ground Clearing/Demolition 64
Excavation 58
Foundation Construction 68
Building Construction 58
Finishing and Site Cleanup 64

Residents to the West

Park to the South

Church to the North



Maximum Construction Noise (dBA Leq) 1,415
Construction Phase Minimum Required Equipment in Use1

Ground Clearing/Demolition 55
Excavation 49
Foundation Construction 59
Building Construction 49
Finishing and Site Cleanup 55

Average Construction Noise (dBA Leq) 1,415
Construction Phase Minimum Required Equipment in Use1

Ground Clearing/Demolition 55
Excavation 49
Foundation Construction 59
Building Construction 49
Finishing and Site Cleanup 55

Residents to the East

Source: Bolt, Beranek and Newman, "Noise from Construction Equipment and Operations, Building 
Equipment, and Home Appliances," prepared for the USEPA, December 31, 1971. Based on analysis for 
Office Building, Hotel, Hospital, School, and Public Works.



Construction Generated Vibration

Vibration Annoyance Criteria
Church to the North
Maximum Vibration Levels Closest Distance (feet): 3,581

Approximate Velocity Approximate Velocity
Equipment Level at 25 ft, VdB Level, VdB
Caisson Drill 87 44
Large bulldozer 87 44
Small bulldozer 58 15
Jackhammer 79 36
Loaded trucks 86 43

Criteria 78

Average Vibration Level Average Distance (feet): 3,581
Approximate Velocity Approximate Velocity

Equipment Level at 25 ft, VdB Level, VdB
Caisson Drill 87 44
Large bulldozer 87 44
Small bulldozer 58 15
Jackhammer 79 36
Loaded trucks 86 43

Criteria 78
Residents to the West
Maximum Vibration Levels Closest Distance (feet): 1,982

Approximate Velocity Approximate Velocity
Equipment Level at 25 ft, VdB Level, VdB
Caisson Drill 87 49
Large bulldozer 87 49
Small bulldozer 58 20
Jackhammer 79 41
Loaded trucks 86 48

Criteria 78

Average Vibration Level Average Distance (feet): 1,982
Approximate Velocity Approximate Velocity

Equipment Level at 25 ft, VdB Level, VdB
Caisson Drill 87 49
Large bulldozer 87 49
Small bulldozer 58 20
Jackhammer 79 41
Loaded trucks 86 48

Criteria 78



Construction Generated Vibration
Park to the South
Maximum Vibration Levels Closest Distance (feet): 502

Approximate Velocity Approximate Velocity
Equipment Level at 25 ft, VdB Level, VdB
Caisson Drill 87 61
Large bulldozer 87 61
Small bulldozer 58 32
Jackhammer 79 53
Loaded trucks 86 60

Criteria 78

Average Vibration Level Average Distance (feet): 502
Approximate Velocity Approximate Velocity

Equipment Level at 25 ft, VdB Level, VdB
Caisson Drill 87 61
Large bulldozer 87 61
Small bulldozer 58 32
Jackhammer 79 53
Loaded trucks 86 60

Criteria 78
Residents to the East
Maximum Vibration Levels Closest Distance (feet): 1,415

Approximate Velocity Approximate Velocity
Equipment Level at 25 ft, VdB Level, VdB
Caisson Drill 87 52
Large bulldozer 87 52
Small bulldozer 58 23
Jackhammer 79 44
Loaded trucks 86 51

Criteria 78

Average Vibration Level Average Distance (feet): 1,415
Approximate Velocity Approximate Velocity

Equipment Level at 25 ft, VdB Level, VdB
Caisson Drill 87 52
Large bulldozer 87 52
Small bulldozer 58 23
Jackhammer 79 44
Loaded trucks 86 51

Criteria 78



Construction Generated Vibration

Structural Damage Criteria
Church to the North Closest Distance (feet): 3,581

Approximate RMS a Approximate RMS 
Velocity at 25 ft, Velocity Level, 

Equipment inch/second inch/second
Caisson Drill 0.089 0.000
Large bulldozer 0.089 0.000
Small bulldozer 0.003 0.000
Jackhammer 0.035 0.000
Loaded trucks 0.076 0.000

Criteria 0.200
Residents to the West Closest Distance (feet): 1,982

Approximate RMS a Approximate RMS 
Velocity at 25 ft, Velocity Level, 

Equipment inch/second inch/second
Caisson Drill 0.089 0.000
Large bulldozer 0.089 0.000
Small bulldozer 0.003 0.000
Jackhammer 0.035 0.000
Loaded trucks 0.076 0.000

Criteria 0.200
Park to the South Closest Distance (feet): 502

Approximate RMS a Approximate RMS 
Velocity at 25 ft, Velocity Level, 

Equipment inch/second inch/second
Caisson Drill 0.089 0.001
Large bulldozer 0.089 0.001
Small bulldozer 0.003 0.000
Jackhammer 0.035 0.000
Loaded trucks 0.076 0.001

Criteria 0.200
Residents to the East Closest Distance (feet): 1,415

Approximate RMS a Approximate RMS 
Velocity at 25 ft, Velocity Level, 

Equipment inch/second inch/second
Caisson Drill 0.089 0.000
Large bulldozer 0.089 0.000
Small bulldozer 0.003 0.000
Jackhammer 0.035 0.000
Loaded trucks 0.076 0.000

Criteria 0.200

Based on distance to nearest structure
1.  Determined based on use of jackhammers or pneumatic hammers that may be used for pavement demolition at a distance of 25 feet

Notes:  RMS velocity calculated from vibration level (VdB) using the reference of one microinch/second.

Source: Based on methodology from the United States Department of Transportation Federal Transit Administration, Transit Noise and Vibration 
Impact Assessment (2006).
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