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TABLE B.1

N-1 Tuflow Channel Water Levels (m AHD

Point Existing Condition Option 8 Option 9A
50 yr 100 yr 2000 yr PMF 100 yr 100 yr
A10.1 231.90 231.91 231.93 232.41 231.78 231.78
A10.2 229.83 229.92 230.98 232.16 229.83 229.82
A100.1 222.07 22211 222.42 222.81 222.11 222.11
A100.2 222.00 222.00 222.00 222.00 222.00 222.00
A20.2 229.40 229.56 230.81 232.02 229.50 229.47
A30.2 229.26 229.35 230.29 231.40 229.31 229.36
A40.2 228.03 228.31 229.45 230.57 228.35 228.52
A50.2 227.04 227.22 227.93 228.60 227.21 227.18
A60.2 226.86 226.98 227.60 228.23 226.97 226.96
A70.2 224.86 225.15 225.88 226.58 225.17 225.15
A80.2 224.40 224,77 225.40 226.00 224.76 22477
A90.1 224,39 224,76 225.39 225.98 224.75 224.76
B03.1 238.68 238.80 239.31 239.75 238.80 238.80
B03.2 236.62 236.77 237.26 237.64 236.77 236.77
B10.2 234,71 234.82 235.25 235.63 234.82 234.82
B20.2 234.64 234.74 235.08 235.35 234.74 234.74
B30.2 233.33 233.42 233.83 234.22 233.45 233.45
B40.2 233.21 233.29 233.54 233.69 233.33 233.33
B50.2 232.22 232.26 232.62 233.08 231.85 231.94
B60.2 232.20 232.25 232.60 233.06 n/a 231.90
B70.1 232.17 232.21 232.49 232.89 231.84 231.88
C10.1 232.11 232.21 232.62 233.10 232.36 232.24
C10.2 231.70 231.86 232.30 232.77 232.28 231.99
C20.1 230.71 230.82 231.42 232.22 230.58 230.38
Cul3.1 230.30 230.57 231.27 231.82 230.64 230.75
Cul3.2 229.54 229.66 230.39 231.43 229.46 229.51
Culd4.1 229.40 229.73 230.19 230.72 229.48 229.69
Cul4.2 228.05 228.36 229.51 230.61 228.36 228.52
Cul4A.1 n/a n/a n/a n/a 229.38 229.67
Cul4A.2 n/a n/a n/a n/a 228.37 228.53
Cul5.1 228.01 228.26 229.64 229.92 228.32 228.32
Cul5.2 227.04 227.22 227.94 228.61 227.21 227.18
D30.1 231.21 231.37 231.88 232.30 231.62 231.36
E10.1 229.49 229.86 230.38 230.84 229.62 229.78
E10A.1 n/a n/a n/a n/a 229.62 229.81
F20.1 228.02 228.27 229.64 229.92 228.32 228.33

TUFLOW Files:

K:\N829 - Hume Highway Alliance\DE Design & Engineering\10 Production Documentation\10.08 Working\10.8.4 Drainage\Flooding\N1\TUFLOW\Results\N1_50yr_Ex_1d_mmH.mid
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K:\N829 - Hume Highway Alliance\DE Design & Engineering\10 Production Documentation\10.08 Working\10.8.4 Drainage\Flooding\NI\TUFLOW\Results\N1_8_2_1d_mmH.mid
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TABLE B.2

N-1 Tuflow Channel Maximum Flow (m3/s)

Point Existing Condition Option 8 Option 9A

50 yr 100 yr 2000 yr PMF 100 yr 100 yr
A10 8.7 10.3 24.2 39.3 12.4 12.5
A100 38.4 49.1 68 84.2 49.7 49.5
A20 21.9 23.8 44.2 78.3 20.5 20.8
A30 31.1 41.9 170.3 396.9 38.2 29.7
A40 54.8 58.5 102.9 183.7 55.9 57.1
A50 84.4 103.9 201.3 333.8 107.1 119.9
A60 83.7 105.7 181.1 257.0 103.9 100.1
A70 52.1 60.8 108.9 168.0 60.1 59.1
A80 62.6 72.4 123.1 205.4 74.5 71.9
A90 92.8 118.0 181.5 253.5 118.3 118.6
BO3 66.0 87.2 186.3 280.9 87.2 87.2
B10 30.0 34.4 58.4 84.5 34.4 34.4
B20 49.7 59.6 109.0 169.1 59.8 59.8
B30 26.6 30.0 48.5 69.5 30.1 30.1
B40 26.3 30.7 60.5 98.5 29.7 29.8
B50 22.4 23.9 34.6 46.2 22.3 22.3
B60 23.4 25.4 40.7 58.7 n/a 22.8
B70 23.4 25.4 41.1 54.1 18.2 22.8
Brl 62.9 72.6 118.3 166.7 75.0 72.5
C10 10.3 14.6 38.4 76.1 27.7 13.9
C20 8.2 12.2 60.7 178.6 16.5 10.3
Cull 23.4 25.4 41.2 54.2 22.7 22.8
Cul2 7.5 7.7 7.8 7.8 6.4 5.9
Cul3 67.0 74.0 101.6 106.0 75.0 72.9
Cul4 214 26.8 36.5 37.6 17.6 20.6
Cul4A n/a n/a n/a n/a 31.7 39.7
Cul5 3.3 4.5 8.5 9.4 4.5 4.9
D30 53.8 60.4 114.7 166.1 85.1 67.1
D40 65.3 73.9 174.2 186.1 73.5 76.7
E10 19.5 36.2 75.3 105.4 18.7 22.5
E10A n/a n/a n/a n/a 29.9 34.8
E20 42.7 49.7 107.8 162.5 42.1 35.4
E20A n/a n/a n/a n/a 43.6 41.3
F20 3.3 4.4 11.5 19.8 4.4 4.5
F30 314 29.5 35.9 48.0 15.5 16.0
w1l 0 0 0 0 0 0
W2 0 3.5 35.7 88.8 11.8 0.5
W3 0 0 16.2 69.2 0 0
W4 1.6 214 67.1 120.6 0 0
WA4A n/a n/a n/a n/a 0 0
W5 0 0 0 55 0 0
W6 0 0 0 6.8 0 0
TUFLOW Files:

K:\N829 - Hume Highway Alliance\DE Design & Engineering\10 Production Documentation\10.08 Working\10.8.4 Drainage\Flooding\NI\TUFLOW\Results\N1_50yr_Ex_1d_mmQ.mid
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TABLE B.3

N-1 Tuflow Channel Maximum Average Velocities (m/s)

Point Existing Condition Option 8 Option 9A

50 yr 100 yr 2000 yr PMF 100 yr 100 yr
Al10 0.79 0.83 0.96 1.00 0.92 0.92
A100 2.73 3.10 3.36 3.70 3.12 3.11
A20 0.87 0.84 0.83 1.05 0.78 0.77
A30 1.03 1.14 2.11 2.90 1.10 0.98
A40 1.59 1.60 1.61 1.84 1.64 1.66
A50 1.89 2.09 2.67 3.20 2.14 2.27
A60 1.10 1.31 1.81 2.16 1.29 1.25
A70 2.10 2.24 2.81 3.31 2.23 2.21
A80 1.64 1.64 1.95 2.55 1.64 1.63
A90 2.36 2.67 3.21 3.85 2.66 2.67
B0O3 1.63 1.82 2.47 2.86 1.82 1.82
B10 1.32 1.35 1.54 1.78 1.35 1.35
B20 0.53 0.57 0.84 1.16 0.57 0.57
B30 1.42 1.44 1.54 1.72 1.42 1.42
B40 0.62 0.68 0.81 1.17 0.67 0.67
B50 1.29 1.32 1.38 1.45 1.45 1.45
B60 0.54 0.57 0.61 0.67 n/a 0.91
B70 0.75 0.80 1.20 1.27 0.64 0.69
Brl 2.68 2.69 2.90 3.27 2.72 2.67
C10 0.93 1.00 1.34 1.75 2.17 0.94
C20 1.10 1.25 2.06 2.95 1.31 1.06
Cull 0.85 0.88 1.43 1.88 1.43 1.48
Cul2 3.17 3.20 3.20 3.22 2.85 2.86
Cul3 5.46 6.03 6.13 6.12 6.12 5.76
Cul4 3.65 5.02 6.18 5.71 3.42 3.61
Cul4A n/a n/a n/a n/a 3.37 3.64
Cul5 1.93 2.53 4.80 5.32 2.54 2.76
D30 2.11 2.26 2.72 3.32 2.62 2.10
D40 3.77 3.85 4,19 4.22 3.02 3.04
E10 0.97 1.07 1.66 1.85 0.82 0.86
E10A n/a n/a n/a n/a 1.40 1.43
E20 1.61 1.62 1.86 1.99 1.77 1.71
E20A n/a n/a n/a n/a 0.59 0.53
F20 0.61 0.61 0.64 0.75 0.72 0.54
F30 1.32 1.36 1.55 1.82 1.21 1.28
W1 0.00 0.00 0.00 0.00 0.00 0.00
W2 0.00 0.58 1.26 1.71 0.87 0.30
W3 0.00 0.00 0.97 1.58 0.00 0.00
W4 0.45 1.07 1.56 1.79 0.00 0.00
WA4A n/a n/a n/a n/a 0.00 0.00
W5 0.00 0.00 0.00 0.68 0.00 0.00
W6 0.00 0.00 0.00 0.70 0.00 0.00
TUFLOW Files:
K:\N829 - Hume Highway Alliance\DE Design & Engineering\10 Production Documentation\10.08 Working\10.8.4 Drainage\Flooding\N1\TUFLOW\Results\N1_50yr_Ex_1d_mmV.mid
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HEC-RAS Plan: Pro_6 River: Reach B Reach: Reach B

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3fs) m) (m) (m) (m) (mim) (mis) m2) m)

Reach B 545 50y ARI 69.00 234.64 235.39 235.16 235.45 0.007316 1.06 65.01 133.03 0.48
Reach B 545 100y ARI 120.00 234.64 235.59 235.32 235.67 0.007443 1.30 92.66 144.83 0.51
Reach B 545 2000y ARI 426.00 234.64 236.23 235.91 236.48 0.009450 2.25 192.05 168.96 0.64
Reach B 545 PMF 810.00 234.64 236.67 236.42 237.15 0.011850 3.09 273.99 201.55 0.76
Reach B 461 50y ARI 69.00 233.49 234.10 234.10 234.28 0.035278 1.88 36.67 103.45 1.01
Reach B 461 100y ARI 120.00 233.49 234.28 234.28 234.51 0.033142 211 56.82 128.58 1.01
Reach B 461 2000y ARI 426.00 233.49 234.84 234.84 235.25 0.025031 2.85 152.56 195.39 0.98
Reach B 461 PMF 810.00 233.49 235.30 235.30 235.86 0.020123 3.40 250.94 241.71 0.95
Reach B 365 50y ARI 69.00 231.10 232.81 232.31 232.84 0.003273 0.73 93.88 182.21 0.33
Reach B 365 100y ARI 120.00 231.10 233.00 232.61 233.04 0.004207 0.88 136.54 244.73 0.38
Reach B 365 2000y ARI 426.00 231.10 233.76 233.13 233.84 0.002899 1.23 352.24 320.90 0.36
Reach B 365 PMF 810.00 231.10 234.19 233.49 234.32 0.003512 1.65 528.92 451.17 0.41
Reach B 259 50y ARI 69.00 230.98 231.62 231.46 231.69 0.010917 1.17 58.80 139.74 0.58
Reach B 259 100y ARI 120.00 230.98 231.93 231.62 231.99 0.005983 1.10 108.68 180.20 0.45
Reach B 259 2000y ARI 426.00 230.98 232.27 232.18 232.55 0.019490 2.34 182.24 237.87 0.85
Reach B 259 PMF 810.00 230.98 233.01 233.25 0.007886 2.14 378.53 310.81 0.59
Reach B 174 50y ARI 69.00 229.92 230.77 230.54 230.82 0.008443 1.00 68.75 170.33 0.50
Reach B 174 100y ARI 120.00 229.92 230.69 230.69 230.91 0.032203 2.08 57.77 131.21 1.00
Reach B 174 2000y ARI 426.00 229.92 231.88 231.22 231.96 0.002758 1.26 361.64 383.63 0.35
Reach B 174 PMF 810.00 229.92 231.60 231.60 232.09 0.022715 3.10 266.81 285.62 0.97
Reach B 33 50y ARI 69.00 227.31 228.62 228.62 228.95 0.026180 2.62 27.15 150.21 0.98
Reach B 33 100y ARI 120.00 227.31 229.85 228.94 229.94 0.002026 1.41 91.27 375.47 0.32
Reach B 33 2000y ARI 426.00 227.31 229.83 229.83 231.01 0.026783 5.07 89.94 374.77 1.16
Reach B 33 PMF 810.00 227.31 231.46 230.62 231.51 0.001225 1.63 846.19 593.23 0.27
Reach B 25 Culvert

Reach B 15 50y ARI 69.00 225.97 227.71 227.71 228.20 0.025205 3.11 22.19 189.35 0.99
Reach B 15 100y ARI 120.00 225.97 228.52 228.52 228.63 0.039757 1.50 80.00 348.73 0.99
Reach B 15 2000y ARI 426.00 225.97 228.83 228.83 229.09 0.031054 2.28 186.80 366.11 1.01
Reach B 15 PMF 810.00 225.97 229.11 229.11 229.51 0.027498 2.81 288.42 380.31 1.01
Reach B 0 50y ARI 69.00 226.32 226.67 226.83 227.29 0.313682 3.50 19.73 113.07 2.67
Reach B 0 100y ARI 120.00 226.32 227.50 226.96 227.53 0.002258 0.83 145.10 178.69 0.29
Reach B 0 2000y ARI 426.00 226.32 227.20 227.52 228.25 0.104017 4.54 93.74 158.49 1.89
Reach B 0 PMF 810.00 226.32 227.62 227.99 228.82 0.068223 4.85 167.01 186.65 1.64
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HEC-RAS Plan: Reach A River: Reach A Reach: Reach A

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3rs) (m) (m) (m) (m) (m/m) (mis) (m2) (m)
Reach A 969 50y ARI 45.00 228.95 231.47 231.24 231.59 0.012441 1.43 29.55 45.61 0.41
Reach A 969 100y ARI 45.00 228.95 231.47 231.24 231.59 0.012543 1.44 29.47 45.56 0.41
Reach A 969 2000y 213.00 228.95 232.42 232.14 232.70 0.013416 2.17 91.96 84.96 0.47
Reach A 969 PMF 405.00 228.95 232.99 232.68 233.32 0.011859 2.38 162.79 126.31 0.46
Reach A 778 50y ARI 45.00 227.51 229.73 229.82 0.007304 1.42 34.97 42.47 0.36
Reach A 778 100y ARI 45.00 227.51 229.73 229.82 0.007206 1.41 35.14 42.54 0.35
Reach A 778 2000y 213.00 227.51 231.25 231.36 0.004142 1.47 147.40 112.84 0.29
Reach A 778 PMF 405.00 227.51 232.23 232.34 0.002630 1.34 279.83 148.81 0.24
Reach A 683 50y ARI 45.00 225.74 229.00 229.13 0.007014 1.58 29.01 33.08 0.36
Reach A 683 100y ARI 45.00 225.74 229.11 229.21 0.005576 1.46 32.91 38.96 0.32
Reach A 683 2000y 213.00 225.74 230.71 230.90 0.005388 2.10 109.04 62.34 0.35
Reach A 683 PMF 405.00 225.74 231.79 232.01 0.004229 2.20 198.72 89.99 0.32
Reach A 577 50y ARI 75.00 224.94 228.64 227.55 228.69 0.002946 1.12 77.06 76.00 0.23
Reach A 577 100y ARI 81.00 224.94 228.91 228.95 0.001624 0.89 97.74 77.04 0.18
Reach A 577 2000y 426.00 224.94 230.15 230.39 0.004600 1.95 203.73 103.09 0.32
Reach A 577 PMF 810.00 224.94 231.19 231.54 0.004469 2.26 323.31 118.54 0.33
Reach A 456 50y ARI 114.00 224.18 226.91 227.51 0.040237 3.42 33.28 19.82 0.84
Reach A 456 100y ARI 165.00 224.18 227.53 227.53 228.09 0.028320 3.37 53.33 53.34 0.74
Reach A 456 2000y 426.00 224.18 228.47 228.47 229.24 0.026827 4.18 111.83 67.44 0.76
Reach A 456 PMF 810.00 224.18 229.38 229.38 230.43 0.024265 4.73 183.26 98.35 0.76
Reach A 331 50y ARI 114.00 223.76 226.32 226.37 0.003210 1.07 120.53 129.84 0.25
Reach A 331 100y ARI 165.00 223.76 226.51 225.87 226.58 0.003755 1.22 146.44 139.56 0.27
Reach A 331 2000y 426.00 223.76 227.16 226.46 227.32 0.005124 1.71 243.80 152.27 0.33
Reach A 331 PMF 810.00 223.76 227.78 226.98 228.08 0.006299 2.17 339.33 153.53 0.38
Reach A 267 50y ARI 114.00 222.93 226.07 226.13 0.004716 1.13 108.65 149.47 0.28
Reach A 267 100y ARI 165.00 222.93 226.23 226.30 0.005235 1.26 134.48 169.96 0.30
Reach A 267 2000y 426.00 222.93 226.77 226.96 0.006579 1.68 229.78 177.52 0.35
Reach A 267 PMF 810.00 222.93 227.35 227.66 0.007282 2.04 334.24 185.79 0.38
Reach A 115 50y ARI 114.00 222.01 225.22 225.38 0.007677 1.85 77.00 163.83 0.38
Reach A 115 100y ARI 165.00 222.01 225.47 225.60 0.006960 1.87 122.52 198.10 0.37
Reach A 115 2000y 426.00 222.01 226.05 226.22 0.007277 2.15 240.16 203.34 0.38
Reach A 115 PMF 810.00 222.01 226.57 226.85 0.008387 2.52 347.25 209.50 0.41
Reach A 0 50y ARI 114.00 221.04 224.16 223.46 224.29 0.010012 1.73 81.86 158.80 0.43
Reach A 0 100y ARI 165.00 221.04 224.36 224.17 224.49 0.010007 1.82 125.41 293.08 0.43
Reach A 0 2000y 426.00 221.04 224.77 224.59 224.92 0.010010 2.07 258.93 332.14 0.45
Reach A 0 PMF 810.00 221.04 225.16 224.86 225.39 0.010002 231 390.78 339.83 0.46
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HEC-RAS Plan: Exg_1 River: Reach B Reach: Reach B

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3fs) m) (m) (m) (m) (mim) (mis) m2) m)

Reach B 545 50y ARI 69.00 234.64 235.39 235.16 235.45 0.007322 1.06 64.99 133.01 0.48
Reach B 545 100y ARI 120.00 234.64 235.59 235.32 235.67 0.007443 1.30 92.66 144.83 0.51
Reach B 545 2000y ARI 426.00 234.64 236.23 235.91 236.48 0.009473 2.25 191.90 168.91 0.64
Reach B 545 PMF 810.00 234.64 236.67 236.42 237.15 0.011845 3.09 274.03 201.56 0.76
Reach B 461 50y ARI 69.00 233.49 234.10 234.10 234.28 0.035162 1.88 36.72 103.50 1.01
Reach B 461 100y ARI 120.00 233.49 234.28 234.28 234.51 0.033142 211 56.82 128.58 1.01
Reach B 461 2000y ARI 426.00 233.49 234.84 234.84 235.25 0.024911 2.85 152.80 195.49 0.98
Reach B 461 PMF 810.00 233.49 235.30 235.30 235.86 0.020132 3.40 250.90 241.70 0.95
Reach B 365 50y ARI 69.00 231.10 232.77 232.31 232.80 0.004205 0.80 85.79 175.57 0.37
Reach B 365 100y ARI 120.00 231.10 233.00 232.61 233.04 0.004207 0.88 136.54 244.73 0.38
Reach B 365 2000y ARI 426.00 231.10 233.68 233.13 233.77 0.003713 1.33 324.93 311.29 0.40
Reach B 365 PMF 810.00 231.10 234.19 233.49 234.32 0.003512 1.65 528.92 451.17 0.41
Reach B 259 50y ARI 69.00 230.98 231.72 231.46 231.77 0.005769 0.93 73.89 153.29 0.43
Reach B 259 100y ARI 120.00 230.98 231.93 231.62 231.99 0.005983 1.10 108.68 180.20 0.45
Reach B 259 2000y ARI 426.00 230.98 232.56 232.70 0.007153 1.67 254.44 258.35 0.54
Reach B 259 PMF 810.00 230.98 233.01 233.25 0.007886 2.14 378.53 310.81 0.59
Reach B 174 50y ARI 69.00 229.92 230.54 230.54 230.70 0.034306 1.78 38.67 115.65 0.99
Reach B 174 100y ARI 120.00 229.92 230.69 230.69 230.91 0.032203 2.08 57.77 131.21 1.00
Reach B 174 2000y ARI 426.00 229.92 231.22 231.22 231.56 0.026936 2.58 165.22 244.10 0.99
Reach B 174 PMF 810.00 229.92 231.60 231.60 232.09 0.022715 3.10 266.81 285.62 0.97
Reach B 33 50y ARI 69.00 227.31 229.40 228.55 229.46 0.002860 1.28 87.62 336.95 0.36
Reach B 33 100y ARI 120.00 227.31 229.64 228.89 229.69 0.002379 1.30 169.96 369.76 0.33
Reach B 33 2000y ARI 426.00 227.31 230.34 229.81 230.40 0.002204 1.60 434.35 448.86 0.34
Reach B 33 PMF 810.00 227.31 230.84 230.07 230.92 0.002282 1.86 674.15 508.22 0.36
Reach B 25 Culvert

Reach B 15 50y ARI 69.00 225.97 228.36 228.36 228.49 0.040682 1.60 43.08 265.93 1.02
Reach B 15 100y ARI 120.00 225.97 228.47 228.47 228.58 0.016504 1.47 81.53 344.48 0.71
Reach B 15 2000y ARI 426.00 225.97 228.78 228.78 229.05 0.030672 2.28 187.07 363.33 1.00
Reach B 15 PMF 810.00 225.97 229.07 229.07 229.47 0.027022 2.80 289.49 378.47 1.00
Reach B 0 50y ARI 69.00 226.32 226.68 226.83 227.22 0.259424 3.26 21.18 117.16 245
Reach B 0 100y ARI 120.00 226.32 227.50 226.97 227.53 0.002258 0.83 145.10 178.69 0.29
Reach B 0 2000y ARI 426.00 226.32 227.20 227.52 228.22 0.099211 4.47 95.23 159.12 1.85
Reach B 0 PMF 810.00 226.32 227.63 227.99 228.80 0.065440 4.78 169.42 187.50 1.61
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HEC-RAS Plan: Pro_1 River: Reach B Reach: Reach B  Profile: 100y ARI

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3rs) (m) (m) (m) (m) (m/m) (mis) (m2) (m)

Reach B 545 100y ARI 120.00 234.64 235.59 235.32 235.67 0.007443 1.30 92.66 144.83 0.51
Reach B 461 100y ARI 120.00 233.49 234.28 234.28 234.51 0.033142 2.11 56.82 128.58 1.01
Reach B 365 100y ARI 120.00 231.10 233.00 232.61 233.04 0.004207 0.88 136.54 244.73 0.38
Reach B 259 100y ARI 120.00 230.98 231.93 231.62 231.99 0.005983 1.10 108.68 180.20 0.45
Reach B 174 100y ARI 120.00 229.92 230.69 230.69 230.91 0.032203 2.08 57.77 131.21 1.00
Reach B 33 100y ARI 120.00 227.31 229.64 228.89 229.69 0.002379 1.30 169.96 369.76 0.33
Reach B 25 Culvert

Reach B 15 100y ARI 120.00 225.97 228.47 228.47 228.58 0.016504 1.47 81.53 344.48 0.71
Reach B 0 100y ARI 120.00 226.32 227.50 226.97 227.53 0.002258 0.83 145.10 178.69 0.29
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HEC-RAS Plan: Reach A River: Reach A Reach: Reach A

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3rs) (m) (m) (m) (m) (m/m) (mis) (m2) (m)
Reach A 969 50y ARI 45.00 228.95 231.47 231.24 231.59 0.012441 1.43 29.55 45.61 0.41
Reach A 969 100y ARI 45.00 228.95 231.47 231.24 231.59 0.012543 1.44 29.47 45.56 0.41
Reach A 969 2000y 213.00 228.95 232.42 232.14 232.70 0.013416 2.17 91.96 84.96 0.47
Reach A 969 PMF 405.00 228.95 232.99 232.68 233.32 0.011859 2.38 162.79 126.31 0.46
Reach A 778 50y ARI 45.00 227.51 229.73 229.82 0.007304 1.42 34.97 42.47 0.36
Reach A 778 100y ARI 45.00 227.51 229.73 229.82 0.007206 1.41 35.14 42.54 0.35
Reach A 778 2000y 213.00 227.51 231.25 231.36 0.004142 1.47 147.40 112.84 0.29
Reach A 778 PMF 405.00 227.51 232.23 232.34 0.002630 1.34 279.83 148.81 0.24
Reach A 683 50y ARI 45.00 225.74 229.00 229.13 0.007014 1.58 29.01 33.08 0.36
Reach A 683 100y ARI 45.00 225.74 229.11 229.21 0.005576 1.46 32.91 38.96 0.32
Reach A 683 2000y 213.00 225.74 230.71 230.90 0.005388 2.10 109.04 62.34 0.35
Reach A 683 PMF 405.00 225.74 231.79 232.01 0.004229 2.20 198.72 89.99 0.32
Reach A 577 50y ARI 75.00 224.94 228.64 227.55 228.69 0.002946 1.12 77.06 76.00 0.23
Reach A 577 100y ARI 81.00 224.94 228.91 228.95 0.001624 0.89 97.74 77.04 0.18
Reach A 577 2000y 426.00 224.94 230.15 230.39 0.004600 1.95 203.73 103.09 0.32
Reach A 577 PMF 810.00 224.94 231.19 231.54 0.004469 2.26 323.31 118.54 0.33
Reach A 456 50y ARI 114.00 224.18 226.91 227.51 0.040237 3.42 33.28 19.82 0.84
Reach A 456 100y ARI 165.00 224.18 227.53 227.53 228.09 0.028320 3.37 53.33 53.34 0.74
Reach A 456 2000y 426.00 224.18 228.47 228.47 229.24 0.026827 4.18 111.83 67.44 0.76
Reach A 456 PMF 810.00 224.18 229.38 229.38 230.43 0.024265 4.73 183.26 98.35 0.76
Reach A 331 50y ARI 114.00 223.76 226.32 226.37 0.003210 1.07 120.53 129.84 0.25
Reach A 331 100y ARI 165.00 223.76 226.51 225.87 226.58 0.003755 1.22 146.44 139.56 0.27
Reach A 331 2000y 426.00 223.76 227.16 226.46 227.32 0.005124 1.71 243.80 152.27 0.33
Reach A 331 PMF 810.00 223.76 227.78 226.98 228.08 0.006299 2.17 339.33 153.53 0.38
Reach A 267 50y ARI 114.00 222.93 226.07 226.13 0.004716 1.13 108.65 149.47 0.28
Reach A 267 100y ARI 165.00 222.93 226.23 226.30 0.005235 1.26 134.48 169.96 0.30
Reach A 267 2000y 426.00 222.93 226.77 226.96 0.006579 1.68 229.78 177.52 0.35
Reach A 267 PMF 810.00 222.93 227.35 227.66 0.007282 2.04 334.24 185.79 0.38
Reach A 115 50y ARI 114.00 222.01 225.22 225.38 0.007677 1.85 77.00 163.83 0.38
Reach A 115 100y ARI 165.00 222.01 225.47 225.60 0.006960 1.87 122.52 198.10 0.37
Reach A 115 2000y 426.00 222.01 226.05 226.22 0.007277 2.15 240.16 203.34 0.38
Reach A 115 PMF 810.00 222.01 226.57 226.85 0.008387 2.52 347.25 209.50 0.41
Reach A 0 50y ARI 114.00 221.04 224.16 223.46 224.29 0.010012 1.73 81.86 158.80 0.43
Reach A 0 100y ARI 165.00 221.04 224.36 224.17 224.49 0.010007 1.82 125.41 293.08 0.43
Reach A 0 2000y 426.00 221.04 224.77 224.59 224.92 0.010010 2.07 258.93 332.14 0.45
Reach A 0 PMF 810.00 221.04 225.16 224.86 225.39 0.010002 231 390.78 339.83 0.46
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HEC-RAS Plan: Option River: Kyeamba Creek Reach: KY

Reach River Sta Profile Q Total Min Ch El W.S. Elev E.G. Elev Vel Chnl Flow Area Top Width
(m3/s) (m) (m) (m) (m/s) (m2) (m)

KY 4500.00 50yr 25.72 356.00 357.58 357.65 1.16 22.09 18.37
KY 4500.00 100yr 37.11 356.00 357.89 357.98 1.32 28.16 20.16
KY 4500.00 2000yr 96.80 356.00 358.91 359.09 1.90 52.56 28.08
KY 4500.00 5x100yr 185.55 356.00 359.81 360.09 241 81.62 36.73
KY 4300.00 50yr 25.72 354.00 355.64 355.79 1.71 15.86 17.28
KY 4300.00 100yr 37.11 354.00 355.91 356.08 1.90 20.80 20.25
KY 4300.00 2000yr 96.80 354.00 356.74 357.02 2.52 41.87 30.64
KY 4300.00 5x100yr 185.55 354.00 357.47 357.77 2.84 82.22 73.82
KY 4100.00 50yr 25.72 350.39 352.42 352.54 1.56 16.51 14.52
KY 4100.00 100yr 37.11 350.39 352.75 352.90 1.72 21.59 16.73
KY 4100.00 2000yr 96.80 350.39 353.83 354.08 2.24 43.25 23.26
KY 4100.00 5x100yr 185.55 350.39 354.71 355.02 2.57 83.28 98.62
KY 3900.00 50yr 25.72 348.00 349.54 349.61 1.18 21.81 22.55
KY 3900.00 100yr 37.11 348.00 349.83 349.91 1.29 28.80 25.08
KY 3900.00 2000yr 96.80 348.00 350.74 350.90 1.77 54.70 31.70
KY 3900.00 5x100yr 185.55 348.00 351.35 351.60 2.30 86.87 76.00
KY 3800.00 50yr 40.66 347.00 348.49 348.61 1.59 26.39 29.51
KY 3800.00 100yr 58.86 347.00 348.76 348.91 1.73 35.25 35.46
KY 3800.00 2000yr 152.70 347.00 349.39 349.56 2.08 90.66 133.56
KY 3800.00 5x100yr 294.00 347.00 349.74 349.98 2.46 140.54 152.30
KY 3600.00 50yr 40.66 344.00 345.21 345.34 1.61 25.51 37.75
KY 3600.00 100yr 58.86 344.00 345.50 345.63 1.56 37.87 47.39
KY 3600.00 2000yr 152.70 344.00 345.86 346.18 2.53 63.69 103.68
KY 3600.00 5x100yr 294.00 344.00 346.32 346.64 2.73 123.03 168.10
KY 3500 50yr 40.66 340.91 342.10 342.32 2.08 19.57 40.08
KY 3500 100yr 58.86 340.91 342.71 342.84 1.57 37.49 61.20
KY 3500 2000yr 152.70 340.91 345.32 345.39 1.21 134.62 215.09
KY 3500 5x100yr 294.00 340.91 345.80 345.88 1.43 257.41 289.87
KY 3300 Culvert

KY 3200 50yr 40.66 339.80 341.23 341.33 1.39 29.15 45.09
KY 3200 100yr 58.86 339.80 341.47 341.60 1.62 36.44 48.72
KY 3200 2000yr 152.70 339.80 342.25 342.56 2.48 61.80 94.83
KY 3200 5x100yr 294.00 339.80 342.95 343.56 3.46 84.83 287.16
KY 3100.00 50yr 40.66 336.00 337.82 337.87 0.98 41.49 36.09
KY 3100.00 100yr 58.86 336.00 338.17 338.23 1.07 54.86 39.26
KY 3100.00 2000yr 152.70 336.00 339.31 339.42 1.49 104.47 48.21
KY 3100.00 5x100yr 294.00 336.00 340.38 340.55 1.90 161.54 59.48
KY 2900.00 50yr 40.66 334.00 336.23 336.35 1.50 27.17 19.41
KY 2900.00 100yr 58.86 334.00 336.65 336.78 1.64 35.88 22.68
KY 2900.00 2000yr 152.70 334.00 337.83 338.08 2.24 69.46 34.78
KY 2900.00 5x100yr 294.00 334.00 338.83 339.20 2.79 112.65 52.68
KY 2700.00 50yr 40.66 332.00 334.17 334.26 1.34 30.49 21.53
KY 2700.00 100yr 58.86 332.00 334.57 334.69 1.51 39.78 24.64
KY 2700.00 2000yr 152.70 332.00 335.77 335.99 2.14 75.40 35.22
KY 2700.00 5x100yr 294.00 332.00 336.80 337.13 2.72 117.62 47.89




HEC-RAS Plan: Option River: Kyeamba Creek Reach: KY (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev E.G. Elev Vel Chnl Flow Area Top Width
(m3/s) (m) (m) (m) (m/s) (m2) (m)
KY 2500.00 50yr 40.66 330.00 331.85 332.01 1.77 22.95 17.55
KY 2500.00 100yr 58.86 330.00 332.24 332.43 1.94 30.42 20.53
KY 2500.00 2000yr 152.70 330.00 333.57 333.85 2.34 65.29 32.13
KY 2500.00 5x100yr 294.00 330.00 334.84 335.16 2.49 120.27 63.48
KY 2300.00 50yr 40.66 327.00 328.89 328.99 1.36 29.83 19.82
KY 2300.00 100yr 58.86 327.00 329.32 329.44 1.52 38.76 21.26
KY 2300.00 2000yr 152.70 327.00 330.86 331.06 2.02 75.57 27.42
KY 2300.00 5x100yr 294.00 327.00 332.10 332.42 2.50 117.87 43.42
KY 2100.00 50yr 40.66 325.00 327.22 327.32 1.40 28.99 19.66
KY 2100.00 100yr 58.86 325.00 327.66 327.78 1.51 38.99 25.41
KY 2100.00 2000yr 152.70 325.00 328.94 329.11 1.80 84.85 48.10
KY 2100.00 5x100yr 294.00 325.00 329.80 330.06 2.28 131.97 62.08
KY 1900.00 50yr 40.66 323.00 324.93 325.04 1.49 27.34 24.01
KY 1900.00 100yr 58.86 323.00 325.27 325.40 1.64 35.99 27.88
KY 1900.00 2000yr 152.70 323.00 326.35 326.57 2.08 73.62 40.26
KY 1900.00 5x100yr 294.00 323.00 327.23 327.59 2.67 111.69 46.77
KY 1700.00 50yr 40.66 321.00 322.46 322.56 1.41 28.92 26.91
KY 1700.00 100yr 58.86 321.00 322.77 322.90 1.56 37.82 30.02
KY 1700.00 2000yr 152.70 321.00 323.84 324.04 2.02 75.65 40.76
KY 1700.00 5x100yr 294.00 321.00 324.71 325.05 2.59 114.92 48.86
KY 1500.00 50yr 40.66 318.00 320.07 320.12 1.02 39.99 31.11
KY 1500.00 100yr 58.86 318.00 320.44 320.51 1.12 52.48 35.88
KY 1500.00 2000yr 152.70 318.00 321.34 321.48 1.69 94.63 60.43
KY 1500.00 5x100yr 294.00 318.00 322.08 322.30 2.17 141.93 74.09
KY 1300.00 50yr 52.76 317.00 318.75 318.83 1.06 44,51 44.26
KY 1300.00 100yr 75.25 317.00 319.12 319.19 1.16 66.84 90.36
KY 1300.00 2000yr 189.31 317.00 319.71 319.83 1.46 125.12 105.91
KY 1300.00 5x100yr 376.25 317.00 320.35 320.54 1.81 198.52 124.77
KY 1000.00 50yr 52.76 313.00 315.51 315.57 1.09 48.39 40.04
KY 1000.00 100yr 75.25 313.00 315.79 315.87 1.25 60.71 47.71
KY 1000.00 2000yr 189.31 313.00 316.50 316.65 1.81 116.59 111.04
KY 1000.00 5x100yr 376.25 313.00 317.10 317.28 211 206.82 162.83
KY 700.00 50yr 52.76 311.00 313.25 313.29 0.97 60.00 99.62
KY 700.00 100yr 75.25 311.00 313.41 313.47 1.07 76.53 102.41
KY 700.00 2000yr 189.31 311.00 313.99 314.09 1.37 138.13 112.15
KY 700.00 5x100yr 376.25 311.00 314.62 314.79 1.68 213.07 124.62
KY 500.00 50yr 52.76 311.00 311.99 312.04 1.14 52.60 120.58
KY 500.00 100yr 75.25 311.00 312.09 312.16 1.24 65.31 122.56
KY 500.00 2000yr 189.31 311.00 312.48 312.63 1.55 114.35 129.14
KY 500.00 5x100yr 376.25 311.00 312.94 313.18 1.87 174.77 136.99
KY 300.00 50yr 52.76 308.00 310.23 310.30 1.37 51.21 132.79
KY 300.00 100yr 75.25 308.00 310.35 310.42 1.44 66.34 134.63
KY 300.00 2000yr 189.31 308.00 310.75 310.88 1.68 122.39 141.17
KY 300.00 5x100yr 376.25 308.00 311.24 311.43 1.89 192.89 151.32
KY 100.00 50yr 52.76 307.00 308.33 308.39 1.24 47.69 92.47
KY 100.00 100yr 75.25 307.00 308.45 308.53 1.35 61.63 117.34




HEC-RAS Plan: Option River: Kyeamba Creek Reach: KY (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev E.G. Elev Vel Chnl Flow Area Top Width
(m3/s) (m) (m) (m) (m/s) (m2) (m)
KY 100.00 2000yr 189.31 307.00 308.87 309.01 1.66 118.62 152.84
KY 100.00 5x100yr 376.25 307.00 309.31 309.52 1.96 193.91 193.76
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HEC-RAS Plan: Existing River: Kyeamba Creek Reach: KY

Reach River Sta Profile Q Total Min Ch El W.S. Elev E.G. Elev Vel Chnl Flow Area Top Width
(m3s) (m) (m) (m) (m/s) (m2) (m)

KY 4500.00 50yr 25.72 356.00 357.58 357.65 1.16 22.15 18.39
KY 4500.00 100yr 37.11 356.00 357.89 357.98 1.32 28.17 20.16
KY 4500.00 2000yr 96.80 356.00 358.91 359.09 1.90 52.50 28.06
KY 4500.00 5x100yr 185.55 356.00 359.81 360.09 2.41 81.61 36.72
KY 4300.00 50yr 25.72 354.00 355.64 355.79 1.71 15.86 17.28
KY 4300.00 100yr 37.11 354.00 355.91 356.08 1.90 20.82 20.26
KY 4300.00 2000yr 96.80 354.00 356.74 357.02 2.52 41.87 30.64
KY 4300.00 5x100yr 185.55 354.00 357.47 357.77 2.84 82.07 73.76
KY 4100.00 50yr 25.72 350.39 352.42 352.55 1.56 16.52 14.52
KY 4100.00 100yr 37.11 350.39 352.75 352.90 1.72 21.60 16.74
KY 4100.00 2000yr 96.80 350.39 353.83 354.08 2.24 43.25 23.26
KY 4100.00 5x100yr 185.55 350.39 354.71 355.02 2.57 83.26 98.59
KY 3900.00 50yr 25.72 348.00 349.54 349.61 1.18 21.78 22.54
KY 3900.00 100yr 37.11 348.00 349.83 349.91 1.29 28.81 25.08
KY 3900.00 2000yr 96.80 348.00 350.75 350.91 1.76 54.95 31.76
KY 3900.00 5x100yr 185.55 348.00 351.33 351.59 2.32 85.71 75.30
KY 3800.00 50yr 40.66 347.00 348.49 348.61 1.59 26.38 29.50
KY 3800.00 100yr 58.86 347.00 348.76 348.91 1.73 35.25 35.46
KY 3800.00 2000yr 152.70 347.00 349.34 349.54 2.28 83.17 130.51
KY 3800.00 5x100yr 294.00 347.00 349.70 349.96 2.58 134.49 150.15
KY 3600.00 50yr 40.66 344.00 345.24 345.36 1.55 26.60 38.73
KY 3600.00 100yr 58.86 344.00 345.52 345.64 1.53 38.54 47.86
KY 3600.00 2000yr 152.70 344.00 346.17 346.30 1.72 98.73 138.47
KY 3600.00 5x100yr 294.00 344.00 346.58 346.74 1.98 170.46 200.18
KY 3500 50yr 40.66 340.91 342.19 342.32 1.58 25.81 44.17
KY 3500 100yr 58.86 340.91 342.57 342.65 1.30 45.24 59.92
KY 3500 2000yr 152.70 340.91 343.79 343.87 1.25 126.85 81.67
KY 3500 5x100yr 294.00 340.91 344.12 344.31 1.99 157.12 102.16
KY 3400 50yr 40.66 339.81 341.74 341.80 1.10 37.03 24.59
KY 3400 100yr 58.86 339.81 342.21 342.28 1.21 48.51 32.35
KY 3400 2000yr 152.70 339.81 343.45 343.59 1.70 115.96 327.67
KY 3400 5x100yr 294.00 339.81 343.91 343.98 1.48 267.85 346.10
KY 3300 Culvert

KY 3200 50yr 40.66 339.80 341.22 341.34 151 26.87 44.97
KY 3200 100yr 58.86 339.80 341.48 341.64 1.76 33.37 48.82
KY 3200 2000yr 152.70 339.80 342.28 342.66 2.77 55.72 95.93
KY 3200 5x100yr 294.00 339.80 342.96 343.72 3.89 76.00 291.49
KY 3100.00 50yr 40.66 336.00 337.82 337.87 0.98 41.41 36.07
KY 3100.00 100yr 58.86 336.00 338.17 338.23 1.07 54.86 39.26
KY 3100.00 2000yr 152.70 336.00 339.31 339.42 1.49 104.47 48.21
KY 3100.00 5x100yr 294.00 336.00 340.38 340.55 1.90 161.54 59.48
KY 2900.00 50yr 40.66 334.00 336.23 336.34 1.50 27.14 19.40
KY 2900.00 100yr 58.86 334.00 336.65 336.78 1.64 35.87 22.68
KY 2900.00 2000yr 152.70 334.00 337.83 338.08 2.24 69.50 34.79
KY 2900.00 5x100yr 294.00 334.00 338.83 339.20 2.79 112.69 52.70
KY 2700.00 50yr 40.66 332.00 334.18 334.27 1.33 30.58 21.57
KY 2700.00 100yr 58.86 332.00 334.58 334.69 1.51 39.81 24.66
KY 2700.00 2000yr 152.70 332.00 335.77 335.99 2.14 75.40 35.22
KY 2700.00 5x100yr 294.00 332.00 336.80 337.13 2.72 117.62 47.89
KY 2500.00 50yr 40.66 330.00 331.85 332.01 1.77 22.96 17.55
KY 2500.00 100yr 58.86 330.00 332.24 332.43 1.94 30.38 20.52




HEC-RAS Plan: Existing River: Kyeamba Creek Reach: KY (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev E.G. Elev Vel Chnl Flow Area Top Width
(m3/s) (m) (m) (m) (m/s) (m2) (m)
KY 2500.00 2000yr 152.70 330.00 333.57 333.85 2.34 65.32 32.13
KY 2500.00 5x100yr 294.00 330.00 334.84 335.16 2.49 120.27 63.48
KY 2300.00 50yr 40.66 327.00 328.89 328.98 1.37 29.77 19.81
KY 2300.00 100yr 58.86 327.00 329.32 329.44 1.52 38.75 21.26
KY 2300.00 2000yr 152.70 327.00 330.86 331.06 2.02 75.56 27.42
KY 2300.00 5x100yr 294.00 327.00 332.10 332.42 2.50 117.87 43.42
KY 2100.00 50yr 40.66 325.00 327.22 327.32 1.40 28.99 19.66
KY 2100.00 100yr 58.86 325.00 327.66 327.78 1.51 38.99 25.41
KY 2100.00 2000yr 152.70 325.00 328.94 329.11 1.80 84.86 48.11
KY 2100.00 5x100yr 294.00 325.00 329.80 330.06 2.28 132.09 62.11
KY 1900.00 50yr 40.66 323.00 324.93 325.04 1.49 27.33 24.01
KY 1900.00 100yr 58.86 323.00 325.26 325.40 1.64 35.92 27.84
KY 1900.00 2000yr 152.70 323.00 326.35 326.57 2.08 73.62 40.26
KY 1900.00 5x100yr 294.00 323.00 327.23 327.59 2.67 111.69 46.77
KY 1700.00 50yr 40.66 321.00 322.46 322.56 1.41 28.92 26.91
KY 1700.00 100yr 58.86 321.00 322.77 322.90 1.56 37.82 30.02
KY 1700.00 2000yr 152.70 321.00 323.84 324.04 2.02 75.65 40.76
KY 1700.00 5x100yr 294.00 321.00 324.71 325.05 2.59 114.86 48.85
KY 1500.00 50yr 40.66 318.00 320.07 320.12 1.02 39.91 31.07
KY 1500.00 100yr 58.86 318.00 320.44 320.51 1.12 52.47 35.88
KY 1500.00 2000yr 152.70 318.00 321.34 321.48 1.69 94.63 60.43
KY 1500.00 5x100yr 294.00 318.00 322.08 322.30 2.17 141.95 74.09
KY 1300.00 50yr 52.76 317.00 318.75 318.83 1.06 44.51 44.26
KY 1300.00 100yr 75.25 317.00 319.12 319.18 1.16 66.66 90.30
KY 1300.00 2000yr 189.31 317.00 319.71 319.83 1.46 125.12 105.91
KY 1300.00 5x100yr 376.25 317.00 320.35 320.54 1.81 198.52 124.77
KY 1000.00 50yr 52.76 313.00 315.51 315.57 1.09 48.39 40.04
KY 1000.00 100yr 75.25 313.00 315.79 315.87 1.25 60.78 47.75
KY 1000.00 2000yr 189.31 313.00 316.50 316.65 1.81 116.59 111.04
KY 1000.00 5x100yr 376.25 313.00 317.10 317.28 211 206.82 162.83
KY 700.00 50yr 52.76 311.00 313.25 313.29 0.97 60.00 99.62
KY 700.00 100yr 75.25 311.00 313.42 313.47 1.07 76.71 102.44
KY 700.00 2000yr 189.31 311.00 313.99 314.08 1.38 137.96 112.13
KY 700.00 5x100yr 376.25 311.00 314.62 314.79 1.68 213.06 124.62
KY 500.00 50yr 52.76 311.00 311.99 312.04 1.14 52.60 120.58
KY 500.00 100yr 75.25 311.00 312.09 312.16 1.24 65.32 122.56
KY 500.00 2000yr 189.31 311.00 312.48 312.63 1.55 114.35 129.14
KY 500.00 5x100yr 376.25 311.00 312.94 313.18 1.86 175.11 137.03
KY 300.00 50yr 52.76 308.00 310.24 310.30 1.36 51.42 132.82
KY 300.00 100yr 75.25 308.00 310.35 310.42 1.44 66.53 134.65
KY 300.00 2000yr 189.31 308.00 310.75 310.88 1.68 122.37 141.17
KY 300.00 5x100yr 376.25 308.00 311.24 311.43 1.90 192.54 151.25
KY 100.00 50yr 52.76 307.00 308.33 308.39 1.24 47.69 92.47
KY 100.00 100yr 75.25 307.00 308.45 308.53 1.35 61.63 117.34
KY 100.00 2000yr 189.31 307.00 308.87 309.01 1.66 118.63 152.84
KY 100.00 5x100yr 376.25 307.00 309.31 309.52 1.96 193.89 193.76
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HEC-RAS River: Billabong Reach: Main

Profile: Max WS

Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev E.G. Elev Vel Chnl Flow Area Top Width
(m3/s) (m) (m) (m) (m/s) (m2) (m)

Main 2600 Max WS Ex US 50 yr 83.88 338.18 341.10 341.12 0.65 131.91 152.36
Main 2600 Max WS Ex US 100 yr 116.46 338.18 341.31 341.33 0.72 166.33 177.98
Main 2600 Max WS Ex US 2000 325.19 338.18 342.17 342.21 0.98 334.36 206.86
Main 2600 Max WS Exist US PMF 582.31 338.18 342.83 342.91 1.20 475.67 218.08
Main 2500 Max WS Ex US 50 yr 83.72 336.65 339.26 339.28 0.68 127.76 180.86
Main 2500 Max WS Ex US 100 yr 116.34 336.65 339.44 339.46 0.74 162.66 204.49
Main 2500 Max WS Ex US 2000 324.40 336.65 340.17 340.22 0.97 328.30 239.37
Main 2500 Max WS Exist US PMF 582.08 336.65 340.75 340.83 1.17 471.37 254.34
Main 2400 Max WS Ex US 50 yr 83.64 334.03 336.37 336.42 1.02 85.07 110.86
Main 2400 Max WS Ex US 100 yr 116.25 334.03 336.54 336.61 1.12 104.86 116.88
Main 2400 Max WS Ex US 2000 324.02 334.03 337.29 337.42 1.51 199.94 138.76
Main 2400 Max WS Exist US PMF 581.89 334.03 337.91 338.11 1.81 291.64 155.67
Main 2300 Max WS Ex US 50 yr 83.61 330.74 334.35 334.41 1.17 88.42 144.76
Main 2300 Max WS Ex US 100 yr 116.21 330.74 334.52 334.58 1.24 113.03 153.18
Main 2300 Max WS Ex US 2000 323.86 330.74 335.19 335.29 1.55 226.43 183.93
Main 2300 Max WS Exist US PMF 581.77 330.74 335.75 335.91 1.76 337.12 206.88
Main 2200 Max WS Ex US 50 yr 83.56 328.53 331.24 331.27 0.78 119.40 130.47
Main 2200 Max WS Ex US 100 yr 116.14 328.53 331.45 331.48 0.86 146.01 133.64
Main 2200 Max WS Ex US 2000 323.59 328.53 332.28 332.36 1.19 263.19 145.84
Main 2200 Max WS Exist US PMF 581.52 328.53 332.96 333.09 1.50 365.85 161.10
Main 2100 Max WS Ex US 50 yr 83.53 328.40 330.49 330.53 0.83 96.04 146.28
Main 2100 Max WS Ex US 100 yr 116.10 328.40 330.66 330.71 0.85 121.06 152.21
Main 2100 Max WS Ex US 2000 323.45 328.40 331.34 331.44 1.09 231.83 174.14
Main 2100 Max WS Exist US PMF 581.45 328.40 331.89 332.05 1.34 334.08 196.73
Main 2000 Max WS Ex US 50 yr 83.49 324.96 326.75 326.78 0.56 113.07 226.43
Main 2000 Max WS Ex US 100 yr 116.04 324.96 326.87 326.91 0.61 139.97 229.71
Main 2000 Max WS Ex US 2000 323.26 324.96 327.44 327.51 0.84 273.95 241.39
Main 2000 Max WS Exist US PMF 581.33 324.96 327.95 328.06 1.03 400.19 251.05
Main 1900 Max WS Ex US 50 yr 82.87 322.50 324.94 324.95 0.48 151.24 183.47
Main 1900 Max WS Ex US 100 yr 114.93 322.50 325.12 325.14 0.52 184.75 185.76
Main 1900 Max WS Ex US 2000 316.92 322.50 325.90 325.95 0.72 333.46 194.77
Main 1900 Max WS Exist US PMF 574.37 322.50 326.61 326.69 0.90 477.16 229.28
Main 1800 Max WS Ex US 50 yr 111.62 320.89 323.33 323.39 1.06 104.43 118.40
Main 1800 Max WS Ex US 100 yr 156.10 320.89 323.51 323.59 1.17 126.79 124.44
Main 1800 Max WS Ex US 2000 434.51 320.89 324.33 324.50 1.60 242.90 170.71
Main 1800 Max WS Exist US PMF 796.22 320.89 324.95 325.23 2.00 364.40 221.84
Main 1700 Max WS Ex US 50 yr 111.58 318.53 320.78 320.80 0.69 171.45 349.26
Main 1700 Max WS Ex US 100 yr 156.04 318.53 320.90 320.93 0.75 217.64 376.16
Main 1700 Max WS Ex US 2000 434.28 318.53 321.49 321.53 0.86 470.12 472.64
Main 1700 Max WS Exist US PMF 795.70 318.53 322.04 322.10 0.98 740.35 564.57
Main 1600 Max WS Ex US 50 yr 111.13 317.00 319.53 319.55 0.50 207.11 288.75
Main 1600 Max WS Ex US 100 yr 155.45 317.00 319.89 319.90 0.45 312.61 307.85
Main 1600 Max WS Ex US 2000 432.32 317.00 321.04 321.05 0.48 886.97 581.58
Main 1600 Max WS Exist US PMF 795.36 317.00 321.58 321.60 0.60 1203.23 594.02
Main 1500 Max WS Ex US 50 yr 217.94 315.83 318.65 318.77 1.21 151.29 195.44
Main 1500 Max WS Ex US 100 yr 303.08 315.83 319.09 319.22 1.56 195.51 250.44
Main 1500 Max WS Ex US 2000 807.18 315.83 320.72 320.75 0.92 937.96 504.39
Main 1500 Max WS Exist US PMF 1550.94 315.83 320.87 320.99 1.60 1013.91 504.39
Main 1475 Bridge

Main 1450 Max WS Ex US 50 yr 217.94 315.83 318.39 318.55 1.46 127.15 189.58
Main 1450 Max WS Ex US 100 yr 303.08 315.83 318.59 318.83 1.75 145.18 193.96
Main 1450 Max WS Ex US 2000 852.89 315.83 319.49 319.66 1.83 503.59 456.23
Main 1450 Max WS Exist US PMF 1027.62 315.83 320.19 320.27 1.25 845.65 504.39




HEC-RAS River: Billabong Reach: Main

Profile: Max WS (Continued)

Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev E.G. Elev Vel Chnl Flow Area Top Width
(m3/s) (m) (m) (m) (m/s) (m2) (m)
Main 1400 Max WS Ex US 50 yr 217.93 316.26 318.33 318.37 0.78 245.77 225.85
Main 1400 Max WS Ex US 100 yr 303.07 316.26 318.54 318.59 0.88 293.57 232.58
Main 1400 Max WS Ex US 2000 852.87 316.26 319.34 319.49 1.38 540.05 445.04
Main 1400 Max WS Exist US PMF 1551.91 316.26 320.01 320.21 1.63 844.67 462.00
Main 1300 Max WS Ex US 50 yr 217.89 313.42 315.98 316.07 1.10 168.95 207.96
Main 1300 Max WS Ex US 100 yr 303.02 313.42 316.18 316.29 1.19 209.94 212.97
Main 1300 Max WS Ex US 2000 852.64 313.42 317.06 317.30 1.60 402.28 221.92
Main 1300 Max WS Exist US PMF 1551.75 313.42 317.83 318.22 1.97 575.56 230.29
Main 1200 Max WS Ex US 50 yr 217.85 312.25 314.20 314.30 0.98 164.25 216.57
Main 1200 Max WS Ex US 100 yr 302.99 312.25 314.40 31451 1.09 208.18 238.77
Main 1200 Max WS Ex US 2000 852.46 312.25 315.16 315.41 1.57 401.23 260.47
Main 1200 Max WS Exist US PMF 1551.66 312.25 315.83 316.22 1.95 579.57 274.08
Main 1100 Max WS Ex US 50 yr 217.80 310.54 312.64 312.70 0.86 222.41 316.78
Main 1100 Max WS Ex US 100 yr 302.96 310.54 312.81 312.88 0.93 276.04 319.60
Main 1100 Max WS Ex US 2000 852.30 310.54 313.60 313.74 1.22 533.84 332.77
Main 1100 Max WS Exist US PMF 1551.50 310.54 314.30 314.51 1.52 775.14 367.91
Main 1000 Max WS Ex US 50 yr 217.76 308.48 311.47 311.51 0.87 252.04 266.26
Main 1000 Max WS Ex US 100 yr 302.92 308.48 311.69 311.74 0.93 311.00 271.11
Main 1000 Max WS Ex US 2000 851.99 308.48 312.58 312.70 1.29 576.77 308.13
Main 1000 Max WS Exist US PMF 1551.36 308.48 313.34 313.53 1.61 828.53 367.65
Main 900 Max WS Ex US 50 yr 217.73 307.34 310.06 310.13 1.33 187.77 198.46
Main 900 Max WS Ex US 100 yr 302.89 307.34 310.27 310.36 1.44 228.23 204.37
Main 900 Max WS Ex US 2000 851.77 307.34 311.13 311.33 1.92 435.98 264.80
Main 900 Max WS Exist US PMF 1551.18 307.34 311.88 312.18 2.22 642.97 286.84
Main 800 Max WS Ex US 50 yr 217.69 306.21 308.67 308.73 1.24 194.02 240.66
Main 800 Max WS Ex US 100 yr 302.85 306.21 308.87 308.95 1.31 242.37 252.76
Main 800 Max WS Ex US 2000 851.44 306.21 309.74 309.90 1.60 483.61 299.75
Main 800 Max WS Exist US PMF 1550.87 306.21 310.54 310.75 1.79 764.76 418.87
Main 700 Max WS Ex US 50 yr 217.12 301.78 305.58 305.60 0.53 402.71 278.48
Main 700 Max WS Ex US 100 yr 302.62 301.78 305.83 305.86 0.61 473.75 286.50
Main 700 Max WS Ex US 2000 848.18 301.78 306.79 306.85 0.97 759.88 308.62
Main 700 Max WS Exist US PMF 1550.26 301.78 307.53 307.66 1.29 993.22 320.46
Main 600 Max WS Ex US 50 yr 216.44 302.77 304.26 304.33 0.44 187.13 129.73
Main 600 Max WS Ex US 100 yr 301.60 302.77 304.51 304.61 0.57 221.93 154.77
Main 600 Max WS Ex US 2000 843.47 302.77 305.49 305.73 1.16 412.11 232.12
Main 600 Max WS Exist US PMF 1543.54 302.77 306.27 306.61 1.61 627.48 322.46
Main 500 Max WS Ex US 50 yr 236.46 299.86 301.98 302.04 0.91 233.22 363.56
Main 500 Max WS Ex US 100 yr 330.25 299.86 302.12 302.19 1.02 281.87 368.57
Main 500 Max WS Ex US 2000 927.11 299.86 302.74 302.88 1.40 569.69 667.78
Main 500 Max WS Exist US PMF 1720.77 299.86 303.24 303.42 1.64 922.42 761.15
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HEC-RAS River: Billabong Reach: Main

Profile: Max WS

Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev E.G. Elev Vel Chnl Flow Area Top Width
(m3/s) (m) (m) (m) (m/s) (m2) (m)

Main 2600 Max WS Ex US 50 yr 83.88 338.18 341.10 341.12 0.65 131.91 152.36
Main 2600 Max WS Ex US 100 yr 116.46 338.18 341.31 341.33 0.72 166.33 177.98
Main 2600 Max WS Ex US 2000 325.19 338.18 342.17 342.21 0.98 334.36 206.86
Main 2600 Max WS Exist US PMF 582.31 338.18 342.83 342.91 1.20 475.67 218.08
Main 2500 Max WS Ex US 50 yr 83.72 336.65 339.26 339.28 0.68 127.76 180.86
Main 2500 Max WS Ex US 100 yr 116.34 336.65 339.44 339.46 0.74 162.66 204.49
Main 2500 Max WS Ex US 2000 324.40 336.65 340.17 340.22 0.97 328.30 239.37
Main 2500 Max WS Exist US PMF 582.08 336.65 340.75 340.83 1.17 471.37 254.34
Main 2400 Max WS Ex US 50 yr 83.64 334.03 336.37 336.42 1.02 85.07 110.86
Main 2400 Max WS Ex US 100 yr 116.25 334.03 336.54 336.61 1.12 104.86 116.88
Main 2400 Max WS Ex US 2000 324.02 334.03 337.29 337.42 1.51 199.94 138.76
Main 2400 Max WS Exist US PMF 581.89 334.03 337.91 338.11 1.81 291.64 155.67
Main 2300 Max WS Ex US 50 yr 83.61 330.74 334.35 334.41 1.17 88.42 144.76
Main 2300 Max WS Ex US 100 yr 116.21 330.74 334.52 334.58 1.24 113.03 153.18
Main 2300 Max WS Ex US 2000 323.86 330.74 335.19 335.29 1.55 226.43 183.93
Main 2300 Max WS Exist US PMF 581.77 330.74 335.75 335.91 1.76 337.12 206.88
Main 2200 Max WS Ex US 50 yr 83.56 328.53 331.24 331.27 0.78 119.40 130.47
Main 2200 Max WS Ex US 100 yr 116.14 328.53 331.45 331.48 0.86 146.01 133.64
Main 2200 Max WS Ex US 2000 323.59 328.53 332.28 332.36 1.19 263.19 145.84
Main 2200 Max WS Exist US PMF 581.52 328.53 332.96 333.09 1.50 365.85 161.10
Main 2100 Max WS Ex US 50 yr 83.53 328.40 330.49 330.53 0.83 96.04 146.28
Main 2100 Max WS Ex US 100 yr 116.10 328.40 330.66 330.71 0.85 121.06 152.21
Main 2100 Max WS Ex US 2000 323.45 328.40 331.34 331.44 1.09 231.83 174.14
Main 2100 Max WS Exist US PMF 581.45 328.40 331.89 332.05 1.34 334.08 196.73
Main 2000 Max WS Ex US 50 yr 83.49 324.96 326.75 326.78 0.56 113.07 226.43
Main 2000 Max WS Ex US 100 yr 116.04 324.96 326.87 326.91 0.61 139.97 229.71
Main 2000 Max WS Ex US 2000 323.26 324.96 327.44 327.51 0.84 273.95 241.39
Main 2000 Max WS Exist US PMF 581.33 324.96 327.95 328.06 1.03 400.19 251.05
Main 1900 Max WS Ex US 50 yr 82.87 322.50 324.94 324.95 0.48 151.24 183.47
Main 1900 Max WS Ex US 100 yr 114.93 322.50 325.12 325.14 0.52 184.75 185.76
Main 1900 Max WS Ex US 2000 316.92 322.50 325.90 325.95 0.72 333.46 194.77
Main 1900 Max WS Exist US PMF 574.37 322.50 326.61 326.69 0.90 477.16 229.28
Main 1800 Max WS Ex US 50 yr 111.62 320.89 323.33 323.39 1.06 104.43 118.40
Main 1800 Max WS Ex US 100 yr 156.10 320.89 323.51 323.59 1.17 126.79 124.44
Main 1800 Max WS Ex US 2000 434.51 320.89 324.33 324.50 1.60 242.90 170.71
Main 1800 Max WS Exist US PMF 796.22 320.89 324.95 325.23 2.00 364.40 221.84
Main 1700 Max WS Ex US 50 yr 111.58 318.53 320.78 320.80 0.69 171.45 349.26
Main 1700 Max WS Ex US 100 yr 156.04 318.53 320.90 320.93 0.75 217.64 376.16
Main 1700 Max WS Ex US 2000 434.28 318.53 321.49 321.53 0.86 470.12 472.64
Main 1700 Max WS Exist US PMF 795.70 318.53 322.04 322.10 0.98 740.35 564.57
Main 1600 Max WS Ex US 50 yr 111.13 317.00 319.53 319.55 0.50 207.11 288.75
Main 1600 Max WS Ex US 100 yr 155.45 317.00 319.89 319.90 0.45 312.61 307.85
Main 1600 Max WS Ex US 2000 432.32 317.00 321.04 321.05 0.48 886.97 581.58
Main 1600 Max WS Exist US PMF 795.36 317.00 321.58 321.60 0.60 1203.23 594.02
Main 1500 Max WS Ex US 50 yr 217.94 315.83 318.65 318.77 1.21 151.29 195.44
Main 1500 Max WS Ex US 100 yr 303.08 315.83 319.09 319.22 1.56 195.51 250.44
Main 1500 Max WS Ex US 2000 807.18 315.83 320.72 320.75 0.92 937.96 504.39
Main 1500 Max WS Exist US PMF 1550.94 315.83 320.87 320.99 1.60 1013.91 504.39
Main 1475 Bridge

Main 1450 Max WS Ex US 50 yr 217.94 315.83 318.39 318.55 1.46 127.15 189.58
Main 1450 Max WS Ex US 100 yr 303.08 315.83 318.59 318.83 1.75 145.18 193.96
Main 1450 Max WS Ex US 2000 852.89 315.83 319.49 319.66 1.83 503.59 456.23
Main 1450 Max WS Exist US PMF 1027.62 315.83 320.19 320.27 1.25 845.65 504.39




HEC-RAS River: Billabong Reach: Main

Profile: Max WS (Continued)

Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev E.G. Elev Vel Chnl Flow Area Top Width
(m3/s) (m) (m) (m) (m/s) (m2) (m)
Main 1400 Max WS Ex US 50 yr 217.93 316.26 318.33 318.37 0.78 245.77 225.85
Main 1400 Max WS Ex US 100 yr 303.07 316.26 318.54 318.59 0.88 293.57 232.58
Main 1400 Max WS Ex US 2000 852.87 316.26 319.34 319.49 1.38 540.05 445.04
Main 1400 Max WS Exist US PMF 1551.91 316.26 320.01 320.21 1.63 844.67 462.00
Main 1300 Max WS Ex US 50 yr 217.89 313.42 315.98 316.07 1.10 168.95 207.96
Main 1300 Max WS Ex US 100 yr 303.02 313.42 316.18 316.29 1.19 209.94 212.97
Main 1300 Max WS Ex US 2000 852.64 313.42 317.06 317.30 1.60 402.28 221.92
Main 1300 Max WS Exist US PMF 1551.75 313.42 317.83 318.22 1.97 575.56 230.29
Main 1200 Max WS Ex US 50 yr 217.85 312.25 314.20 314.30 0.98 164.25 216.57
Main 1200 Max WS Ex US 100 yr 302.99 312.25 314.40 31451 1.09 208.18 238.77
Main 1200 Max WS Ex US 2000 852.46 312.25 315.16 315.41 1.57 401.23 260.47
Main 1200 Max WS Exist US PMF 1551.66 312.25 315.83 316.22 1.95 579.57 274.08
Main 1100 Max WS Ex US 50 yr 217.80 310.54 312.64 312.70 0.86 222.41 316.78
Main 1100 Max WS Ex US 100 yr 302.96 310.54 312.81 312.88 0.93 276.04 319.60
Main 1100 Max WS Ex US 2000 852.30 310.54 313.60 313.74 1.22 533.84 332.77
Main 1100 Max WS Exist US PMF 1551.50 310.54 314.30 314.51 1.52 775.14 367.91
Main 1000 Max WS Ex US 50 yr 217.76 308.48 311.47 311.51 0.87 252.04 266.26
Main 1000 Max WS Ex US 100 yr 302.92 308.48 311.69 311.74 0.93 311.00 271.11
Main 1000 Max WS Ex US 2000 851.99 308.48 312.58 312.70 1.29 576.77 308.13
Main 1000 Max WS Exist US PMF 1551.36 308.48 313.34 313.53 1.61 828.53 367.65
Main 900 Max WS Ex US 50 yr 217.73 307.34 310.06 310.13 1.33 187.77 198.46
Main 900 Max WS Ex US 100 yr 302.89 307.34 310.27 310.36 1.44 228.23 204.37
Main 900 Max WS Ex US 2000 851.77 307.34 311.13 311.33 1.92 435.98 264.80
Main 900 Max WS Exist US PMF 1551.18 307.34 311.88 312.18 2.22 642.97 286.84
Main 800 Max WS Ex US 50 yr 217.69 306.21 308.67 308.73 1.24 194.02 240.66
Main 800 Max WS Ex US 100 yr 302.85 306.21 308.87 308.95 1.31 242.37 252.76
Main 800 Max WS Ex US 2000 851.44 306.21 309.74 309.90 1.60 483.61 299.75
Main 800 Max WS Exist US PMF 1550.87 306.21 310.54 310.75 1.79 764.76 418.87
Main 700 Max WS Ex US 50 yr 217.12 301.78 305.58 305.60 0.53 402.71 278.48
Main 700 Max WS Ex US 100 yr 302.62 301.78 305.83 305.86 0.61 473.75 286.50
Main 700 Max WS Ex US 2000 848.18 301.78 306.79 306.85 0.97 759.88 308.62
Main 700 Max WS Exist US PMF 1550.26 301.78 307.53 307.66 1.29 993.22 320.46
Main 600 Max WS Ex US 50 yr 216.44 302.77 304.26 304.33 0.44 187.13 129.73
Main 600 Max WS Ex US 100 yr 301.60 302.77 304.51 304.61 0.57 221.93 154.77
Main 600 Max WS Ex US 2000 843.47 302.77 305.49 305.73 1.16 412.11 232.12
Main 600 Max WS Exist US PMF 1543.54 302.77 306.27 306.61 1.61 627.48 322.46
Main 500 Max WS Ex US 50 yr 236.46 299.86 301.98 302.04 0.91 233.22 363.56
Main 500 Max WS Ex US 100 yr 330.25 299.86 302.12 302.19 1.02 281.87 368.57
Main 500 Max WS Ex US 2000 927.11 299.86 302.74 302.88 1.40 569.69 667.78
Main 500 Max WS Exist US PMF 1720.77 299.86 303.24 303.42 1.64 922.42 761.15
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HEC-RAS Plan: Existing4

River Reach River Sta Profile Q Total Min Ch El W.S. Elev E.G. Elev Vel Chnl Flow Area Top Width
(m3/s) (m) (m) (m) (m/s) (m2) (m)

YY YY 50 50 yr ARI 350.30 268.45 273.75 273.92 1.86 242.60 628.74
YY YY 50 100 yr ARI 469.67 268.45 274.03 274.13 1.70 500.56 1143.09
YY YY 50 2000 yr ARI 1362.25 268.45 274.70 274.76 1.62 1423.35 1532.80
YY YY 50 5x100 yr ARI 2348.35 268.45 275.15 275.22 1.64 2144.36 1625.09
YY YY 40 50 yr ARI 350.30 266.60 272.49 272,51 0.67 752.02 1237.87
YY YY 40 100 yr ARI 469.67 266.60 272.66 272.68 0.70 974.88 1383.15
YY YY 40 2000 yr ARI 1362.25 266.60 273.42 273.44 0.75 2123.97 1599.27
YY YY 40 5x100 yr ARI 2348.35 266.60 274.05 274.07 0.76 3129.52 1612.75
YY YY 30 50 yr ARI 350.30 265.83 271.28 271.31 0.91 575.16 1375.86
YY YY 30 100 yr ARI 469.67 265.83 271.60 271.61 0.71 1064.33 1546.46
YY YY 30 2000 yr ARI 1362.25 265.83 272.64 272.66 0.63 2728.36 1642.91
YY YY 30 5x100 yr ARI 2348.35 265.83 273.41 273.43 0.65 4016.94 1713.17
YY YY 20 50 yr ARI 350.30 265.44 270.77 270.78 0.51 972.00 1221.87
YY YY 20 100 yr ARI 469.67 265.44 271.42 271.42 0.32 1880.55 1441.77
YY YY 20 2000 yr ARI 1362.25 265.44 272.52 272.52 0.42 3470.39 1458.58
YY YY 20 5x100 yr ARI 2348.35 265.44 273.28 273.30 0.54 4616.89 1652.56
YY YY 19 50 yr ARI 350.30 264.26 270.66 270.67 0.39 1033.59 759.12
YY YY 19 100 yr ARI 469.67 264.26 271.38 271.38 0.32 1712.03 1061.25
YY YY 19 2000 yr ARI 1362.25 264.26 272.45 272.46 0.51 2931.21 1204.76
YY YY 19 5x100 yr ARI 2348.35 264.26 273.20 273.22 0.64 3871.97 1303.00
YY YY 17 50 yr ARI 350.30 262.80 270.51 270.63 151 235.58 172.64
YY YY 17 100 yr ARI 469.67 262.80 271.16 271.34 1.93 291.04 778.74
YY YY 17 2000 yr ARI 1362.25 262.80 272.38 272.43 151 1508.04 1232.78
YY YY 17 5x100 yr ARI 2348.35 262.80 273.14 273.19 1.37 2505.00 1364.12
YY YY 16 50 yr ARI 350.30 262.80 270.50 270.61 1.52 234.74 170.22
YY YY 16 100 yr ARI 469.67 262.80 271.14 271.33 1.94 281.83 754.99
YY YY 16 2000 yr ARI 1362.25 262.80 272.37 272.43 1.52 1497.91 1230.58
YY YY 16 5x100 yr ARI 2348.35 262.80 273.14 273.19 1.37 2497.82 1363.26
YY YY 15 Bridge

YY YY 14 50 yr ARI 350.30 262.50 270.35 270.43 1.25 276.17 583.11
YY YY 14 100 yr ARI 469.67 262.50 270.79 270.91 1.51 305.09 741.42
YY YY 14 2000 yr ARI 1362.25 262.50 272.35 272.37 0.69 2600.57 1226.39
YY YY 14 5x100 yr ARI 2348.35 262.50 273.13 273.15 0.80 3607.95 1361.85
YY YY 10 50 yr ARI 350.30 262.79 270.31 270.31 0.26 1297.46 604.72
YY YY 10 100 yr ARI 469.67 262.79 270.77 270.78 0.32 1622.42 745.19
YY YY 10 2000 yr ARI 1362.25 262.79 272.28 272.29 0.46 3195.17 1138.00
YY YY 10 5x100 yr ARI 2348.35 262.79 273.03 273.05 0.58 4051.74 1138.00
LB LB 80 50 yr ARI 424.25 269.84 276.99 277.06 1.11 382.58 231.49
LB LB 80 100 yr ARI 599.40 269.84 277.46 277.53 1.15 613.85 809.27
LB LB 80 2000 yr ARI 1751.34 269.84 278.28 278.33 1.22 1927.17 2033.97
LB LB 80 5x100 yr ARI 2997.00 269.84 278.66 278.72 1.26 2740.71 2169.96
LB LB 70 50 yr ARI 424.25 268.28 275.24 275.27 0.81 687.55 695.74
LB LB 70 100 yr ARI 599.40 268.28 275.53 275.56 0.87 926.04 861.10
LB LB 70 2000 yr ARI 1751.34 268.28 276.40 276.43 1.15 2284.34 2199.30
LB LB 70 5x100 yr ARI 2997.00 268.28 276.82 276.87 1.24 3251.30 2315.71
LB LB 60 50 yr ARI 424.25 267.23 273.75 273.78 0.86 567.84 561.40
LB LB 60 100 yr ARI 599.40 267.23 274.05 274.08 0.93 763.18 848.50
LB LB 60 2000 yr ARI 1751.34 267.23 274.81 274.87 1.26 1719.55 1544.97
LB LB 60 5x100 yr ARI 2997.00 267.23 275.28 275.36 1.40 2468.00 1641.04
LB LB 50 50 yr ARI 424.25 265.09 271.52 271.58 1.18 440.95 465.32
LB LB 50 100 yr ARI 599.40 265.09 271.85 27191 1.15 632.88 717.17




HEC-RAS Plan: Existing4 (Continued)

River Reach River Sta Profile Q Total Min Ch El W.S. Elev E.G. Elev Vel Chnl Flow Area Top Width
(m3/s) (m) (m) (m) (m/s) (m2) (m)
LB LB 50 2000 yr ARI 1751.34 265.09 273.18 273.21 0.85 2144.58 1379.77
LB LB 50 5x100 yr ARI 2997.00 265.09 273.88 273.93 0.90 3123.02 1390.62
LB YY 40 50 yr ARI 719.25 261.85 270.02 270.06 1.03 945.26 682.74
LB YY 40 100 yr ARI 962.27 261.85 270.45 270.49 1.03 1290.61 878.26
LB YY 40 2000 yr ARI 2947.17 261.85 271.82 271.88 1.41 2836.55 1462.10
LB YY 40 5x100 yr ARI 4811.35 261.85 272.43 272.52 1.65 3812.47 1615.29
LB YY 30 50 yr ARI 719.25 260.62 268.59 268.62 0.98 859.85 483.90
LB YY 30 100 yr ARI 962.27 260.62 269.00 269.04 1.05 1079.41 605.45
LB YY 30 2000 yr ARI 2947.17 260.62 270.40 270.48 1.44 2713.77 1760.70
LB YY 30 5x100 yr ARI 4811.35 260.62 271.05 271.14 1.56 3873.61 1804.71
LB YY 20 50 yr ARI 719.25 259.77 267.46 267.52 1.17 661.39 407.48
LB YY 20 100 yr ARI 962.27 259.77 267.84 267.91 1.21 956.61 1018.89
LB YY 20 2000 yr ARI 2947.17 259.77 269.08 269.16 1.45 2367.44 1257.43
LB YY 20 5x100 yr ARI 4811.35 259.77 269.79 269.90 1.63 3391.36 1499.70
LB YY 10 50 yr ARI 719.25 259.15 266.17 266.21 0.93 830.26 498.26
LB YY 10 100 yr ARI 962.27 259.15 266.59 266.63 0.99 1163.28 984.00
LB YY 10 2000 yr ARI 2947.17 259.15 268.03 268.09 1.22 2917.56 1305.48
LB YY 10 5x100 yr ARI 4811.35 259.15 268.86 268.94 1.34 4029.67 1370.68
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HEC-RAS Plan: Option 4B

River Reach River Sta Profile Q Total Min Ch EIl W.S. Elev E.G. Elev Vel Chnl Flow Area Top Width
(m3/s) (m) (m) (m) (m/s) (m2) (m)

YY YY 50 50 yr ARI 350.30 268.45 273.75 273.92 1.86 242.62 628.89
YY YY 50 100 yr ARI 469.67 268.45 274.03 274.13 1.70 500.56 1143.09
YY YY 50 2000 yr ARI 1362.25 268.45 275.07 275.09 1.04 2008.05 1609.92
YY YY 50 5x100 yr ARI 2348.35 268.45 275.74 275.77 0.99 3122.50 1727.09
YY YY 40 50 yr ARI 350.30 266.60 272.49 272.51 0.67 752.32 1238.21
YY YY 40 100 yr ARI 469.67 266.60 272.66 272.68 0.70 975.71 1383.32
YY YY 40 2000 yr ARI 1362.25 266.60 274.86 274.86 0.28 4442.60 1630.19
YY YY 40 5x100 yr ARI 2348.35 266.60 275.52 275.53 0.35 5537.56 1644.59
YY YY 30 50 yr ARI 350.30 265.83 271.30 271.33 0.88 615.80 1473.78
YY YY 30 100 yr ARI 469.67 265.83 271.63 271.65 0.67 1119.71 1549.55
YY YY 30 2000 yr ARI 1362.25 265.83 274.81 274.81 0.21 6483.51 1833.20
YY YY 30 5x100 yr ARI 2348.35 265.83 275.45 275.45 0.29 7680.79 1892.17
YY YY 20 50 yr ARI 350.30 265.44 270.92 270.92 0.42 1165.14 1384.36
YY YY 20 100 yr ARI 469.67 265.44 271.48 271.49 0.31 1967.86 1443.03
YY YY 20 2000 yr ARI 1362.25 265.44 274.80 274.80 0.18 7242.52 1767.09
YY YY 20 5x100 yr ARI 2348.35 265.44 275.43 275.44 0.26 8369.69 1779.57
YY YY 19 50 yr ARI 350.30 264.26 270.77 270.82 1.04 335.30 794.65
YY YY 19 100 yr ARI 469.67 264.26 271.35 271.42 1.23 381.82 1057.09
YY YY 19 2000 yr ARI 1362.25 264.26 274.73 274.78 1.13 1550.81 1628.28
YY YY 19 5x100 yr ARI 2348.35 264.26 275.37 275.41 1.07 2610.53 1708.18
YY YY 18 Bridge

YY YY 17 50 yr ARI 350.30 262.80 270.48 270.59 1.51 242.59 165.66
YY YY 17 100 yr ARI 469.67 262.80 270.98 271.12 1.72 282.88 561.98
YY YY 17 2000 yr ARI 1362.25 262.80 273.16 273.62 2.89 457.36 1367.17
YY YY 17 5x100 yr ARI 2348.35 262.80 274.36 274.94 3.60 1009.50 1562.74
YY YY 16 50 yr ARI 350.30 262.80 270.46 270.57 1.52 241.56 163.15
YY YY 16 100 yr ARI 469.67 262.80 270.96 271.11 1.72 281.72 544.57
YY YY 16 2000 yr ARI 1362.25 262.80 273.13 273.59 2.91 455.17 1362.73
YY YY 16 5x100 yr ARI 2348.35 262.80 274.37 274.88 3.46 1067.67 1563.57
YY YY 15 Bridge

YY YY 14 50 yr ARI 350.30 262.50 270.36 270.43 1.15 302.70 584.79
YY YY 14 100 yr ARI 469.67 262.50 270.80 270.90 1.36 338.30 744.81
YY YY 14 2000 yr ARI 1362.25 262.50 272.14 272.63 2.91 445.37 1169.64
YY YY 14 5x100 yr ARI 2348.35 262.50 272.54 273.82 4.64 477.12 1265.64
YY YY 10 50 yr ARI 350.30 262.79 270.31 270.31 0.26 1297.46 604.72
YY YY 10 100 yr ARI 469.67 262.79 270.77 270.78 0.32 1622.42 745.19
YY YY 10 2000 yr ARI 1362.25 262.79 272.28 272.29 0.46 3195.17 1138.00
YY YY 10 5x100 yr ARI 2348.35 262.79 273.03 273.05 0.58 4051.74 1138.00
LB LB 80 50 yr ARI 424.25 269.84 276.99 277.06 1.11 382.58 231.49
LB LB 80 100 yr ARI 599.40 269.84 277.47 277.53 1.14 615.40 811.77
LB LB 80 2000 yr ARI 1751.34 269.84 278.28 278.33 1.22 1927.97 2034.19
LB LB 80 5x100 yr ARI 2997.00 269.84 278.66 278.72 1.26 2741.32 2169.99
LB LB 70 50 yr ARI 424.25 268.28 275.24 275.27 0.81 687.55 695.74
LB LB 70 100 yr ARI 599.40 268.28 275.53 275.56 0.87 926.04 861.10
LB LB 70 2000 yr ARI 1751.34 268.28 276.40 276.43 1.15 2284.34 2199.30
LB LB 70 5x100 yr ARI 2997.00 268.28 276.82 276.87 1.24 3251.30 2315.71
LB LB 60 50 yr ARI 424.25 267.23 273.75 273.78 0.86 567.84 561.40
LB LB 60 100 yr ARI 599.40 267.23 274.05 274.08 0.93 763.18 848.50
LB LB 60 2000 yr ARI 1751.34 267.23 274.81 274.87 1.26 1719.55 1544.97
LB LB 60 5x100 yr ARI 2997.00 267.23 275.28 275.36 1.40 2468.00 1641.04
LB LB 50 50 yr ARI 424.25 265.09 271.52 271.58 1.18 440.95 465.32
LB LB 50 100 yr ARI 599.40 265.09 271.85 271.91 1.15 632.88 717.17
LB LB 50 2000 yr ARI 1751.34 265.09 273.18 273.21 0.85 2144.58 1379.77
LB LB 50 5x100 yr ARI 2997.00 265.09 273.88 273.93 0.90 3123.02 1390.62
LB YY 40 50 yr ARI 719.25 261.85 270.02 270.06 1.03 945.26 682.74
LB YY 40 100 yr ARI 962.27 261.85 270.45 270.49 1.03 1290.61 878.26




HEC-RAS Plan: Option 4B (Continued)

River Reach River Sta Profile Q Total Min Ch EIl W.S. Elev E.G. Elev Vel Chnl Flow Area Top Width
(m3/s) (m) (m) (m) (m/s) (m2) (m)
LB YY 40 2000 yr ARI 2947.17 261.85 271.82 271.88 1.41 2836.55 1462.10
LB YY 40 5x100 yr ARI 4811.35 261.85 272.43 272.52 1.65 3812.47 1615.29
LB YY 30 50 yr ARI 719.25 260.62 268.59 268.62 0.98 859.85 483.90
LB YY 30 100 yr ARI 962.27 260.62 269.00 269.04 1.05 1079.41 605.45
LB YY 30 2000 yr ARI 2947.17 260.62 270.40 270.48 1.44 2713.77 1760.70
LB YY 30 5x100 yr ARI 4811.35 260.62 271.05 271.14 1.56 3873.75 1804.71
LB YY 20 50 yr ARI 719.25 259.77 267.46 267.52 1.17 661.39 407.48
LB YY 20 100 yr ARI 962.27 259.77 267.84 267.91 1.21 956.61 1018.89
LB YY 20 2000 yr ARI 2947.17 259.77 269.08 269.16 1.45 2367.44 1257.43
LB YY 20 5x100 yr ARI 4811.35 259.77 269.79 269.90 1.63 3391.98 1499.74
LB YY 10 50 yr ARI 719.25 259.15 266.17 266.21 0.93 830.26 498.26
LB YY 10 100 yr ARI 962.27 259.15 266.59 266.63 0.99 1163.30 984.00
LB YY 10 2000 yr ARI 2947.17 259.15 268.03 268.09 1.22 2917.56 1305.48
LB YY 10 5x100 yr ARI 4811.35 259.15 268.86 268.94 1.34 4031.53 1370.79
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Summary of Data
Instantaneous Annual Max

Year 410089 - Billabong Ck @ 410097 - Billabong Ck @ 410099 - Yarra Yarra Ck @
Garryowen Aberfeldy Yarra Yarra
ML/d m’/s Days ML/d m®/s Days ML/d mdls Days

missing missing missing |

1960 38124 441 31

1961 3921 454

1962 2299 26.6

1963 2417 28.0

1964 7645 88.5

1965 787.7 9.12

1966 3907 452

1967 51.37 0.59 1.076 0.01 334

1968 5871 68.0 1781 206 2179 25.2 31

1969 4704 54.4 4208 48.7 3743 43.3 31

1970 20404 236 6825 79.0 10446 121

1971 3009 34.8 961.5 1.1 3890 45.0

1972 1781 20.6 1568 18.1 530.9 6.14

1973 8978 104 4550 52.7 28 90.52 1.05 275

1974 36958 428 7270 84.1 61

1975 22090 256 6180 71.5 62

1976 5049 58.4 2799 324

1977 1615 18.7 876 10.1 61

1978 4559 52.8 4619 53.5

1979 3131 36.2 488.4 5.65

1980 7039 81.5 3918 45.3

1981 22201 257 2707 31.3 62

1982 35.23 0.41 10.72 0.12

1983 46090 533 11672 135

1984 13115 152 6046 70.0

1985 3061 354 1413 16.4

1986 23078 267 6400 74.1

1987 5982 69.2 3242 37.5

1988 9046 105 2753 31.9

1989 4766 55.2 122 2905 33.6

1990 131.5 1.52 214

1991 108.8 1.26 273

1992 9638 112

1993 7131 82.5

1994 70.49 0.82

1995 4206 48.7 62

1996 240.6 278 184

1997 4455 5.16 181

1998 2977 345

1999 304.2 3.52 184

2000 3967 45.9

2001 33.45 0.39

2002 7.4 0.09

2003 1350 15.6

2004 637.2 7.38

2005 3789 439 31

Source: Pinneena Version 9 (DNR, 2008)

K:\N829 - Hume Highway Alliance\DE Design & Engineering\10 Production Documentation\10.08 Working\10.8.4

Drainage\Rainfall & Streamflow Data\Annual Max summary.xls
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