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Appendix A: 

Etobicoke Creek Flood Flows 

(2013 Hydrology Update Study) 
 

 



Node River Reach Cross-Section # 2 Year 5 Year 10 Year 25 Year 50 Year 100 year 350 year Regional
1 Etobicoke Creek Sections15_25_26 26.34 29.39 42.25 51.93 64 73.26 83.08 122.76 276.98
2 Etobicoke Creek Sections15_25_26 26.27 30.54 43.87 53.59 65.83 75.67 85.85 126.3 273.7
3 Etobicoke Creek Sections15_25_26 26.2 31.74 45.62 55.54 68.23 78.51 88.88 128.97 277.64
4 Etobicoke Creek Sections15_25_26 26.14 32.09 46.12 56.33 69.25 79.51 89.92 131.05 266.35
5 Etobicoke Creek Sections15_25_26 26.04 33.44 47.98 58.4 71.72 82.15 93.02 134.95 270.81
6 Etobicoke Creek Sections15_25_26 25.34 33.07 47.45 57.23 70.03 79.62 90.27 132.96 270.64
7 Etobicoke Creek Sections15_25_26 25.305 33.3 47.85 57.91 70.8 80.91 91.88 134.37 271.32
8 Etobicoke Creek Sections15_25_26 25.24 33.37 47.75 57.64 70.35 79.96 90.58 133.46 271.35
9 Etobicoke Creek Sections15_25_26 25.19 33.07 47.45 57.23 70.03 79.62 90.27 132.96 270.64

10 Etobicoke Creek Sections15_25_26 25.07 34.53 49.19 58.9 72 81.72 92.29 136.31 274.25
11 Etobicoke Creek Sections15_25_26 25.06 41.64 57.14 67.7 82.2 93.03 105.08 155.88 300.27
12 Etobicoke Creek Sections15_25_26 15.27 41.09 56.81 67.41 81.59 92.35 104.14 154.5 298.21
13 Etobicoke Creek Section 19      19.05 23.52 30.76 35.74 42.11 47.09 52.08 113.22 130.2
14 Etobicoke Creek Section 19      19.04 23.52 30.76 35.74 42.11 47.09 52.08 113.22 130.2
15 Etobicoke Creek Section 19      19.02 24.37 31.82 36.95 43.48 48.54 53.65 115.18 132.89
16 Etobicoke Creek Section 19      19.01 28.59 37.11 42.93 50.25 55.74 61.47 124.9 146.27
17 Etobicoke Creek Section 15 a    15.26 53.16 72.31 87.19 105.37 120.26 135.06 202.97 367.36
18 Etobicoke Creek Section 15 a    15.23 53.95 73.45 88.4 107.39 121.69 136.96 200.3 359.77
19 Etobicoke Creek Section 15 a    15.22 53.9 73.45 88.29 107.42 121.73 136.76 199.15 359.6
20 Etobicoke Creek Sections 13_15  15.215 103.27 143.8 174.37 214.23 244.28 276.16 439.26 722.4
21 Etobicoke Creek Sections 13_15  15.21 103.27 143.8 174.37 214.23 244.28 276.16 439.26 722.4
22 Etobicoke Creek Sections 13_15  15.2 102.18 142.44 172.45 211.74 241.59 273.13 435.99 722.18
23 Etobicoke Creek Sections 13_15  15.13 102.36 142.52 172.84 211.73 242.1 273.46 438.09 726.28
24 Etobicoke Creek Sections 13_15  15.1 107.2 150.09 182.02 224.2 256.09 290.25 466.96 749.37
25 Etobicoke Creek Sections 13_15  15.02 106.73 148.64 180.92 222.42 253.74 287.2 463.22 748.22
26 Etobicoke Creek Sections 13_15  14.01 105.01 146.14 177.14 217.95 249 281.59 455.83 727.56
27 Etobicoke Creek Sections 13_15  13.08 104.8 145.46 176.55 217.16 247.92 280.98 454.48 726.44
28 Etobicoke Creek Sections 13_15  13.01 105.6 146.71 177.65 218.88 250.44 282.51 459.22 738.41
29 Etobicoke Creek Section 3       3.14 107.79 149.73 181.71 224.33 257.14 290.78 473.72 767.16
30 Etobicoke Creek Section 3       3.13 107.69 149.69 181.58 224.25 257.02 290.6 473.41 749.79
31 Etobicoke Creek Section 3       3.09 110.49 153.52 186.27 230.02 263.24 298.03 486.34 767.48
32 Etobicoke Creek Section 3       3.01 110.48 153.2 185.83 229.42 262.94 297.62 486.87 766.77
33 Etobicoke Creek Sections 26_28  28.09 15.18 26.78 35.46 48.79 59.75 71.43 115.37 339.27
34 Etobicoke Creek Sections 26_28  28.07 14.6 25.71 33.94 46.15 56.69 67.91 109.23 319.07
35 Etobicoke Creek Sections 26_28  28.048 14.54 25.4 33.4 45.45 56.02 67.04 108.96 319.05
36 Etobicoke Creek Sections 26_28  27.26 14.77 25.26 32.95 43.81 53.2 64.49 106.68 312.79
37 Etobicoke Creek Sections 26_28  27.16 14.63 25.19 32.36 42.47 50.69 60.66 97.99 297.03
38 Etobicoke Creek Sections 26_28  27.13 20.15 26.52 32.68 42.68 50.81 60.23 97.8 294.79
39 Etobicoke Creek Sections 26_28  27.08 22.06 28.88 33.54 42.5 50.55 60.09 97.66 290.59
40 Etobicoke Creek Sections 26_28  27.07 24.19 33.14 39.71 48.29 54.19 60.26 98.06 290.58
41 Etobicoke Creek Sections 26_28  27.05 25.38 33.91 40.45 48.74 54.98 61.56 98.07 290.22
42 Etobicoke Creek Sections 26_28  26.94 30.28 40.6 48.02 57.43 64.73 72.13 106.65 287.39
43 Etobicoke Creek Sections 26_28  26.9 27.19 37.8 45.82 55.79 63.28 70.98 105.17 287.59
44 Etobicoke Creek Sections 26_28  26.88 24.33 35.34 43.28 53.17 60.46 68.12 102.09 285.62
45 Etobicoke Creek Sections 26_28  26.85 25.11 36.19 44.49 54.94 62.77 70.82 105.17 285.8
46 Etobicoke Creek Sections 26_28  26.81 26.59 38.12 46.89 58.19 66.67 75.34 110.8 282.63
47 Etobicoke Creek Sections 1      1.23 124.5 167.75 204.89 254.62 293 334.96 559.52 897.38
48 Etobicoke Creek Sections 1      1.17 125.47 168.04 205.3 255.33 293.57 335.55 560.61 899.41
49 Etobicoke Creek Sections 1      1.11 129.73 172.43 210.57 261.61 301.1 343.64 570.34 892.36
50 Etobicoke Creek Sections 1      1.105 129.75 172.47 210.67 261.7 301.04 343.91 570.39 892.78
51 Etobicoke Creek Sections 1      1.06 130.5 173.28 210.96 262.16 301.55 344.69 570.61 895.64
52 Little Etobicoke Sections 8_16   16.36 7 9.28 10.86 12.82 14.21 15.69 47.23 50.84
53 Little Etobicoke Sections 8_16   16.35 8.67 11.51 13.46 15.87 17.6 19.4 51.06 55.18
54 Little Etobicoke Sections 8_16   16.32 10.5 13.95 16.32 19.22 21.32 23.47 55.25 59.95
55 Little Etobicoke Sections 8_16   16.3 11.97 15.91 18.62 21.91 24.31 26.74 58.62 63.78
56 Little Etobicoke Sections 8_16   16.26 15.09 20.05 23.48 27.61 30.63 33.66 65.75 71.87
57 Little Etobicoke Sections 8_16   16.24 16.34 21.68 25.35 29.84 33.12 36.37 68.71 75.08
58 Little Etobicoke Sections 8_16   16.22 20.22 26.75 31.18 36.78 40.85 44.79 77.92 85.04
59 Little Etobicoke Sections 8_16   16.2 23.01 30.38 35.35 41.75 46.4 50.83 84.52 92.19
60 Little Etobicoke Sections 8_16   16.18 24.03 31.71 36.9 43.56 48.4 53.03 87.44 95.69
61 Little Etobicoke Sections 8_16   16.17 29.62 39.01 45.35 53.45 59.36 65.1 103.45 114.87
62 Little Etobicoke Sections 8_16   16.16 35.48 46.65 54.2 63.8 70.82 77.72 120.19 134.93
63 Little Etobicoke Sections 8_16   16.14 39.72 52.19 60.62 71.3 79.13 86.87 132.33 149.48
64 Little Etobicoke Sections 8_16   16.08 40.37 53.19 61.86 72.85 80.96 88.99 134.08 158.98

Table A.1
Hec-RAS model Flow Node Table - Phase 1 Reaches



65 Little Etobicoke Sections 8_16   16.01 41.68 55.21 64.37 75.96 84.64 93.27 137.61 178.12
66 Little Etobicoke Sections 8_16   8.28 42.89 55.37 63.85 75.64 84.5 93.68 141.36 194.03
67 Little Etobicoke Sections 8_16   8.23 41.84 54.49 62.94 74.54 83.31 92.4 140.58 192.49
68 Little Etobicoke Sections 8_16   8.01 44.68 58.66 68.3 80.9 90.43 100.21 152.26 210.04
69 REN creek       Section 6       6.28 5.16 7.09 8.45 10.19 11.51 12.85 17.4 22.02
70 REN creek       Section 6       6.27 5.88 8.06 9.58 11.55 13.03 14.53 19.62 24.55
71 REN creek       Section 6       6.26 7.86 10.71 12.7 15.25 17.17 19.12 25.71 31.45
72 REN creek       Section 6       6.25 11.36 15.39 18.2 21.79 24.5 27.24 36.48 43.66
73 REN creek       Section 6       6.24 13.57 18.36 21.68 25.94 29.14 32.38 43.3 51.4
74 REN creek       Section 6       6.17 14.02 18.89 22.27 26.58 29.88 33.21 44.38 54.89
75 REN creek       Section 6       6.06 14.55 19.41 22.8 27.17 30.51 33.9 45.1 61.27
76 REN creek       Section 6       6.01 14.95 20.18 23.81 28.39 31.89 35.43 47.22 64.36
77 Spring Creek    Sections 15_20  20.22 41.99 58.66 70.12 85.22 97.08 108.96 196.22 314.67
78 Spring Creek    Sections 15_20  20.21 40.82 57.55 68.95 83.94 95.85 107.81 196.41 314.33
79 Spring Creek    Sections 15_20  20.17 43.54 61.18 73.57 89.49 101.83 114.3 206.43 332.15
80 Spring Creek    Sections 15_20  20.16 45.52 63.93 76.85 93.45 106.29 119.3 213.15 340.77
81 Spring Creek    Sections 15_20  20.13 43.27 60.76 73.61 89.94 102.64 115.64 209.04 336.09
82 Spring Creek    Sections 15_20  20.07 42.85 60.69 73.36 89.32 102.24 115.89 208.73 337.55
83 Spring Creek    Sections 15_20  20.04 44.84 63.92 77.24 94.24 108.31 122.71 217.78 348.57
84 Spring Creek    Sections 15_20  20.02 45.34 64.07 77.71 95.09 109.38 123.87 221.13 352.95
85 Spring Creek    Sections 15_20  15.39 45.46 63.8 77.66 95.23 108.76 123.34 221.68 353.88
86 Spring Creek    Sections 15_20  15.37 47.28 66.65 80.78 99.57 113.99 128.69 229.54 367.46
87 Spring Creek    Sections 15_20  15.34 47.86 67.61 81.98 101.4 116.1 131.21 233.5 373.37
88 Spring Creek    Sections 15_20  15.31 49.38 70.35 86.26 106.81 122.7 139.4 246.2 394.76
89 Spring Creek    Section 23      23.68 14.24 22.02 28.41 36.91 43.46 49.69 71.84 139.59
90 Spring Creek    Section 23      23.53 5.05 7.52 12.39 19.01 21.54 24.13 73.83 147.25
91 Spring Creek    Section 23      23.41 5.59 7.88 13 19.79 22.62 25.38 77.61 152.73



River Reach Cross-Section # 2 Year 5 Year 10 Year 25 Year 50 Year 100 year 350 year Regional
1 7.040 EtobicokeCreek  Reach1a         23.761 7.52 10.71 12.87 15.62 17.57 19.43 28.02 58.19
2 7.050 EtobicokeCreek  Reach1a         23.753 9.11 12.85 15.48 18.78 21.18 23.55 33.2 68.87
3 7.060 EtobicokeCreek  Reach1a         23.742 11 15.44 18.53 22.46 25.38 28.24 38.68 76.21
4 8.030 EtobicokeCreek  Reach1b         23.823 4.07 6.71 9.08 12.54 15.45 18.01 27.74 52.52
5 8.050 EtobicokeCreek  Reach1b         23.808 7.21 10.61 13.15 17.22 20.64 24.22 36.45 64.56
6 9.080 EtobicokeCreek  Reach2b         21.72 3.02 4.22 5.07 6.23 7.07 7.92 24.33 32.35
7 9.090 EtobicokeCreek  Reach2b         21.57 3.32 4.84 5.9 7.29 8.32 9.37 24.31 36.09
8 9.100 EtobicokeCreek  Reach2b         21.31 5.55 7.73 9.25 11.18 12.64 14.13 29.52 41.91
9 9.140 EtobicokeCreek  Reach2c         21.844 12.41 16.61 19.57 23.38 26.22 29.09 38.39 42.87

10 9.160 EtobicokeCreek  Reach2c         21.825 13.46 18.11 21.38 25.74 29.05 32.26 42.77 47.64
11 9.170 EtobicokeCreek  Reach2c         21.806 14.5 19.42 22.79 27.5 31.12 34.71 46.36 52.7
12 4.050 EtobicokeCreek  Reach2e         29.7 5.31 6.96 8.07 9.46 10.5 11.53 14.95 15.43
13 4.060 EtobicokeCreek  Reach2e         29.62 7.08 9.42 11.06 13.06 14.44 15.8 20.55 21.18
14 4.020 EtobicokeCreek  Reach2d         29.87 4.92 6.48 7.54 8.86 9.85 10.84 14.1 14.87
15 4.030 EtobicokeCreek  Reach2d         29.86 14.4 18.95 22.07 26.07 29.08 32.14 42.13 43.78
16 4.040 EtobicokeCreek  Reach2d         29.836 12.83 17.18 20.2 24.11 27.08 30.08 40.16 44.42
17 6.070 EtobicokeCreek  Reach3a         19.997 2.92 4.08 4.9 5.96 6.78 7.61 10.47 17.52
18 6.020 EtobicokeCreek  Reach3b         19.58 2.34 3.11 4.45 5.92 7.06 7.98 13.13 27.29
19 6.030 EtobicokeCreek  Reach3b         19.51 2.75 3.7 4.63 6.22 7.38 8.44 13.93 29.18
20 6.050 EtobicokeCreek  Reach3b         19.4 8.12 10.25 12.7 16.64 19.54 22.35 41.78 73.5
21 6.060 EtobicokeCreek  Reach3b         19.28 12.16 15.27 17.67 21.07 24.09 27.54 50.92 85.5
22 7.070 EtobicokeCreek  Reach1a1        23.731 19.66 28.03 34.04 41.96 48.09 54.39 79.77 139.59
23 9.010 EtobicokeCreek  Reach2a         23.13 4.91 6.62 7.79 9.28 10.4 11.52 15.29 17.89
24 9.020 EtobicokeCreek  Reach2a         22.96 5.89 8 9.38 11.19 12.56 13.94 18.57 21.34
25 9.040 EtobicokeCreek  Reach2a         22.76 8.25 11.39 13.49 16.17 18.2 20.26 26.93 32.16
26 9.180 EtobicokeCreek  Reach2b1        21.15 22.24 30.27 35.9 43.48 49.4 54.98 81.42 102.83
27 4.070 EtobicokeCreek  Reach2e1        29.28 19.64 26.29 31.2 37.28 41.34 45.65 61.4 67.1
28 4.080 EtobicokeCreek  Reach2e1        29.25 22.89 30.8 36.6 43.16 47.06 50.94 65.23 81.23
29 6.110 EtobicokeCreek  Reach3a1        19.18 23.52 30.76 35.74 42.52 48.17 53.89 86.19 130.2
30 6.120 EtobicokeCreek  Reach3a1        19.11 28.593 37.112 42.934 50.343 56.198 62.41 95.627 146.27

Table A.2
Hec-RAS model Flow Node Table - Phase 2 Reaches
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Appendix B: 

Phase 1 HEC-RAS Model  

Cross-Section Adjustments 
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Figure B.1: Hec-RAS Model Cross Section Adjustments



X-Section Adjustment Rationale

Map Sheet 1
- add 1.025 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- add 1.035 - reduce spacing, and used to set limit of expansion d/s of road crossing
- add 1.107 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- add 1.125 - reduce spacing and/or reduce change in WSEL between existing X-Sections

Map Sheet 2
- add 1.134 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- add 1.136 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- add 1.145 - reduce spacing, and used to set limit of expansion d/s of road crossing
- move 1.18 - used to set limit of contraction u/s of road crossing
- add 1.1195 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- add 3.025 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- add 8.025 (Little Et.Cr.) - reduce spacing and/or reduce change in WSEL between existing X-Sections

Map Sheet 4
- add 8.245 - used to set limit of expansion d/s of road crossing
- add 8.285 - used to set limit of contraction u/s of road crossing
- re-orient 8.29 - to set X-Sect perpendicular to flow
- add 8.315 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- add 8.319 - used to set limit of expansion d/s of road crossing
- add 16.035 - used to set limit of expansion d/s of road crossing

Map Sheet 5
- add 16.075 - used to set limit of expansion d/s of road crossing
- re-orient 16.11 - re-orient to avoid intersecting new upstream X-Section 16.115
- add 16.115 - used to set limit of expansion d/s of road crossing
- move 16.15 - used to set limit of contraction u/s of road crossing
- add 16.165 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- move 16.17 - better spacing between adjacent X-Sections
- move 16.18 - used to set limit of expansion d/s of road crossing
- re-orient 16.20 - better define u/s side of road crossing
- add 16.215 - reduce spacing and/or reduce change in WSEL between existing X-Sections

Map Sheet 6
- add 16.235 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- add 16.295 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- add 16.305 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- add 16.355 - used to set limit of expansion d/s of sewer outlet (limit of model/mapping)
- re-orient 16.36 - to set X-Sect perpendicular to flow



X-Section Adjustment Rationale

Map Sheet 7
- add 3.055 - used to set limit of contraction u/s of road crossing
- add 3.065 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- add 3.075 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- add 3.095 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- re-orient 3.11 - used to set limit of expansion d/s of road crossing
- add 3.1325 - added for additional detail in Etobicoke Creek SPA area
- move 3.135 - used to set limit of contraction u/s of road crossing
- add 6.025 (Ren.Crk.) - reduce spacing and/or reduce change in WSEL between existing X-Sections
- add 6.035 (Ren.Crk.) - reduce spacing and/or reduce change in WSEL between existing X-Sections

Map Sheet 8
- add 6.045 - used to set limit of expansion d/s of road crossing
- add 6.065 - used to set limit of contraction u/s of road crossing
- add 6.075 - reduce spacing and/or reduce change in WSEL between existing X-Sections

Map Sheet 9
- move 13.035 - used to set limit of expansion d/s of road crossing
- add 13.075 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- add 13.085 - used to set limit of expansion d/s of road crossing

Map Sheet 10
- add 14.0325 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- add 14.035 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- add 14.085 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- add 14.095 - reduce spacing and/or reduce change in WSEL between existing X-Sections

Map Sheet 11
- add 15.025 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- add 15.065 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- add 15.075 - used to set limit of expansion d/s of road crossing
- add 15.125 - reduce spacing and/or reduce change in WSEL between existing X-Sections

Map Sheet 12
- add 15.145 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- add 15.205 - used to set limit of contraction u/s of road crossing
- add 15.215 - reduce spacing, and used to set limit of expansion d/s of road crossing
- add 15.225 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- re-orient 15.318 - used to set limit of contraction u/s of road crossing



X-Section Adjustment Rationale

Map Sheet 13
- add 15.335 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- add 15.345 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- move 15.35 - used to set limit of expansion d/s of runway crossing
- move 15.38 - used to set limit of contraction u/s of runway crossing
- re-orient 15.39 (end) - to extend X-Section without intersecting adjacent X-Section
- re-orient 15.40 (end) - to extend X-Section without intersecting adjacent X-Section
- move 15.41 - used to set limit of expansion d/s of road crossing
- move 20.02 - used to set limit of contraction u/s of road crossing

Map Sheet 14
- add 20.095 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- extend 20.13 - to prevent vertical X-Section extension in model
- re-orient 20.14 - to prevent vertical X-Section extension in model
- add 20.165 - reduce spacing and/or reduce change in WSEL between existing X-Sections

Map Sheet 15
- move 20.18 - used to set limit of expansion d/s of road crossing
- extend 20.19 - to better line up stationing in model Bridge Editor
- re-orient/extend 20.20 - to define spill to west u/s of Hwy 407
- re-orient/extend 20.21 - to define spill to west u/s of Hwy 407

Map Sheet 17
- add 23.415 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- move 23.42 - used to set limit of expansion d/s of road crossing
- re-orient 23.435 - to better orient X-Section on u/s side of curving road
- move 23.44 - used to set limit of contraction u/s of road crossing
- move 23.45 - used to set limit of expansion d/s of road crossing
- move 23.49 - used to set limit of contraction u/s of road crossing
- add 23.505 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- move 23.51 - used to set limit of expansion d/s of road crossing

Map Sheet 18
- move 23.54 - used to set limit of contraction u/s of road crossing
- move 23.59 - used to set limit of contraction u/s of road crossing
- move 23.61 - used to set limit of expansion d/s of road crossing
- move 23.64 - used to set limit of contraction u/s of road crossing

Map Sheet 19
- add 19.05 - used to set limit of contraction u/s of road crossing
- add 15.272 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- add 15.275 - reduce spacing and/or reduce change in WSEL between existing X-Sections



X-Section Adjustment Rationale

Map Sheet 20
- add 15.285 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- add 15.295 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- add 15.31 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- move 25.04 - used to set limit of contraction u/s of road crossing
- remove 25.05 - redundant with revised location of 25.04
- move 25.09 - used to set limit of contraction u/s of road crossing
- add 25.105 - reduce spacing and/or reduce change in WSEL between existing X-Sections

Map Sheet 21
- move 25.12 - used to set limit of expansion d/s of road crossing
- move 25.16 - used to set limit of expansion d/s of road crossing
- extend 25.18 - to capture lower east side of road/weir in Bridge Editor
- move 25.21 - used to set limit of expansion d/s of road crossing
- move 25.23 - to define u/s face of Hwy 401 ramp crossing
- add 25.234 - to define d/s face of Hwy 401 (main) crossing
- add 25.255 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- add 25.265 - reduce spacing and/or reduce change in WSEL between existing X-Sections

Map Sheet 22
- add 25.275 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- move 26.01 - used to set limit of expansion d/s of road crossing
- move 26.04 - used to set limit of contraction u/s of road crossing
- move 26.05 - used to set limit of expansion d/s of road crossing

Map Sheet 23
- move 26.16 - used to set limit of expansion d/s of road crossing
- move 26.19 - used to set limit of contraction u/s of road crossing
- re-orient 26.21 - better alignment perpendicular to flow per discussions with TRCA
- re-orient 26.22 - better alignment perpendicular to flow per discussions with TRCA
- re-orient 26.23 - better alignment perpendicular to flow per discussions with TRCA
- re-orient 26.24 - better alignment perpendicular to flow per discussions with TRCA. Channel & berm height per topo. survey
- re-orient 26.25 - better alignment perpendicular to flow per discussions with TRCA. Channel & berm height per topo. survey
- re-orient 26.26 - better alignment perpendicular to flow per discussions with TRCA. Channel & berm height per topo. survey
- re-orient 26.27 - better alignment perpendicular to flow per discussions with TRCA. Berm height per topo. survey
 - adjust 26.275 - adjusted berm height per topo. survey
 - adjust 26.28 - adjusted berm height per topo. survey
 - adjust 26.29 - adjusted berm height per topo. survey
- move 26.32 - used to set limit of contraction u/s of road crossing

Map Sheet 25
- move 26.83 - used to set limit of expansion d/s of road crossing
- move 26.86 - used to set limit of contraction u/s of road crossing
- move 26.92 - used to set limit of expansion d/s of road crossing
- move 27.02 - used to set limit of expansion d/s of road crossing
- extend 27.03 - to better align structure opening in Bridge Editor
- trim 27.04 - to better align structure opening in Bridge Editor



X-Section Adjustment Rationale

Map Sheet 26
- move 27.10 - used to set limit of expansion d/s of road crossing
- move 27.13 - used to set limit of contraction u/s of road crossing

Map Sheet 27
- move 27.17 - used to set limit of expansion d/s of road crossing
- re-orient 27.20 - used to set limit of contraction u/s of road crossing
- move 27.24 - used to set limit of expansion d/s of road crossing

Map Sheet 28
- add 28.075 - reduce spacing and/or reduce change in WSEL between existing X-Sections
- add 28.079 - used to set limit of expansion d/s of structure crossing (limit of model/mapping)
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Appendix C: 

Phase 1 HEC-RAS Model  

Bridge/Culvert Structures  

Review and Adjustments 
 

 



Structure Ref = EC1-2R
Road Name = LAKESHORE ROAD E
map sheet = 1
Reach = Etobicoke Creek, Section 1, XS 1.055

L R Avg.
estimated d/s encroachment = 140 60 100 m
therefore, assuming 2:1 expansion ratio, exp. Length = 200 m
model revision: set model to apply increased expansion coefficient from new X-Sect 1.035 further d/s

estimated u/s encroachment = 150 80 115 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 115 m
model revision: existing u/s X-Sect 1.07 is only 60m upstream, but can't move further due to another structure (CNR)

therefore set model to apply increased contraction coefficient to X-Sect 1.07

Bridge modelling: for low flow: highest energy answer & peir coeff.'s set for triangle-nose shape
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width

Structure Ref = EC1-3RR
Road Name = CNR
map sheet = 1
Reach = Etobicoke Creek, Section 1, XS 1.085

L R Avg.
estimated d/s encroachment = 150 10 80 m
therefore, assuming 2:1 expansion ratio, exp. Length = 160 m
model revision:

estimated u/s encroachment = 70 140 105 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 105 m
model revision: assume existing u/s X-Sect 1.10 location is appropriate, and set model to apply increased contraction coefficient to here.

Bridge modelling: for low flow: highest energy answer & peir coeff.'s set for square-nose shape
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width

set model to apply increased expansion coefficient from existing X-Sect 1.07



Structure Ref = EC2-1R
Road Name = QEW HIGHWAY
Reach = Etobicoke Creek, Section 1, XS 1.165
map sheet = 2

L R Avg.
estimated d/s encroachment = 70 70 70 m
therefore, assuming 2:1 expansion ratio, exp. Length = 140 m
model revision:

estimated u/s encroachment = 60 160 110 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 110 m
model revision: move X-Sect 1.18 further u/s, and set model to apply increased contraction coefficients to here

Bridge modelling: for low flow: highest energy answer & peir coeff.'s set for square-nose shape
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width
- concrete arch in middle span of bridge cannot be modelled with standard HEC-RAS methods.  TRCA staff in agreement.

Structure Ref = EC2-3R
Road Name = QUEENSWAY E.
Reach = Etobicoke Creek, Section 1, XS 1.215
map sheet = 2

L R Avg.
estimated d/s encroachment = 40 10 25 m
therefore, assuming 2:1 expansion ratio, exp. Length = 50 m
model revision: assume existing d/s X-Sect 1.20 location is appropriate, and set model to apply increased expansion coefficients from here

estimated u/s encroachment = 10 30 20 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 20 m
model revision: assume existing u/s X-Sect 1.23 location is appropriate, and set model to apply increased contraction coefficient to here.

Bridge modelling: for low flow: highest energy answer & peir coeff.'s set for square-nose shape
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width

set model to apply increased expansion coefficient from new X-Sect 1.145 further d/s



Structure Ref = EC7-1RR
Road Name = CPR
Reach = Etobicoke Creek, Section 3, XS 3.045
map sheet = 7

L R Avg.
estimated d/s encroachment = 40 10 25 m
therefore, assuming 2:1 expansion ratio, exp. Length = 50 m
model revision: assume existing d/s X-Sect 3.03 location is appropriate and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 20 10 15 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 15 m
model revision: add new x-sect 3.055 closer to u/s side of bridge, and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer & peir coeff.'s set for square-nose shape
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width
- adjusted all overbank Manning's "n" values to 0.080 for consistency with TRCA standards

Structure Ref = EC7-2R
Road Name = DUNDAS STREET EAST
Reach = Etobicoke Creek, Section 3, XS 3.125
map sheet = 7

L R Avg.
estimated d/s encroachment = 50 60 55 m
therefore, assuming 2:1 expansion ratio, exp. Length = 110 m
model revision: re-oriented d/s X-Sect 3.11 further d/s and and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 0 150 75 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 75 m
model revision: add new x-sect 3.135 closer to u/s side of bridge, and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer & peir coeff.'s set for triangle-nose shape
for high flow: pressure and/or weir flow
- applied traditional model approach instead of multiple opening approach.

Other revisions: - set ineffective flow stns. = structure opening width
- confirmed with TRCA that non-standard Manning's "n" values appropriate for spill & weir flow on west side of Dundas St.



Structure Ref = EC 4-1R
Road Name = BLOOR STREET
Reach = Little Etobicoke, Section 8_16, XS 8.265
map sheet = 4

L R Avg.
estimated d/s encroachment = 50 10 30 m
therefore, assuming 2:1 expansion ratio, exp. Length = 60 m
model revision:

estimated u/s encroachment = 110 50 80 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 80 m
model revision:

Bridge modelling: for low flow: highest energy answer - standard step (no peirs)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width

Structure Ref = EC 4-2R
Road Name = BURNAMTHORPE ROAD EAST
Reach = Little Etobicoke, Section 8_16, XS 8.335
map sheet = 4

L R Avg.
estimated d/s encroachment = 60 10 35 m
therefore, assuming 2:1 expansion ratio, exp. Length = 70 m
model revision:

estimated u/s encroachment = 60 10 35 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 35 m
model revision: assume existing u/s X-Sect 16.02 location is appropriate, and set model to apply increased contraction coefficient to here.

Bridge modelling: for low flow: highest energy answer - standard step (no peirs)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width

set model to apply increased expansion coefficient from new X-Sect 8.245 further d/s

set model to apply increased contraction coefficient to new X-Sect 8.285 further u/s

set model to apply increased expansion coefficient from new X-Sect 8.319 further d/s



Structure Ref = EC 4-3R
Road Name = RATHBURN ROAD EAST
Reach = Little Etobicoke, Section 8_16, XS 16.055
map sheet = 4

L R Avg.
estimated d/s encroachment = 40 20 30 m
therefore, assuming 2:1 expansion ratio, exp. Length = 60 m
model revision:

estimated u/s encroachment = 80 40 60 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 60 m
model revision: assume existing u/s X-Sect 16.07 location is appropriate, and set model to apply increased contraction coefficient to here.

Bridge modelling: for low flow: highest energy answer - standard step (no peirs - culvert)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width

Structure Ref = EC 5-1R
Road Name = WILLOWBANK TRAIL
Reach = Little Etobicoke, Section 8_16, XS 16.095
map sheet = 5

L R Avg.
estimated d/s encroachment = 50 40 45 m
therefore, assuming 2:1 expansion ratio, exp. Length = 90 m
model revision:

estimated u/s encroachment = 40 40 40 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 40 m
model revision: assume existing u/s X-Sect 16.11 location is appropriate, but re-orient to avoid intersecting u/s X-section 16.115

Bridge modelling: for low flow: highest energy answer - standard step (no peirs - culvert)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width

set model to apply increased expansion coefficient from new X-Sect 16.035 further d/s

set model to apply increased expansion coefficient from new X-Sect 16.075 further d/s

also, set model to apply increased contraction coefficient to here



Structure Ref = EC 5-2R
Road Name = EASTGATE PKWY
Reach = Little Etobicoke, Section 8_16, XS 16.135
map sheet = 5

L R Avg.
estimated d/s encroachment = 110 10 60 m
therefore, assuming 2:1 expansion ratio, exp. Length = 120 m
model revision:

estimated u/s encroachment = 130 90 110 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 110 m
model revision: move X-Sect 16.15 further u/s and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs - culvert)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width

Structure Ref = EC 5-3R
Road Name = EGLINGTON AVE
Reach = Little Etobicoke, Section 8_16, XS 16.195
map sheet = 5

L R Avg.
estimated d/s encroachment = 50 20 35 m
therefore, assuming 2:1 expansion ratio, exp. Length = 70 m
model revision: move X-Sect 16.18 further d/s, and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 20 30 25 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 25 m
model revision: assume existing u/s X-Sect 16.21 location is appropriate, and set model to apply increased contraction coefficients to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width

set model to apply increased expansion coefficient from new X-Sect 16.115 further d/s



Structure Ref = EC 6-1R
Road Name = MATHESON BLVD EAST
Reach = Little Etobicoke, Section 8_16, XS 16.265
map sheet = 6

L R Avg.
estimated d/s encroachment = 15 15 15 m
therefore, assuming 2:1 expansion ratio, exp. Length = 30 m
model revision: assume existing d/s X-Sect 16.25 location is appropriate and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 40 10 25 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 25 m
model revision: assume existing u/s X-Sect 16.28 location is appropriate and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs - culvert)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width

Structure Ref = EC 6-2R
Road Name = KAMATO ROAD
Reach = Little Etobicoke, Section 8_16, XS 16.325
map sheet = 6

L R Avg.
estimated d/s encroachment = 10 20 15 m
therefore, assuming 2:1 expansion ratio, exp. Length = 30 m
model revision: assume existing d/s X-Sect 16.31 location is appropriate and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 10 30 20 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 20 m
model revision: assume existing u/s X-Sect 16.34 location is appropriate and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs - culvert)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width



Structure Ref = EC 8-1R
Road Name = BLOOR STREET
Reach = REN creek, Section 6, XS 6.055
map sheet = 8

L R Avg.
estimated d/s encroachment = 10 10 10 m
therefore, assuming 2:1 expansion ratio, exp. Length = 20 m
model revision: add new x-sect 6.045 closer to d/s side of structure, and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 40 50 45 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 45 m
model revision: add new x-sect 6.065 closer to u/s side of bridge, and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs - culvert)
for high flow: pressure and/or weir flow
- adjusted entrance loss coefficient to 0.4

Other revisions: - set ineffective flow stns. = structure opening width

Structure Ref = EC 8-3R
Road Name = TOLEDO ROAD
Reach = REN creek, Section 6, XS 6.105
map sheet = 8

L R Avg.
estimated d/s encroachment = 10 10 10 m
therefore, assuming 2:1 expansion ratio, exp. Length = 20 m
model revision: assume existing d/s X-Sect 6.09 location is appropriate and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 25 25 25 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 25 m
model revision: assume existing u/s X-Sect 6.12 location is appropriate and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs - culvert)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width



Structure Ref = EC 8-5R
Road Name = BURNHAMTHORPE ROAD
Reach = REN creek, Section 6, XS 6.165
map sheet = 8

L R Avg.
estimated d/s encroachment = 10 30 20 m
therefore, assuming 2:1 expansion ratio, exp. Length = 40 m
model revision: assume existing d/s X-Sect 6.15 location is appropriate and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 10 25 17.5 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 17.5 m
model revision: assume existing u/s X-Sect 6.18 location is appropriate and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width

Structure Ref = EC 8-6R
Road Name = OLD BURNHAMTHORPE ROAD
Reach = REN creek, Section 6, XS 6.205
map sheet = 8

L R Avg.
estimated d/s encroachment = 0 30 15 m
therefore, assuming 2:1 expansion ratio, exp. Length = 30 m
model revision: assume existing d/s X-Sect 6.19 location is appropriate and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 40 20 30 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 30 m
model revision: assume existing u/s X-Sect 6.22 location is appropriate and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs - culvert)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width



Structure Ref = EC9-1R
Road Name = BLOOR STREET
Reach = Etobicoke Creek, Section 13_15, XS 13.045
map sheet = 9

L R Avg.
estimated d/s encroachment = 60 20 40 m
therefore, assuming 2:1 expansion ratio, exp. Length = 80 m
model revision: move X-Sect 13.035 further d/s, and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 50 10 30 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 30 m
model revision: assume existing u/s X-Sect 13.06 location is appropriate and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer & peir coeff.'s set for triangle-nose shape
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width

Structure Ref = EC9-2R
Road Name = BURNHAMTHORPE ROAD
Reach = Etobicoke Creek, Section 13_15, XS 13.105
map sheet = 9

L R Avg.
estimated d/s encroachment = 130 220 175 m
therefore, assuming 2:1 expansion ratio, exp. Length = 350 m
model revision: add new X-Sect 13.085 further d/s, and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 30 70 50 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 50 m
model revision: assume existing u/s X-Sect 14.02 location is appropriate and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width
- confirmed with TRCA that structure has no peirs (one misplced photo in TRCA inventory shows peirs)



Structure Ref = EC10-1R
Road Name = EGLINGTON AVENUE EAST
Reach = Etobicoke Creek, Section 13_15, XS 14.115
map sheet = 10

L R Avg.
estimated d/s encroachment = 20 15 17.5 m
therefore, assuming 2:1 expansion ratio, exp. Length = 35 m
model revision: assume existing d/s X-Sect 14.10 location is appropriate and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 25 25 25 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 25 m
model revision: assume existing u/s X-Sect 14.13 location is appropriate and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer & peir coeff.'s set for circular-nose shape
for high flow: pressure and/or weir flow
- model includes sloping abutments.  Assume appropriate based on photos illustrating concrete sideslopes

Other revisions: - set ineffective flow stns. = structure opening width
- Manning's "n" values set to 0.013 through the sides of the bridge (concrete), and 0.035 through the centre (main channel)

Structure Ref = EC11-1R
Road Name = MATHESON BLVE EAST
Reach = Etobicoke Creek, Section 13_15, XS 15.045
map sheet = 11

L R Avg.
estimated d/s encroachment = 10 20 15 m
therefore, assuming 2:1 expansion ratio, exp. Length = 30 m
model revision: assume existing d/s X-Sect 15.03 location is appropriate and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 10 20 15 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 15 m
model revision: assume existing u/s X-Sect 15.06 location is appropriate and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer & peir coeff.'s set for square-nose shape
for high flow: pressure and/or weir flow
- L & R bank stations adjusted to better reflect channel location

Other revisions: - set ineffective flow stns. = structure opening width



Structure Ref = EC11-2R
Road Name = HWY 401
Reach = Etobicoke Creek, Section 13_15, XS 15.095
map sheet = 11

L R Avg.
estimated d/s encroachment = 0 110 55 m
therefore, assuming 2:1 expansion ratio, exp. Length = 110 m
model revision: add new X-Sect 15.075 further d/s, and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 20 60 40 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 40 m
model revision: assume existing u/s X-Sect 15.11 location is appropriate and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer & peir coeff.'s set for circular-nose shape
for high flow: pressure and/or weir flow
- L & R bank stations adjusted to better reflect channel location

Other revisions: - set ineffective flow stns. = structure opening width

Structure Ref = EC12-1R
Road Name = BRITANNIA ROAD
Reach = Etobicoke Creek, Section 13_15, XS 15.185
map sheet = 12

L R Avg.
estimated d/s encroachment = 180 0 90 m
therefore, assuming 2:1 expansion ratio, exp. Length = 180 m
model revision: set model to apply increased expansion coefficient from second d/s X-Sect 15.16

estimated u/s encroachment = 20 60 40 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 40 m
model revision: add new u/s X-Sect 15.205, and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer & peir coeff.'s set for circular-nose shape
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width



Structure Ref = EC 12-2R
Road Name = COURTNEY PARK DRIVE
Reach = Spring Creek, Section 15_20, XS 15.315
map sheet = 12

L R Avg.
estimated d/s encroachment = 40 200 120 m
therefore, assuming 2:1 expansion ratio, exp. Length = 240 m
model revision: set model to apply increased expansion coefficient from second d/s X-Sect 15.16

estimated u/s encroachment = 10 50 30 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 30 m
model revision: re-orient u/s X-Sect 15.318, and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs - culvert)
for high flow: pressure and/or weir flow

NOTE: - structure modelled as a bridge with 19 peirs, but actually consists of 20 side-by-side culverts
- discussed with TRCA - further model revisions recommended when design drawings are provided by federal Airport staff

Other revisions: - set ineffective flow stns. = structure opening width

Structure Ref = EC 13-1R
Road Name = PEARSON INTERNATIONAL AIRPORT
Reach = Spring Creek, Section 15_20, XS 15.365
map sheet = 13

L R Avg.
estimated d/s encroachment = 20 70 45 m
therefore, assuming 2:1 expansion ratio, exp. Length = 90 m
model revision: move X-Sect 15.35 further d/s and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 160 50 105 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 105 m
model revision: move and re-orient u/s X-Sect 15.38, and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs - culvert)
for high flow: pressure and/or weir flow

NOTE: -  culvert structure includes baffles in one of the three barrels.
- discussed with TRCA - further model revisions recommended when design drawings are provided by federal Airport staff

Other revisions: - set ineffective flow stns. = structure opening width



Structure Ref = EC 13-2R
Road Name = DERRY ROAD
Reach = Spring Creek, Section 15_20, XS 15.425
map sheet = 13

L R Avg.
estimated d/s encroachment = 40 40 40 m
therefore, assuming 2:1 expansion ratio, exp. Length = 80 m
model revision: move X-Sect 15.41 further d/s and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 150 20 85 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 85 m
model revision: move X-Sect 20.02 further u/s, and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width
- L & R bank stations adjusted to better reflect channel location

Structure Ref = EC 14-1R
Road Name = DREW ROAD
Reach = Spring Creek, Section 15_20, XS 20.065
map sheet = 14

L R Avg.
estimated d/s encroachment = 20 70 45 m
therefore, assuming 2:1 expansion ratio, exp. Length = 90 m
model revision: assume existing d/s X-Sect 20.05 location is appropriate and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 60 40 50 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 50 m
model revision: assume existing u/s X-Sect 20.08 location is appropriate and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs - culvert)
for high flow: pressure and/or weir flow
- adjusted entrance loss coefficient to 0.4

Other revisions: - set ineffective flow stns. = structure opening width



Structure Ref = EC 14-2R
Road Name = BRAMALEA ROAD
Reach = Spring Creek, Section 15_20, XS 20.115
map sheet = 14

L R Avg.
estimated d/s encroachment = 25 15 20 m
therefore, assuming 2:1 expansion ratio, exp. Length = 40 m
model revision: assume existing d/s X-Sect 20.10 location is appropriate and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 60 20 40 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 40 m
model revision: assume existing u/s X-Sect 20.13 location is appropriate and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width

Structure Ref = EC 15-1R
Road Name = HWY 407
Reach = Spring Creek, Section 15_20, XS 20.195
map sheet = 15

L R Avg.
estimated d/s encroachment = 60 0 30 m
therefore, assuming 2:1 expansion ratio, exp. Length = 60 m
model revision: move d/s X-Sect 20.18 further d/s, and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 0 70 35 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 35 m
model revision: assume existing u/s X-Sect 20.21 location is appropriate and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs)
for high flow: pressure and/or weir flow
- confirmed with TRCA that structure has no peirs (misplced photo in TRCA inventory showing peirs believed to be structure EC21-2)
- re-oriented X-Sect at u/s face and weir profile to reflect potential spill to west on u/s side

Other revisions: - set ineffective flow stns. = structure opening width



Structure Ref = EC 17-13R
Road Name = CENTRAL PARK DRIVE
Reach = Spring Creek, Section 23, XS 23.434
map sheet = 17

L R Avg.
estimated d/s encroachment = 15 25 20 m
therefore, assuming 2:1 expansion ratio, exp. Length = 40 m
model revision: move X-Sect 23.42 further d/s, and apply increased expansion coefficient from here

estimated u/s encroachment = 40 40 40 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 40 m
model revision: move X-Sect 23.44 futher u/s, and set model to apply increased contraction coefficient to here

- re-orient X-Sect at u/s face of structure

Bridge modelling: for low flow: highest energy answer - standard step (no peirs - culvert)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width
- reduced height of area used to simulate pedestrian walkway from 1.5m above invert to approx. 0.5m

NOTE: - HEC-RAS model indicates that flood level exceeds X-section extents at/near structre, indicating potential spill to the east.
- discussed with TRCA and it is recommended that this area be included in the 2-D model for Spring Creek.

Structure Ref = EC 17-14R
Road Name = HILLDALE CRESCENT
Reach = Spring Creek, Section 23, XS 23.475
map sheet = 17

L R Avg.
estimated d/s encroachment = 40 70 55 m
therefore, assuming 2:1 expansion ratio, exp. Length = 110 m
model revision: move second d/s X-Sect 23.45 slightly u/s and apply increased expansion coefficient from here

estimated u/s encroachment = 20 60 40 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 40 m
model revision: move X-Sect 23.49 futher u/s, and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs - culvert)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width

NOTE: - HEC-RAS model indicates that flood level exceeds X-section extents at/near structre, indicating potential spill to the east.
- discussed with TRCA and it is recommended that this area be included in the 2-D model for Spring Creek.



Structure Ref = EC 17-19R
Road Name = WILLIAMS PARKWAY
Reach = Spring Creek, Section 23, XS 23.525
map sheet = 17

L R Avg.
estimated d/s encroachment = 50 20 35 m
therefore, assuming 2:1 expansion ratio, exp. Length = 70 m
model revision: move X-Sect 23.51 further d/s and apply increased expansion coefficient from here

estimated u/s encroachment = 60 20 40 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 40 m
model revision: move X-Sect 23.54 futher u/s, and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs - culvert)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width
- adjusted channel invert to match culvert invert

Structure Ref = EC 18-1R
Road Name = MAITLAND STREET
Reach = Spring Creek, Section 23, XS 23.575
map sheet = 18

L R Avg.
estimated d/s encroachment = 90 10 50 m
therefore, assuming 2:1 expansion ratio, exp. Length = 100 m
model revision: apply increased expansion coefficient from second d/s X-Sect 23.55

estimated u/s encroachment = 80 50 65 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 65 m
model revision: move X-Sect 23.59 futher u/s, and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs - culvert)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width



Structure Ref = EC 18-2R
Road Name = NORTH PARK DRIVE
Reach = Spring Creek, Section 23, XS 23.625
map sheet = 18

L R Avg.
estimated d/s encroachment = 50 10 30 m
therefore, assuming 2:1 expansion ratio, exp. Length = 60 m
model revision: move X-Sect 23.61 further d/s and apply increased expansion coefficient from here

estimated u/s encroachment = 60 20 40 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 40 m
model revision: move X-Sect 23.64 futher u/s, and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs - culvert)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width



Structure Ref = EC19-1R
Road Name = COURTNEYPARK DRIVE EXTENSION
Reach = Etobicoke Creek, Section 15a, XS 15.235
map sheet = 19

L R Avg.
estimated d/s encroachment = 70 0 35 m
therefore, assuming 2:1 expansion ratio, exp. Length = 70 m
model revision: assume existing d/s X-Sect 15.23 location is appropriate and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 10 30 20 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 20 m
model revision: assume existing u/s X-Sect 15.237 location is appropriate and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer & peir coeff.'s set for square-nose shape
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width
- adjusted channel Manning's "n" value to 0.035 for consistency with TRCA standards
- for consistency with other structures, model revised to remove sloping abutment method for L side



Structure Ref = EC19-2R
Road Name = DIXIE ROAD
Reach = Etobicoke Creek, Section 19, XS 19.035
map sheet = 19

L R Avg.
estimated d/s encroachment = 15 0 7.5 m
therefore, assuming 2:1 expansion ratio, exp. Length = 15 m
model revision: assume existing d/s X-Sect 19.02 location is appropriate and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 40 20 30 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 30 m
model revision: add new X-Sect 19.05 u/s, and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width



Structure Ref = EC20-1R
Road Name = DERRY ROAD
Reach = Etobicoke Creek, Section 15_25_26, XS 25.025
map sheet = 20

L R Avg.
estimated d/s encroachment = 20 0 10 m
therefore, assuming 2:1 expansion ratio, exp. Length = 20 m
model revision: assume existing d/s X-Sect 25.01 location is appropriate and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 180 40 110 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 110 m
model revision: move X-Sect 25.04 further u/s, and set model to apply increased contraction coefficient to here

remove X-Sect 25.05 (redundant with re-located X-Sect 25.04)

Bridge modelling: for low flow: highest energy answer - standard step (no peirs)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width

Structure Ref = EC20-2R
Road Name = DIXIE ROAD
Reach = Etobicoke Creek, Section 15_25_26, XS 25.075
map sheet = 20

L R Avg.
estimated d/s encroachment = 220 50 135 m
therefore, assuming 2:1 expansion ratio, exp. Length = 270 m
model revision: assume existing d/s X-Sect 25.06 location is appropriate and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 140 90 115 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 115 m
model revision: move X-Sect 25.09 further u/s, and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width



Structure Ref = EC21-1R
Road Name = TOMKEN ROAD
Reach = Etobicoke Creek, Section 15_25_26, XS 25.135
map sheet = 21

L R Avg.
estimated d/s encroachment = 20 90 55 m
therefore, assuming 2:1 expansion ratio, exp. Length = 110 m
model revision: move d/s X-Sect 25.12 further d/s, and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 0 150 75 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 75 m
model revision: assume existing u/s X-Sect 25.15 location is appropriate and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer & peir coeff.'s set for circular-nose shape
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width

Structure Ref = EC21-2R
Road Name = HWY 407
Reach = Etobicoke Creek, Section 15_25_26, XS 25.175
map sheet = 21

L R Avg.
estimated d/s encroachment = 80 80 80 m
therefore, assuming 2:1 expansion ratio, exp. Length = 160 m
model revision: move d/s X-Sect 25.16 further d/s, and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 90 50 70 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 70 m
model revision: assume existing u/s X-Sect 25.19 location is appropriate and set model to apply increased contraction coefficient to here

also, extend X-Sect 25.18 so that lower east side of wier/road is captured in Bridge Editor

Bridge modelling: for low flow: highest energy answer & peir coeff.'s set for circular-nose shape
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width
- adjusted Mannings "n" for channel to 0.035
- confirmed with TRCA that structure includes peirs (misplced photo in TRCA inventory showing no peirs believed to be structure EC15-1R)



Structure Ref = EC21-4R
Road Name = HWY 410 ramp
Reach = Etobicoke Creek, Section 15_25_26, XS 25.225
map sheet = 21

L R Avg.
estimated d/s encroachment = 50 30 40 m
therefore, assuming 2:1 expansion ratio, exp. Length = 80 m
model revision: move d/s X-Sect 25.21 further d/s, and set model to apply increased expansion coefficient from here

estimated u/s encroachment = n/a - Hwy 401 (main structure) immediately u/s
model revision: split existing X-Sect 25.23 into two: 25.23 on u/s face of Hwy 401 ramp, and 25.234 on d/s face of Hwy 401 (main)

Bridge modelling: for low flow: highest energy answer & peir coeff.'s set for circular-nose shape
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width

Structure Ref = EC21-3R
Road Name = HWY 410 (Main)
Reach = Etobicoke Creek, Section 15_25_26, XS 25.235
map sheet = 21

estimated d/s encroachment = n/a - Hwy 401 ramp immediately d/s
model revision: split existing X-Sect 25.23 into two: 25.23 on u/s face of Hwy 401 ramp, and 25.234 on d/s face of Hwy 401 (main)

L R Avg.
estimated u/s encroachment = 0 40 20 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 20 m
model revision: assume existing u/s X-Sect 25.25 location is appropriate and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer & peir coeff.'s set for circular-nose shape
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width



Structure Ref = EC22-1R
Road Name = KENNEDY ROAD
Reach = Etobicoke Creek, Section 15_25_26, XS 25.304
map sheet = 22

L R Avg.
estimated d/s encroachment = 20 0 10 m
therefore, assuming 2:1 expansion ratio, exp. Length = 20 m
model revision: assume existing d/s X-Sect 25.29 location is appropriate and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 60 10 35 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 35 m
model revision: assume existing u/s X-Sect 25.31 location is appropriate and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width
- adjusted bank stations on u/s side
- removed sloping abutments - photos in TRCA inventory show vertical gabion wall
- revised X-Section to remove irregular plateau on R side that is not reflected in the contours on the basemap

Structure Ref = EC22-2R
Road Name = STEELES AVE EAST
Reach = Etobicoke Creek, Section 15_25_26, XS 26.025
map sheet = 22

L R Avg.
estimated d/s encroachment = 120 0 60 m
therefore, assuming 2:1 expansion ratio, exp. Length = 120 m
model revision: move d/s X-Sect 26.01 further d/s, and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 50 50 50 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 50 m
model revision: move X-Sect 26.04 further u/s, and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width



Structure Ref = EC22-3R
Road Name = BARTLEY BULL
Reach = Etobicoke Creek, Section 15_25_26, XS 26.065
map sheet = 22

L R Avg.
estimated d/s encroachment = 30 50 40 m
therefore, assuming 2:1 expansion ratio, exp. Length = 80 m
model revision: move d/s X-Sect 26.05 further d/s, and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 30 10 20 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 20 m
model revision: assume existing u/s X-Sect 26.08 location is appropriate and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer & peir coeff.'s set for circular-nose shape
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width

Structure Ref = EC23-1R
Road Name = MAIN STREET
Reach = Etobicoke Creek, Section 15_25_26, XS 26.155
map sheet = 23

L R Avg.
estimated d/s encroachment = 10 60 35 m
therefore, assuming 2:1 expansion ratio, exp. Length = 70 m
model revision: assume existing d/s X-Sect 26.11 location is appropriate and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 0 80 40 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 40 m
model revision: assume existing u/s X-Sect 26.14 location is appropriate and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width
- ajusted Mannings "n" values on L. overbank side of X-Sects 26.12 to 26.16 to 0.080 to be consistent with TRCA standards



Structure Ref = EC23-2R
Road Name = ELGIN DRIVE
Reach = Etobicoke Creek, Section 15_25_26, XS 26.175
map sheet = 23

L R Avg.
estimated d/s encroachment = 30 30 30 m
therefore, assuming 2:1 expansion ratio, exp. Length = 60 m
model revision: move d/s X-Sect 26.16 further d/s  and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 100 0 50 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 50 m
model revision: move u/s X-Sect 26.19 further u/s, and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width

Structure Ref = EC23-3R
Road Name = MAIN STREET
Reach = Etobicoke Creek, Section 15_25_26, XS 26.245
map sheet = 23

L R Avg.
estimated d/s encroachment = 260 20 140 m
therefore, assuming 2:1 expansion ratio, exp. Length = 280 m
model revision: set model to apply increased expansion coefficient from second d/s X-Sect 26.22

estimated u/s encroachment = 50 10 30 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 30 m
model revision: assume existing u/s X-Sect 26.26 location is appropriate and set model to apply increased contraction coefficient to here

Bridge modelling: - model uses Multiple Opening approach
for low flow: highest energy answer & peir coeff.'s set for circular-nose shape
for high flow: Energy Only (Standard Step) - per Multiple Opening Apporach

Other revisions: - set ineffective flow stns. = structure opening width
- overland flow / spill through parking lot on south side of creek modelled using Mannings "n" = 0.050



Structure Ref = EC23-4R
Road Name = CLARENCE STREET
Reach = Etobicoke Creek, Section 15_25_26, XS 26.305
map sheet = 23

L R Avg.
estimated d/s encroachment = 150 20 85 m
therefore, assuming 2:1 expansion ratio, exp. Length = 170 m
model revision: set model to apply increased expansion coefficient from second d/s X-Sect 26.28

estimated u/s encroachment = 70 50 60 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 60 m
model revision:  move u/s X-Sect 26.32 u/s, and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width



Structure Ref = EC 25-1R
Road Name = WILLIAMS PARKWAY
Reach = Etobicoke Creek, Section 26_28, XS 26.845
map sheet = 25

L R Avg.
estimated d/s encroachment = 50 80 65 m
therefore, assuming 2:1 expansion ratio, exp. Length = 130 m
model revision: move X-Sect 26.83 further d/s, and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 120 20 70 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 70 m
model revision: move X-Sect 26.86 further u/s, and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs)
for high flow: pressure and/or weir flow
- applied traditional model approach instead of multiple opening approach.

Other revisions: - set ineffective flow stns. = structure opening width
- note: Mannings "n" through bridge = 0.013 (concrete)

Structure Ref = EC 25-2R
Road Name = BOVAIRD DRIVE
Reach = Etobicoke Creek, Section 26_28, XS 26.935
map sheet = 25

- fixed spelling of "Bovaird" in model
L R Avg.

estimated d/s encroachment = 40 50 45 m
therefore, assuming 2:1 expansion ratio, exp. Length = 90 m
model revision: move X-Sect 26.92 further d/s, and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 120 0 60 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 60 m
model revision: assume existing u/s X-Sect 27.00 location is appropriate and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width
- set Mannings "n" for main channel = 0.035 



Structure Ref = EC 25-3R
Road Name = WEXFORD ROAD
Reach = Etobicoke Creek, Section 26_28, XS 27.035
map sheet = 25

L R Avg.
estimated d/s encroachment = 70 20 45 m
therefore, assuming 2:1 expansion ratio, exp. Length = 90 m
model revision: move X-Sect 27.02 further d/s, and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 60 40 50 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 50 m
model revision: assume existing u/s X-Sect 27.05 location is appropriate and set model to apply increased contraction coefficient to here

also - adjusted starting locations of X-sect 27.03 and 27.04 so that openings line up better in Bridge Editor

Bridge modelling: for low flow: highest energy answer - standard step (no peirs)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width
- set Mannings "n" for main channel = 0.035 

Structure Ref = EC 26-1R
Road Name = SANDALWOOD PARKWAY
Reach = Etobicoke Creek, Section 26_28, XS 27.115
map sheet = 26

L R Avg.
estimated d/s encroachment = 50 60 55 m
therefore, assuming 2:1 expansion ratio, exp. Length = 110 m
model revision: move X-Sect 27.10 further d/s, and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 30 100 65 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 65 m
model revision: move X-Sect 27.13 further u/s, and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width
- set Mannings "n" for channel through bridge = 0.013 (concrete)
- adjusted Mannings "n" for overbanks to 0.080 for consistency with TRCA standards



Structure Ref = EC 27-1R
Road Name = CONSERVATION DRIVE
Reach = Etobicoke Creek, Section 26_28, XS 27.185
map sheet = 27

L R Avg.
estimated d/s encroachment = 60 10 35 m
therefore, assuming 2:1 expansion ratio, exp. Length = 70 m
model revision: move X-Sect 27.17 further d/s, and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 60 10 35 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 35 m
model revision: re-orient L. side of X-Sect 27.20, and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width

Structure Ref = EC 27-2R
Road Name = MAYFIELD ROAD
Reach = Etobicoke Creek, Section 26_28, XS 27.255
map sheet = 27

L R Avg.
estimated d/s encroachment = 0 110 55 m
therefore, assuming 2:1 expansion ratio, exp. Length = 110 m
model revision: move X-Sect 27.24 further d/s, and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 75 75 75 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 75 m
model revision: assume existing u/s X-Sect 28.01 location is appropriate and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer - standard step (no peirs)
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width



Structure Ref = EC 28-1R
Road Name = Highway 410
Reach = Etobicoke Creek, Section 26_28, XS 28.045
map sheet = 28

L R Avg.
estimated d/s encroachment = 72.5 m
therefore, assuming 2:1 expansion ratio, exp. Length = 145 m
model revision: assume existing d/s X-Sect 28.03 location is appropriate and set model to apply increased expansion coefficient from here

estimated u/s encroachment = 0 m
therefore, assuming 1:1 contrattion ratio, cont. Length = 0 m
model revision: assume existing u/s X-Sect 28.048 location is appropriate and set model to apply increased contraction coefficient to here

Bridge modelling: for low flow: highest energy answer & peir coeff.'s set for circular-nose shape
for high flow: pressure and/or weir flow

Other revisions: - set ineffective flow stns. = structure opening width
- adjusted X-Sect 28.04 on d/s side of opening to eliminate "dual" low-flow channel

Structure Ref = EC 28-2R
Road Name = Highway 410
Reach = Etobicoke Creek, Section 26_28, XS 28.09
map sheet = 28

L R Avg.
estimated d/s encroachment = 100 10 55 m
therefore, assuming 2:1 expansion ratio, exp. Length = 110 m
model revision: added X-Sect 28.079 d/s of structure, and set model to apply increased expansion coefficient from here
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Appendix D: 

Phase 1 HEC-RAS Model  

Manning’s “n” Roughness  

Review and Adjustments 
 

 



Etobicoke Creek Section 1

River Reach River Station Frctn (n/K) n #1 n #2 n #3 n #4 n #5 Notes / Rationale
Etobicoke Creek Sections 1      1.23 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.22 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.215 Bridge
Etobicoke Creek Sections 1      1.21 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.2 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.195 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.19 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.18 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.17 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.165 Bridge
Etobicoke Creek Sections 1      1.16 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.15 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.145 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.14 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.136 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.134 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.13 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.125 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.12 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.11 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.107 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.106 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.105 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.1 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.09 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.085 Bridge
Etobicoke Creek Sections 1      1.08 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.07 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.06 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.055 Bridge
Etobicoke Creek Sections 1      1.05 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.04 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.035 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.03 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.025 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.02 n 0.08 0.035 0.08
Etobicoke Creek Sections 1      1.01 n 0.08 0.035 0.08

Etobicoke Creek Section 3
River Reach River Station Frctn (n/K) n #1 n #2 n #3 n #4 n #5 Notes / Rationale
Etobicoke Creek Section 3       3.14 n 0.08 0.035 0.08 0.05 overland / spill zone at Dundas St. E. = 0.050
Etobicoke Creek Section 3       3.135 n 0.08 0.035 0.08 0.05 overland / spill zone at Dundas St. E. = 0.050
Etobicoke Creek Section 3       3.132 n 0.08 0.035 0.08 0.05 overland / spill zone at Dundas St. E. = 0.050
Etobicoke Creek Section 3       3.13 n 0.08 0.035 0.08 0.05 overland / spill zone at Dundas St. E. = 0.050
Etobicoke Creek Section 3       3.125 Bridge
Etobicoke Creek Section 3       3.12 n 0.08 0.035 0.08 0.05 overland / spill zone at Dundas St. E. = 0.050
Etobicoke Creek Section 3       3.11 n 0.08 0.035 0.08 0.05 overland / spill zone at Dundas St. E. = 0.050
Etobicoke Creek Section 3       3.1 n 0.08 0.035 0.08 0.05 overland / spill zone at Dundas St. E. = 0.050
Etobicoke Creek Section 3       3.095 n 0.08 0.035 0.08
Etobicoke Creek Section 3       3.09 n 0.08 0.035 0.08
Etobicoke Creek Section 3       3.08 n 0.08 0.035 0.08
Etobicoke Creek Section 3       3.075 n 0.08 0.035 0.08
Etobicoke Creek Section 3       3.07 n 0.08 0.035 0.08
Etobicoke Creek Section 3       3.065 n 0.08 0.035 0.08
Etobicoke Creek Section 3       3.06 n 0.08 0.035 0.08
Etobicoke Creek Section 3       3.055 n 0.08 0.035 0.08
Etobicoke Creek Section 3       3.05 n 0.08 0.035 0.08
Etobicoke Creek Section 3       3.045 Bridge
Etobicoke Creek Section 3       3.04 n 0.08 0.035 0.08
Etobicoke Creek Section 3       3.03 n 0.08 0.035 0.08
Etobicoke Creek Section 3       3.025 n 0.08 0.035 0.08
Etobicoke Creek Section 3       3.02 n 0.08 0.035 0.08
Etobicoke Creek Section 3       3.01 n 0.08 0.035 0.08



Etobicoke Creek Sections 13_15
River Reach River Station Frctn (n/K) n #1 n #2 n #3 n #4 n #5 Notes / Rationale
Etobicoke Creek Sections 13_15  15.215 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.21 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.205 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.2 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.19 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.185 Bridge
Etobicoke Creek Sections 13_15  15.18 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.17 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.16 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.15 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.145 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.14 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.13 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.125 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.12 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.11 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.1 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.095 Bridge
Etobicoke Creek Sections 13_15  15.09 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.08 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.075 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.07 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.065 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.06 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.05 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.045 Bridge
Etobicoke Creek Sections 13_15  15.04 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.03 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.025 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.02 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  15.01 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  14.13 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  14.12 n 0.08 0.015 0.035 0.015 0.08 Eglinton Ave. bridge - concrete on either side of main channel
Etobicoke Creek Sections 13_15  14.115 Bridge
Etobicoke Creek Sections 13_15  14.11 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  14.1 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  14.095 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  14.09 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  14.085 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  14.08 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  14.07 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  14.06 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  14.05 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  14.04 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  14.035 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  14.032 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  14.03 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  14.02 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  14.01 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  13.105 Bridge
Etobicoke Creek Sections 13_15  13.1 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  13.09 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  13.085 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  13.08 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  13.075 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  13.07 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  13.06 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  13.05 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  13.045 Bridge
Etobicoke Creek Sections 13_15  13.04 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  13.035 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  13.03 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  13.021 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  13.02 n 0.08 0.035 0.08
Etobicoke Creek Sections 13_15  13.01 n 0.08 0.035 0.08



Etobicoke Creek Section 15 a
River Reach River Station Frctn (n/K) n #1 n #2 n #3 n #4 n #5 Notes / Rationale
Etobicoke Creek Section 15 a    15.26 n 0.08 0.035 0.08
Etobicoke Creek Section 15 a    15.25 n 0.08 0.035 0.08
Etobicoke Creek Section 15 a    15.24 n 0.08 0.035 0.08
Etobicoke Creek Section 15 a    15.237 n 0.08 0.035 0.08
Etobicoke Creek Section 15 a    15.236 n 0.08 0.035 0.08
Etobicoke Creek Section 15 a    15.235 Bridge
Etobicoke Creek Section 15 a    15.234 n 0.08 0.035 0.08
Etobicoke Creek Section 15 a    15.23 n 0.08 0.035 0.08
Etobicoke Creek Section 15 a    15.225 n 0.08 0.035 0.08
Etobicoke Creek Section 15 a    15.22 n 0.08 0.035 0.08

Etobicoke Creek Section 19
River Reach River Station Frctn (n/K) n #1 n #2 n #3 n #4 n #5 Notes / Rationale
Etobicoke Creek Section 19      19.05 n 0.08 0.035 0.08
Etobicoke Creek Section 19      19.04 n 0.08 0.035 0.08
Etobicoke Creek Section 19      19.035 Bridge
Etobicoke Creek Section 19      19.03 n 0.08 0.035 0.08
Etobicoke Creek Section 19      19.02 n 0.08 0.035 0.08
Etobicoke Creek Section 19      19.01 n 0.08 0.035 0.08

Etobicoke Creek Sections15_25_26
River Reach River Station Frctn (n/K) n #1 n #2 n #3 n #4 n #5 Notes / Rationale
Etobicoke Creek Sections15_25_26 26.34 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.33 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.32 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.31 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.305 Bridge
Etobicoke Creek Sections15_25_26 26.3 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.29 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.28 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.27 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.265 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.26 n 0.05 0.035 0.08 overland / spill zone at Brampton SPA - n = 0.050
Etobicoke Creek Sections15_25_26 26.25 n 0.05 0.035 0.08 overland / spill zone at Brampton SPA - n = 0.050
Etobicoke Creek Sections15_25_26 26.245 Mult Open
Etobicoke Creek Sections15_25_26 26.24 n 0.05 0.08 0.035 0.08 overland / spill zone at Brampton SPA - n = 0.050
Etobicoke Creek Sections15_25_26 26.23 n 0.05 0.08 0.035 0.08 overland / spill zone at Brampton SPA - n = 0.050
Etobicoke Creek Sections15_25_26 26.22 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.21 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.2 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.19 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.18 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.175 Bridge
Etobicoke Creek Sections15_25_26 26.17 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.16 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.15 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.14 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.13 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.125 Bridge
Etobicoke Creek Sections15_25_26 26.12 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.11 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.1 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.09 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.08 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.07 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.065 Bridge
Etobicoke Creek Sections15_25_26 26.06 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.05 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.04 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.03 n 0.08 0.035 0.08



Etobicoke Creek Sections15_25_26 26.025 Bridge
Etobicoke Creek Sections15_25_26 26.02 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 26.01 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.36 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.35 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.34 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.33 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.32 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.31 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.305 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.304 Bridge
Etobicoke Creek Sections15_25_26 25.3 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.29 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.285 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.28 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.275 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.27 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.265 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.26 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.255 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.25 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.24 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.235 Bridge
Etobicoke Creek Sections15_25_26 25.234 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.23 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.225 Bridge
Etobicoke Creek Sections15_25_26 25.22 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.21 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.2 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.19 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.18 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.175 Bridge
Etobicoke Creek Sections15_25_26 25.17 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.16 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.15 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.14 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.135 Bridge
Etobicoke Creek Sections15_25_26 25.13 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.12 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.11 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.105 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.1 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.09 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.08 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.075 Bridge
Etobicoke Creek Sections15_25_26 25.07 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.06 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.04 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.03 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.025 Bridge
Etobicoke Creek Sections15_25_26 25.02 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 25.01 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 15.31 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 15.3 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 15.295 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 15.29 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 15.285 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 15.28 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 15.275 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 15.272 n 0.08 0.035 0.08
Etobicoke Creek Sections15_25_26 15.27 n 0.08 0.035 0.08



Etobicoke Creek Sections 26_28
River Reach River Station Frctn (n/K) n #1 n #2 n #3 n #4 n #5 Notes / Rationale
Etobicoke Creek Sections 26_28  28.09 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  28.08 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  28.079 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  28.075 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  28.07 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  28.06 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  28.05 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  28.048 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  28.046 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  28.045 Bridge
Etobicoke Creek Sections 26_28  28.04 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  28.03 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  28.02 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  28.01 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  27.26 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  27.255 Bridge
Etobicoke Creek Sections 26_28  27.25 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  27.24 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  27.23 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  27.22 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  27.21 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  27.2 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  27.19 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  27.185 Bridge
Etobicoke Creek Sections 26_28  27.18 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  27.17 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  27.16 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  27.15 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  27.14 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  27.13 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  27.12 n 0.08 0.013 0.08 Sandalwood Pkwy - concrete channel through bridge
Etobicoke Creek Sections 26_28  27.115 Bridge
Etobicoke Creek Sections 26_28  27.11 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  27.1 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  27.09 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  27.08 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  27.07 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  27.06 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  27.05 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  27.04 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  27.035 Bridge
Etobicoke Creek Sections 26_28  27.03 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  27.02 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  27.01 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  27 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  26.94 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  26.935 Bridge
Etobicoke Creek Sections 26_28  26.93 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  26.92 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  26.91 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  26.9 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  26.89 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  26.88 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  26.87 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  26.86 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  26.85 n 0.08 0.013 0.08 Williams Pkwy - concrete channel through bridge
Etobicoke Creek Sections 26_28  26.845 Bridge
Etobicoke Creek Sections 26_28  26.84 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  26.83 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  26.82 n 0.08 0.035 0.08
Etobicoke Creek Sections 26_28  26.81 n 0.08 0.035 0.08



Little Etobicoke Creek Sections 8_16
River Reach River Station Frctn (n/K) n #1 n #2 n #3 n #4 n #5 Notes / Rationale
Little Etobicoke Sections 8_16   16.36 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.355 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.35 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.34 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.33 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.325 Culvert
Little Etobicoke Sections 8_16   16.32 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.31 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.305 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.3 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.295 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.29 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.28 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.27 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.265 Culvert
Little Etobicoke Sections 8_16   16.26 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.25 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.24 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.235 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.23 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.22 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.215 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.21 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.2 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.195 Bridge
Little Etobicoke Sections 8_16   16.19 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.18 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.17 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.165 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.16 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.15 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.14 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.135 Culvert
Little Etobicoke Sections 8_16   16.13 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.12 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.115 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.11 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.1 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.095 Culvert
Little Etobicoke Sections 8_16   16.09 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.08 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.075 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.07 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.06 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.055 Culvert
Little Etobicoke Sections 8_16   16.05 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.04 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.035 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.03 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.02 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   16.01 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   8.335 Bridge
Little Etobicoke Sections 8_16   8.33 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   8.32 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   8.319 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   8.315 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   8.31 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   8.3 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   8.29 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   8.285 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   8.28 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   8.27 n 0.08 0.035 0.08



Little Etobicoke Sections 8_16   8.265 Bridge
Little Etobicoke Sections 8_16   8.26 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   8.25 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   8.245 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   8.24 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   8.23 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   8.03 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   8.025 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   8.02 n 0.08 0.035 0.08
Little Etobicoke Sections 8_16   8.01 n 0.08 0.035 0.08

Renforth Creek Section 6
River Reach River Station Frctn (n/K) n #1 n #2 n #3 n #4 n #5 Notes / Rationale
REN creek       Section 6       6.28 n 0.08 0.035 0.08
REN creek       Section 6       6.27 n 0.08 0.035 0.08
REN creek       Section 6       6.26 n 0.08 0.035 0.08
REN creek       Section 6       6.25 n 0.08 0.035 0.08
REN creek       Section 6       6.24 n 0.08 0.035 0.08
REN creek       Section 6       6.23 n 0.08 0.035 0.08
REN creek       Section 6       6.22 n 0.08 0.035 0.08
REN creek       Section 6       6.21 n 0.08 0.035 0.08
REN creek       Section 6       6.205 Culvert
REN creek       Section 6       6.2 n 0.08 0.035 0.08
REN creek       Section 6       6.19 n 0.08 0.035 0.08
REN creek       Section 6       6.18 n 0.08 0.035 0.08
REN creek       Section 6       6.17 n 0.08 0.035 0.08
REN creek       Section 6       6.165 Bridge
REN creek       Section 6       6.16 n 0.08 0.035 0.08
REN creek       Section 6       6.15 n 0.08 0.035 0.08
REN creek       Section 6       6.14 n 0.08 0.035 0.08
REN creek       Section 6       6.13 n 0.08 0.035 0.08
REN creek       Section 6       6.12 n 0.08 0.035 0.08
REN creek       Section 6       6.11 n 0.08 0.035 0.08
REN creek       Section 6       6.105 Culvert
REN creek       Section 6       6.1 n 0.08 0.035 0.08
REN creek       Section 6       6.09 n 0.08 0.035 0.08
REN creek       Section 6       6.08 n 0.08 0.035 0.08
REN creek       Section 6       6.075 n 0.08 0.035 0.08
REN creek       Section 6       6.07 n 0.08 0.035 0.08
REN creek       Section 6       6.065 n 0.08 0.035 0.08
REN creek       Section 6       6.06 n 0.08 0.035 0.08
REN creek       Section 6       6.055 Culvert
REN creek       Section 6       6.05 n 0.08 0.035 0.08
REN creek       Section 6       6.045 n 0.08 0.035 0.08
REN creek       Section 6       6.04 n 0.08 0.035 0.08
REN creek       Section 6       6.035 n 0.08 0.035 0.08
REN creek       Section 6       6.03 n 0.08 0.035 0.08
REN creek       Section 6       6.025 n 0.08 0.035 0.08
REN creek       Section 6       6.02 n 0.08 0.035 0.08
REN creek       Section 6       6.01 n 0.08 0.035 0.08



Spring Creek Sections 15_20
River Reach River Station Frctn (n/K) n #1 n #2 n #3 n #4 n #5 Notes / Rationale
Spring Creek    Sections 15_20  20.22 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  20.21 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  20.2 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  20.195 Bridge
Spring Creek    Sections 15_20  20.19 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  20.18 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  20.17 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  20.165 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  20.16 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  20.15 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  20.14 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  20.13 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  20.12 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  20.115 Bridge
Spring Creek    Sections 15_20  20.11 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  20.1 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  20.095 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  20.09 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  20.08 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  20.07 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  20.065 Culvert
Spring Creek    Sections 15_20  20.06 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  20.05 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  20.04 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  20.03 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  20.02 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  20.01 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  15.425 Bridge
Spring Creek    Sections 15_20  15.42 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  15.41 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  15.4 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  15.39 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  15.38 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  15.37 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  15.365 Culvert
Spring Creek    Sections 15_20  15.36 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  15.35 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  15.345 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  15.34 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  15.335 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  15.33 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  15.32 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  15.318 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  15.317 n 0.08 0.035 0.08
Spring Creek    Sections 15_20  15.315 Bridge
Spring Creek    Sections 15_20  15.31 n 0.08 0.035 0.08



Spring Creek Section 23
River Reach River Station Frctn (n/K) n #1 n #2 n #3 n #4 n #5 Notes / Rationale
Spring Creek    Section 23      23.68 n 0.08 0.035 0.08
Spring Creek    Section 23      23.67 n 0.08 0.035 0.08
Spring Creek    Section 23      23.66 n 0.08 0.035 0.08
Spring Creek    Section 23      23.65 n 0.08 0.035 0.08
Spring Creek    Section 23      23.64 n 0.08 0.035 0.08
Spring Creek    Section 23      23.63 n 0.08 0.035 0.08
Spring Creek    Section 23      23.625 Culvert
Spring Creek    Section 23      23.62 n 0.08 0.035 0.08
Spring Creek    Section 23      23.61 n 0.08 0.035 0.08
Spring Creek    Section 23      23.6 n 0.08 0.035 0.08
Spring Creek    Section 23      23.59 n 0.08 0.035 0.08
Spring Creek    Section 23      23.58 n 0.08 0.035 0.08
Spring Creek    Section 23      23.575 Culvert
Spring Creek    Section 23      23.57 n 0.08 0.035 0.08
Spring Creek    Section 23      23.56 n 0.08 0.035 0.08
Spring Creek    Section 23      23.55 n 0.08 0.035 0.08
Spring Creek    Section 23      23.54 n 0.08 0.035 0.08
Spring Creek    Section 23      23.53 n 0.08 0.035 0.08
Spring Creek    Section 23      23.525 Culvert
Spring Creek    Section 23      23.52 n 0.08 0.035 0.08
Spring Creek    Section 23      23.51 n 0.08 0.035 0.08
Spring Creek    Section 23      23.505 n 0.08 0.035 0.08
Spring Creek    Section 23      23.5 n 0.05 0.013 0.05 north of Chingcousy Park - concrete channel & manicured overbanks
Spring Creek    Section 23      23.49 n 0.05 0.013 0.05 north of Chingcousy Park - concrete channel & manicured overbanks
Spring Creek    Section 23      23.48 n 0.05 0.013 0.05 north of Chingcousy Park - concrete channel & manicured overbanks
Spring Creek    Section 23      23.475 Culvert
Spring Creek    Section 23      23.47 n 0.05 0.013 0.05 north of Chingcousy Park - concrete channel & manicured overbanks
Spring Creek    Section 23      23.46 n 0.05 0.013 0.05 north of Chingcousy Park - concrete channel & manicured overbanks
Spring Creek    Section 23      23.45 n 0.05 0.013 0.05 north of Chingcousy Park - concrete channel & manicured overbanks
Spring Creek    Section 23      23.44 n 0.05 0.013 0.05 north of Chingcousy Park - concrete channel & manicured overbanks
Spring Creek    Section 23      23.435 n 0.05 0.013 0.05 north of Chingcousy Park - concrete channel & manicured overbanks
Spring Creek    Section 23      23.434 Culvert
Spring Creek    Section 23      23.43 n 0.05 0.013 0.05 north of Chingcousy Park - concrete channel & manicured overbanks
Spring Creek    Section 23      23.42 n 0.05 0.035 0.05 north of Chingcousy Park - concrete channel & manicured overbanks
Spring Creek    Section 23      23.415 n 0.05 0.035 0.05 north of Chingcousy Park - concrete channel & manicured overbanks
Spring Creek    Section 23      23.41 n 0.05 0.035 0.05 north of Chingcousy Park - concrete channel & manicured overbanks



 
   
 
Ref: 65655  
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Phase 1 HEC-RAS Model Results 
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HEC-RAS  Plan: Dec18
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Spring Creek Sections 15_20 20.22   2 Year 41.99 180.00 181.88 182.04 0.002524 1.91 42.45 77.73 0.48
Spring Creek Sections 15_20 20.22   5 Year 58.66 180.00 182.04 181.78 182.23 0.003118 2.25 55.19 89.22 0.54
Spring Creek Sections 15_20 20.22   10 Year 70.12 180.00 182.15 181.92 182.35 0.003168 2.37 65.53 93.04 0.55
Spring Creek Sections 15_20 20.22   25 Year 85.22 180.00 182.22 182.47 0.003828 2.66 72.14 95.30 0.61
Spring Creek Sections 15_20 20.22   50 Year 97.08 180.00 182.19 182.16 182.54 0.005468 3.15 68.94 94.28 0.72
Spring Creek Sections 15_20 20.22   100 year 108.96 180.00 182.24 182.24 182.62 0.005947 3.34 73.87 95.78 0.76
Spring Creek Sections 15_20 20.22   350 year 196.22 180.00 182.74 183.14 0.005560 3.76 125.24 105.66 0.76
Spring Creek Sections 15_20 20.22   Regional 314.67 180.00 183.66 183.92 0.002927 3.36 226.90 117.11 0.58

Spring Creek Sections 15_20 20.21   2 Year 40.82 178.50 180.29 179.95 180.70 0.006105 2.89 16.49 19.49 0.69
Spring Creek Sections 15_20 20.21   5 Year 57.55 178.50 180.74 180.74 181.04 0.003939 2.70 47.95 108.13 0.58
Spring Creek Sections 15_20 20.21   10 Year 68.95 178.50 180.84 180.84 181.15 0.004120 2.84 59.31 114.62 0.59
Spring Creek Sections 15_20 20.21   25 Year 83.94 178.50 181.04 180.96 181.29 0.003445 2.75 86.18 154.33 0.55
Spring Creek Sections 15_20 20.21   50 Year 95.85 178.50 181.27 181.42 0.002223 2.34 121.33 156.74 0.45
Spring Creek Sections 15_20 20.21   100 year 107.81 178.50 181.48 181.58 0.001567 2.06 155.11 158.62 0.38
Spring Creek Sections 15_20 20.21   350 year 196.41 178.50 182.56 182.61 0.000655 1.64 330.91 168.29 0.26
Spring Creek Sections 15_20 20.21   Regional 314.33 178.50 183.46 183.51 0.000640 1.85 507.51 240.84 0.27

Spring Creek Sections 15_20 20.20   2 Year 40.82 178.30 180.35 179.70 180.45 0.001418 1.64 42.99 62.57 0.37
Spring Creek Sections 15_20 20.20   5 Year 57.55 178.30 180.62 179.95 180.75 0.001615 1.91 52.55 67.21 0.41
Spring Creek Sections 15_20 20.20   10 Year 68.95 178.30 180.79 180.07 180.94 0.001729 2.07 58.23 69.51 0.43
Spring Creek Sections 15_20 20.20   25 Year 83.94 178.30 180.98 180.21 181.16 0.001854 2.26 65.09 72.28 0.45
Spring Creek Sections 15_20 20.20   50 Year 95.85 178.30 181.13 180.32 181.32 0.001937 2.39 70.15 86.78 0.46
Spring Creek Sections 15_20 20.20   100 year 107.81 178.30 181.27 180.42 181.48 0.002005 2.52 75.03 102.15 0.47
Spring Creek Sections 15_20 20.20   350 year 196.41 178.30 182.13 181.04 182.47 0.002396 3.27 104.84 190.51 0.54
Spring Creek Sections 15_20 20.20   Regional 314.33 178.30 183.35 181.71 183.47 0.000883 2.40 378.06 282.89 0.34

Spring Creek Sections 15_20 20.195  Bridge

Spring Creek Sections 15_20 20.19   2 Year 40.82 178.25 180.03 179.79 180.26 0.003666 2.36 29.52 45.83 0.58
Spring Creek Sections 15_20 20.19   5 Year 57.55 178.25 180.22 180.02 180.53 0.004550 2.82 35.85 77.26 0.66
Spring Creek Sections 15_20 20.19   10 Year 68.95 178.25 180.32 180.16 180.69 0.005172 3.11 39.33 94.28 0.71
Spring Creek Sections 15_20 20.19   25 Year 83.94 178.25 180.44 180.31 180.88 0.005969 3.47 43.32 113.57 0.77
Spring Creek Sections 15_20 20.19   50 Year 95.85 178.25 180.52 180.43 181.02 0.006597 3.74 46.08 123.89 0.81
Spring Creek Sections 15_20 20.19   100 year 107.81 178.25 180.59 180.53 181.16 0.007255 4.01 48.52 124.69 0.85
Spring Creek Sections 15_20 20.19   350 year 196.41 178.25 181.16 181.16 182.06 0.009097 5.23 68.40 131.37 0.99
Spring Creek Sections 15_20 20.19   Regional 314.33 178.25 181.83 181.83 183.04 0.009781 6.24 91.47 165.00 1.07

Spring Creek Sections 15_20 20.18   2 Year 40.82 178.02 179.95 180.03 0.001733 1.58 58.98 75.32 0.39
Spring Creek Sections 15_20 20.18   5 Year 57.55 178.02 180.14 180.23 0.002080 1.86 74.11 85.57 0.44
Spring Creek Sections 15_20 20.18   10 Year 68.95 178.02 180.25 180.35 0.002170 1.98 83.75 86.61 0.45
Spring Creek Sections 15_20 20.18   25 Year 83.94 178.02 180.38 180.49 0.002289 2.12 95.09 87.76 0.47
Spring Creek Sections 15_20 20.18   50 Year 95.85 178.02 180.47 180.60 0.002382 2.22 103.34 88.70 0.48
Spring Creek Sections 15_20 20.18   100 year 107.81 178.02 180.56 180.69 0.002489 2.33 110.82 89.61 0.49
Spring Creek Sections 15_20 20.18   350 year 196.41 178.02 181.06 181.26 0.003084 2.97 157.98 95.46 0.57
Spring Creek Sections 15_20 20.18   Regional 314.33 178.02 181.56 181.83 0.003675 3.62 207.06 101.05 0.64

Spring Creek Sections 15_20 20.17   2 Year 43.54 177.50 179.71 179.45 179.81 0.002128 1.71 59.98 105.72 0.42
Spring Creek Sections 15_20 20.17   5 Year 61.18 177.50 179.81 179.64 179.95 0.002913 2.08 71.32 109.41 0.49
Spring Creek Sections 15_20 20.17   10 Year 73.57 177.50 179.91 179.72 180.05 0.003113 2.22 81.67 112.69 0.51
Spring Creek Sections 15_20 20.17   25 Year 89.49 177.50 180.03 179.81 180.19 0.003144 2.33 96.36 117.48 0.52
Spring Creek Sections 15_20 20.17   50 Year 101.83 177.50 180.13 179.87 180.28 0.003089 2.38 108.24 121.38 0.52
Spring Creek Sections 15_20 20.17   100 year 114.30 177.50 180.20 179.93 180.36 0.003224 2.49 116.96 123.98 0.53
Spring Creek Sections 15_20 20.17   350 year 206.43 177.50 180.71 180.29 180.89 0.003361 2.91 183.79 155.70 0.56
Spring Creek Sections 15_20 20.17   Regional 332.15 177.50 181.19 180.65 181.41 0.003560 3.34 254.68 195.49 0.60

Spring Creek Sections 15_20 20.165  2 Year 43.54 176.41 178.10 178.10 178.81 0.012168 3.73 12.22 12.22 0.96
Spring Creek Sections 15_20 20.165  5 Year 61.18 176.41 178.89 178.89 179.22 0.003993 2.82 47.83 97.73 0.59
Spring Creek Sections 15_20 20.165  10 Year 73.57 176.41 179.08 179.08 179.37 0.003472 2.77 70.04 132.95 0.56
Spring Creek Sections 15_20 20.165  25 Year 89.49 176.41 179.18 179.18 179.48 0.003803 2.98 82.81 133.75 0.59
Spring Creek Sections 15_20 20.165  50 Year 101.83 176.41 179.23 179.23 179.56 0.004214 3.17 89.66 134.08 0.62
Spring Creek Sections 15_20 20.165  100 year 114.30 176.41 179.31 179.31 179.63 0.004246 3.25 99.86 134.58 0.63
Spring Creek Sections 15_20 20.165  350 year 206.43 176.41 179.63 179.63 180.06 0.005929 4.13 143.75 136.65 0.75
Spring Creek Sections 15_20 20.165  Regional 332.15 176.41 179.97 179.97 180.49 0.007326 4.93 190.74 138.72 0.85

Spring Creek Sections 15_20 20.16   2 Year 45.52 175.00 176.70 176.41 176.84 0.003340 1.95 51.56 100.82 0.53
Spring Creek Sections 15_20 20.16   5 Year 63.93 175.00 176.90 176.46 177.05 0.003377 2.15 73.57 129.54 0.55
Spring Creek Sections 15_20 20.16   10 Year 76.85 175.00 176.99 176.78 177.16 0.003727 2.34 86.01 150.96 0.58
Spring Creek Sections 15_20 20.16   25 Year 93.45 175.00 177.04 176.83 177.25 0.004535 2.64 94.32 156.09 0.65
Spring Creek Sections 15_20 20.16   50 Year 106.29 175.00 177.09 177.04 177.31 0.004918 2.80 101.84 158.28 0.68
Spring Creek Sections 15_20 20.16   100 year 119.30 175.00 177.13 177.09 177.38 0.005298 2.95 108.88 160.39 0.70
Spring Creek Sections 15_20 20.16   350 year 213.15 175.00 177.50 177.77 0.005534 3.42 170.88 178.36 0.74
Spring Creek Sections 15_20 20.16   Regional 340.77 175.00 178.09 178.29 0.003638 3.26 281.78 197.12 0.63

Spring Creek Sections 15_20 20.15   2 Year 45.52 174.00 175.32 175.32 175.53 0.005498 2.40 45.08 117.27 0.69
Spring Creek Sections 15_20 20.15   5 Year 63.93 174.00 175.44 175.44 175.68 0.006124 2.69 59.85 124.06 0.74
Spring Creek Sections 15_20 20.15   10 Year 76.85 174.00 175.55 175.77 0.005666 2.72 73.04 128.32 0.72
Spring Creek Sections 15_20 20.15   25 Year 93.45 174.00 175.72 175.89 0.004359 2.57 95.33 132.48 0.65
Spring Creek Sections 15_20 20.15   50 Year 106.29 174.00 175.83 175.99 0.003819 2.52 110.88 135.30 0.61
Spring Creek Sections 15_20 20.15   100 year 119.30 174.00 175.95 176.10 0.003364 2.48 126.93 138.15 0.58
Spring Creek Sections 15_20 20.15   350 year 213.15 174.00 176.67 176.78 0.002052 2.41 232.63 157.16 0.48
Spring Creek Sections 15_20 20.15   Regional 340.77 174.00 177.54 177.64 0.001402 2.42 383.61 201.04 0.42

Spring Creek Sections 15_20 20.14   2 Year 45.52 172.81 174.59 174.63 0.001078 1.32 85.30 85.26 0.33
Spring Creek Sections 15_20 20.14   5 Year 63.93 172.81 174.85 174.89 0.001111 1.48 108.25 91.44 0.34
Spring Creek Sections 15_20 20.14   10 Year 76.85 172.81 175.04 175.09 0.001044 1.52 126.27 94.84 0.33
Spring Creek Sections 15_20 20.14   25 Year 93.45 172.81 175.26 175.31 0.000984 1.58 147.51 97.35 0.33
Spring Creek Sections 15_20 20.14   50 Year 106.29 172.81 175.37 175.43 0.001032 1.67 158.53 98.58 0.34
Spring Creek Sections 15_20 20.14   100 year 119.30 172.81 175.51 175.56 0.001026 1.73 171.98 100.07 0.34
Spring Creek Sections 15_20 20.14   350 year 213.15 172.81 176.29 176.36 0.001058 2.08 252.75 107.78 0.36
Spring Creek Sections 15_20 20.14   Regional 340.77 172.81 177.22 177.31 0.000981 2.36 357.20 116.56 0.36

Spring Creek Sections 15_20 20.13   2 Year 43.27 172.00 173.62 173.62 174.01 0.007264 3.09 25.96 42.21 0.81
Spring Creek Sections 15_20 20.13   5 Year 60.76 172.00 173.89 173.89 174.29 0.006522 3.27 39.05 53.92 0.79
Spring Creek Sections 15_20 20.13   10 Year 73.61 172.00 174.62 174.74 0.001681 2.09 83.22 67.37 0.42
Spring Creek Sections 15_20 20.13   25 Year 89.94 172.00 174.86 174.98 0.001578 2.16 100.04 70.77 0.42
Spring Creek Sections 15_20 20.13   50 Year 102.64 172.00 174.92 175.07 0.001846 2.37 104.37 71.71 0.45
Spring Creek Sections 15_20 20.13   100 year 115.64 172.00 175.04 175.20 0.001905 2.48 113.41 74.02 0.46
Spring Creek Sections 15_20 20.13   350 year 209.04 172.00 175.74 175.96 0.002260 3.11 170.81 89.92 0.52
Spring Creek Sections 15_20 20.13   Regional 336.09 172.00 176.77 176.97 0.001713 3.20 269.37 100.85 0.48

Spring Creek Sections 15_20 20.12   2 Year 43.27 171.34 173.48 172.64 173.64 0.001725 1.73 25.08 21.84 0.41
Spring Creek Sections 15_20 20.12   5 Year 60.76 171.34 173.79 172.90 174.01 0.002045 2.08 29.22 24.60 0.45
Spring Creek Sections 15_20 20.12   10 Year 73.61 171.34 174.49 173.08 174.67 0.001173 1.90 38.74 36.86 0.36
Spring Creek Sections 15_20 20.12   25 Year 89.94 171.34 174.65 173.29 174.89 0.001464 2.20 40.88 42.62 0.41
Spring Creek Sections 15_20 20.12   50 Year 102.64 171.34 174.81 173.44 175.00 0.001246 2.05 70.06 48.47 0.37
Spring Creek Sections 15_20 20.12   100 year 115.64 171.34 174.90 173.59 175.12 0.001411 2.23 74.57 52.09 0.40
Spring Creek Sections 15_20 20.12   350 year 209.04 171.34 175.21 174.53 175.77 0.003153 3.55 94.82 72.37 0.61
Spring Creek Sections 15_20 20.12   Regional 336.09 171.34 176.52 175.50 176.87 0.001657 3.18 252.52 155.21 0.47

Spring Creek Sections 15_20 20.115  Bridge

Spring Creek Sections 15_20 20.11   2 Year 43.27 171.34 173.46 172.35 173.58 0.001010 1.50 28.86 22.48 0.33



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Spring Creek Sections 15_20 20.11   5 Year 60.76 171.34 173.76 172.61 173.94 0.001282 1.84 32.93 24.98 0.38
Spring Creek Sections 15_20 20.11   10 Year 73.61 171.34 173.90 172.78 174.13 0.001561 2.11 34.84 26.30 0.42
Spring Creek Sections 15_20 20.11   25 Year 89.94 171.34 174.00 172.99 174.31 0.002063 2.49 36.13 27.41 0.49
Spring Creek Sections 15_20 20.11   50 Year 102.64 171.34 174.04 173.14 174.44 0.002536 2.79 36.77 27.78 0.54
Spring Creek Sections 15_20 20.11   100 year 115.64 171.34 174.12 173.29 174.59 0.002946 3.06 37.75 28.40 0.59
Spring Creek Sections 15_20 20.11   350 year 209.04 171.34 174.88 174.23 175.41 0.002750 3.29 80.97 47.15 0.57
Spring Creek Sections 15_20 20.11   Regional 336.09 171.34 175.58 174.90 176.36 0.003384 4.13 135.30 117.71 0.65

Spring Creek Sections 15_20 20.10   2 Year 43.27 171.20 173.14 172.73 173.46 0.004253 2.58 22.80 32.47 0.61
Spring Creek Sections 15_20 20.10   5 Year 60.76 171.20 173.37 173.15 173.79 0.005042 3.04 32.05 46.47 0.68
Spring Creek Sections 15_20 20.10   10 Year 73.61 171.20 173.54 173.50 173.99 0.005054 3.21 40.59 52.53 0.69
Spring Creek Sections 15_20 20.10   25 Year 89.94 171.20 173.75 173.67 174.18 0.004778 3.31 51.48 53.70 0.68
Spring Creek Sections 15_20 20.10   50 Year 102.64 171.20 173.89 173.78 174.33 0.004629 3.38 59.22 54.48 0.67
Spring Creek Sections 15_20 20.10   100 year 115.64 171.20 174.03 174.46 0.004498 3.45 66.77 55.22 0.67
Spring Creek Sections 15_20 20.10   350 year 209.04 171.20 174.80 175.29 0.004239 3.96 111.08 59.40 0.68
Spring Creek Sections 15_20 20.10   Regional 336.09 171.20 175.56 176.15 0.004336 4.57 157.82 63.36 0.71

Spring Creek Sections 15_20 20.095  2 Year 43.27 170.30 172.23 172.23 172.73 0.006581 3.23 19.06 34.39 0.76
Spring Creek Sections 15_20 20.095  5 Year 60.76 170.30 172.58 172.58 173.06 0.005721 3.37 32.49 42.89 0.73
Spring Creek Sections 15_20 20.095  10 Year 73.61 170.30 172.74 172.74 173.25 0.005813 3.57 39.68 45.39 0.74
Spring Creek Sections 15_20 20.095  25 Year 89.94 170.30 172.92 172.92 173.46 0.005962 3.79 47.98 48.12 0.76
Spring Creek Sections 15_20 20.095  50 Year 102.64 170.30 173.04 173.04 173.61 0.006091 3.96 53.91 49.79 0.78
Spring Creek Sections 15_20 20.095  100 year 115.64 170.30 173.15 173.15 173.75 0.006282 4.13 59.30 50.99 0.79
Spring Creek Sections 15_20 20.095  350 year 209.04 170.30 173.77 173.77 174.54 0.007202 5.06 93.21 58.08 0.88
Spring Creek Sections 15_20 20.095  Regional 336.09 170.30 174.40 174.40 175.36 0.007946 5.96 132.16 65.56 0.95

Spring Creek Sections 15_20 20.09   2 Year 43.27 169.50 171.34 171.34 171.59 0.005358 2.82 41.58 94.73 0.68
Spring Creek Sections 15_20 20.09   5 Year 60.76 169.50 171.50 171.50 171.76 0.005531 3.04 58.64 107.86 0.70
Spring Creek Sections 15_20 20.09   10 Year 73.61 169.50 171.58 171.58 171.85 0.005986 3.26 67.32 108.83 0.74
Spring Creek Sections 15_20 20.09   25 Year 89.94 169.50 171.67 171.67 171.96 0.006572 3.51 76.73 109.86 0.78
Spring Creek Sections 15_20 20.09   50 Year 102.64 169.50 171.74 171.74 172.04 0.006838 3.66 84.10 110.66 0.80
Spring Creek Sections 15_20 20.09   100 year 115.64 169.50 171.78 171.78 172.11 0.007562 3.90 88.85 111.18 0.84
Spring Creek Sections 15_20 20.09   350 year 209.04 169.50 172.57 172.74 0.003589 3.30 180.41 120.78 0.61
Spring Creek Sections 15_20 20.09   Regional 336.09 169.50 172.97 173.22 0.004626 4.07 229.80 125.66 0.71

Spring Creek Sections 15_20 20.08   2 Year 43.27 167.90 169.90 169.90 170.23 0.005560 3.08 35.80 69.24 0.73
Spring Creek Sections 15_20 20.08   5 Year 60.76 167.90 170.12 170.12 170.43 0.005232 3.23 53.51 84.19 0.72
Spring Creek Sections 15_20 20.08   10 Year 73.61 167.90 170.58 170.70 0.002093 2.34 95.84 101.13 0.47
Spring Creek Sections 15_20 20.08   25 Year 89.94 167.90 170.98 171.06 0.001198 1.95 138.46 107.71 0.36
Spring Creek Sections 15_20 20.08   50 Year 102.64 167.90 171.28 171.34 0.000870 1.78 171.03 111.16 0.32
Spring Creek Sections 15_20 20.08   100 year 115.64 167.90 171.58 171.62 0.000664 1.65 204.43 114.10 0.28
Spring Creek Sections 15_20 20.08   350 year 209.04 167.90 172.42 172.47 0.000687 1.93 304.25 122.13 0.30
Spring Creek Sections 15_20 20.08   Regional 336.09 167.90 172.67 172.78 0.001357 2.82 334.48 125.21 0.42

Spring Creek Sections 15_20 20.07   2 Year 42.85 167.87 169.47 168.93 169.70 0.003205 2.14 20.01 19.55 0.54
Spring Creek Sections 15_20 20.07   5 Year 60.69 167.87 169.89 169.21 170.18 0.002967 2.41 25.23 25.34 0.54
Spring Creek Sections 15_20 20.07   10 Year 73.36 167.87 170.16 169.39 170.50 0.002844 2.56 28.63 63.63 0.54
Spring Creek Sections 15_20 20.07   25 Year 89.32 167.87 170.48 169.61 170.86 0.002722 2.74 32.65 79.47 0.54
Spring Creek Sections 15_20 20.07   50 Year 102.24 167.87 170.73 169.77 171.15 0.002642 2.86 35.72 88.77 0.54
Spring Creek Sections 15_20 20.07   100 year 115.89 167.87 170.98 169.94 171.43 0.002569 2.98 38.84 97.42 0.54
Spring Creek Sections 15_20 20.07   350 year 208.73 167.87 172.31 170.93 172.42 0.000671 1.91 260.12 124.55 0.29
Spring Creek Sections 15_20 20.07   Regional 337.55 167.87 172.40 171.51 172.65 0.001599 2.99 270.30 126.33 0.45

Spring Creek Sections 15_20 20.065  Culvert

Spring Creek Sections 15_20 20.06   2 Year 42.85 167.66 168.87 168.72 169.28 0.007539 2.82 15.18 24.75 0.82
Spring Creek Sections 15_20 20.06   5 Year 60.69 167.66 169.03 169.00 169.67 0.010190 3.55 17.09 30.80 0.97
Spring Creek Sections 15_20 20.06   10 Year 73.36 167.66 169.18 169.18 169.94 0.010413 3.86 19.02 44.39 1.00
Spring Creek Sections 15_20 20.06   25 Year 89.32 167.66 169.39 169.39 170.26 0.010001 4.12 21.67 76.05 1.00
Spring Creek Sections 15_20 20.06   50 Year 102.24 167.66 169.56 169.56 170.50 0.009698 4.31 23.71 86.05 1.00
Spring Creek Sections 15_20 20.06   100 year 115.89 167.66 169.72 169.72 170.75 0.009468 4.50 25.75 99.16 1.00
Spring Creek Sections 15_20 20.06   350 year 208.73 167.66 170.71 170.71 172.24 0.008315 5.48 38.11 118.99 1.00
Spring Creek Sections 15_20 20.06   Regional 337.55 167.66 171.00 171.00 171.37 0.003597 3.65 213.46 123.71 0.64

Spring Creek Sections 15_20 20.05   2 Year 42.85 166.79 168.42 168.42 168.69 0.008297 2.54 28.50 64.70 0.82
Spring Creek Sections 15_20 20.05   5 Year 60.69 166.79 168.58 168.58 168.89 0.008436 2.84 39.71 74.09 0.85
Spring Creek Sections 15_20 20.05   10 Year 73.36 166.79 168.68 168.68 169.02 0.008339 2.99 47.61 79.42 0.85
Spring Creek Sections 15_20 20.05   25 Year 89.32 166.79 168.78 168.78 169.15 0.008575 3.20 56.13 84.50 0.88
Spring Creek Sections 15_20 20.05   50 Year 102.24 166.79 168.86 168.86 169.25 0.008597 3.33 63.11 88.14 0.89
Spring Creek Sections 15_20 20.05   100 year 115.89 166.79 168.95 168.94 169.35 0.008466 3.43 70.79 91.89 0.89
Spring Creek Sections 15_20 20.05   350 year 208.73 166.79 169.36 169.36 169.87 0.009031 4.15 110.91 103.69 0.96
Spring Creek Sections 15_20 20.05   Regional 337.55 166.79 169.77 169.77 170.41 0.009695 4.89 154.78 110.52 1.02

Spring Creek Sections 15_20 20.04   2 Year 44.84 165.79 167.02 167.07 0.003869 1.80 70.09 114.72 0.56
Spring Creek Sections 15_20 20.04   5 Year 63.92 165.79 167.19 167.24 0.003747 1.96 89.73 118.75 0.57
Spring Creek Sections 15_20 20.04   10 Year 77.24 165.79 167.24 167.30 0.004599 2.22 95.07 119.82 0.63
Spring Creek Sections 15_20 20.04   25 Year 94.24 165.79 167.28 167.36 0.005916 2.57 99.81 120.76 0.72
Spring Creek Sections 15_20 20.04   50 Year 108.31 165.79 167.26 167.38 0.008310 3.02 97.79 120.36 0.85
Spring Creek Sections 15_20 20.04   100 year 122.71 165.79 167.24 167.08 167.40 0.011561 3.52 95.20 119.85 1.00
Spring Creek Sections 15_20 20.04   350 year 217.78 165.79 167.71 167.88 0.008312 3.70 154.23 127.50 0.90
Spring Creek Sections 15_20 20.04   Regional 348.57 165.79 168.61 168.74 0.003528 3.19 271.74 133.09 0.63

Spring Creek Sections 15_20 20.03   2 Year 44.84 164.00 165.27 165.27 165.47 0.008875 2.90 44.06 92.86 0.83
Spring Creek Sections 15_20 20.03   5 Year 63.92 164.00 165.39 165.39 165.62 0.010185 3.30 55.56 99.44 0.91
Spring Creek Sections 15_20 20.03   10 Year 77.24 164.00 165.59 165.77 0.007043 3.02 77.62 122.51 0.77
Spring Creek Sections 15_20 20.03   25 Year 94.24 164.00 165.84 165.96 0.004673 2.71 113.84 164.06 0.65
Spring Creek Sections 15_20 20.03   50 Year 108.31 164.00 166.04 166.12 0.003045 2.35 148.57 176.50 0.53
Spring Creek Sections 15_20 20.03   100 year 122.71 164.00 166.26 166.31 0.002046 2.06 187.48 185.86 0.44
Spring Creek Sections 15_20 20.03   350 year 217.78 164.00 167.45 167.48 0.000578 1.46 432.48 224.10 0.25
Spring Creek Sections 15_20 20.03   Regional 348.57 164.00 168.47 168.49 0.000386 1.42 667.55 235.27 0.22

Spring Creek Sections 15_20 20.02   2 Year 45.34 162.82 164.51 164.59 0.001950 1.69 66.81 87.21 0.42
Spring Creek Sections 15_20 20.02   5 Year 64.07 162.82 164.94 164.99 0.001149 1.52 104.89 91.63 0.34
Spring Creek Sections 15_20 20.02   10 Year 77.71 162.82 165.21 165.26 0.000996 1.53 133.78 113.05 0.32
Spring Creek Sections 15_20 20.02   25 Year 95.09 162.82 165.55 165.59 0.000785 1.49 175.05 133.07 0.29
Spring Creek Sections 15_20 20.02   50 Year 109.38 162.82 165.81 165.84 0.000641 1.43 210.85 142.31 0.27
Spring Creek Sections 15_20 20.02   100 year 123.87 162.82 166.07 166.10 0.000535 1.38 249.06 152.19 0.25
Spring Creek Sections 15_20 20.02   350 year 221.13 162.82 167.36 167.38 0.000302 1.30 459.52 172.06 0.20
Spring Creek Sections 15_20 20.02   Regional 352.95 162.82 168.39 168.42 0.000290 1.46 642.25 184.08 0.20

Spring Creek Sections 15_20 20.01   2 Year 45.34 162.00 164.12 163.29 164.31 0.002085 2.00 24.86 19.79 0.44
Spring Creek Sections 15_20 20.01   5 Year 64.07 162.00 164.43 163.60 164.72 0.002557 2.44 29.35 23.23 0.50
Spring Creek Sections 15_20 20.01   10 Year 77.71 162.00 164.63 163.81 164.99 0.002862 2.72 32.24 24.71 0.54
Spring Creek Sections 15_20 20.01   25 Year 95.09 162.00 164.87 164.05 165.31 0.003159 3.02 35.74 26.07 0.57
Spring Creek Sections 15_20 20.01   50 Year 109.38 162.00 165.05 164.24 165.56 0.003348 3.25 38.49 27.63 0.60
Spring Creek Sections 15_20 20.01   100 year 123.87 162.00 165.24 164.42 165.81 0.003470 3.44 41.30 29.34 0.61
Spring Creek Sections 15_20 20.01   350 year 221.13 162.00 166.80 165.48 167.20 0.001838 3.26 152.91 107.58 0.48
Spring Creek Sections 15_20 20.01   Regional 352.95 162.00 168.01 166.83 168.28 0.001209 3.08 339.21 191.12 0.40

Spring Creek Sections 15_20 15.425  Bridge

Spring Creek Sections 15_20 15.42   2 Year 45.34 161.90 163.93 163.40 164.18 0.003305 2.24 21.62 15.42 0.55
Spring Creek Sections 15_20 15.42   5 Year 64.07 161.90 164.19 163.72 164.56 0.004031 2.73 25.44 16.71 0.63



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Spring Creek Sections 15_20 15.42   10 Year 77.71 161.90 164.33 163.90 164.80 0.004649 3.07 27.54 17.17 0.68
Spring Creek Sections 15_20 15.42   25 Year 95.09 161.90 164.49 164.13 165.09 0.005450 3.48 29.81 17.99 0.74
Spring Creek Sections 15_20 15.42   50 Year 109.38 161.90 164.59 164.31 165.31 0.006160 3.82 31.36 18.91 0.80
Spring Creek Sections 15_20 15.42   100 year 123.87 161.90 164.67 164.47 165.53 0.007015 4.17 32.57 19.55 0.86
Spring Creek Sections 15_20 15.42   350 year 221.13 161.90 165.45 165.45 166.96 0.008629 5.57 44.04 26.78 1.00
Spring Creek Sections 15_20 15.42   Regional 352.95 161.90 167.68 166.97 168.27 0.002172 3.98 230.50 179.30 0.55

Spring Creek Sections 15_20 15.41   2 Year 45.34 161.54 163.68 163.24 163.91 0.002910 2.35 36.17 53.17 0.52
Spring Creek Sections 15_20 15.41   5 Year 64.07 161.54 163.95 164.21 0.003082 2.62 51.61 62.01 0.55
Spring Creek Sections 15_20 15.41   10 Year 77.71 161.54 164.10 164.38 0.003175 2.78 61.73 65.55 0.56
Spring Creek Sections 15_20 15.41   25 Year 95.09 161.54 164.31 164.58 0.003063 2.88 75.38 67.86 0.56
Spring Creek Sections 15_20 15.41   50 Year 109.38 161.54 164.46 164.73 0.003018 2.96 85.57 69.40 0.56
Spring Creek Sections 15_20 15.41   100 year 123.87 161.54 164.58 164.86 0.003081 3.08 94.10 70.55 0.57
Spring Creek Sections 15_20 15.41   350 year 221.13 161.54 165.08 165.51 0.004310 4.03 130.40 74.75 0.69
Spring Creek Sections 15_20 15.41   Regional 352.95 161.54 167.82 167.94 0.000697 2.39 373.26 105.27 0.31

Spring Creek Sections 15_20 15.40   2 Year 45.34 160.00 162.32 162.32 162.73 0.006051 3.26 29.75 46.53 0.71
Spring Creek Sections 15_20 15.40   5 Year 64.07 160.00 162.60 162.60 163.01 0.005883 3.50 44.57 58.04 0.72
Spring Creek Sections 15_20 15.40   10 Year 77.71 160.00 162.76 162.76 163.17 0.005851 3.64 54.17 62.86 0.72
Spring Creek Sections 15_20 15.40   25 Year 95.09 160.00 162.89 162.89 163.34 0.006489 3.96 62.30 65.97 0.77
Spring Creek Sections 15_20 15.40   50 Year 109.38 160.00 162.99 162.99 163.47 0.006891 4.18 68.95 69.01 0.80
Spring Creek Sections 15_20 15.40   100 year 123.87 160.00 163.10 163.10 163.59 0.006879 4.29 77.31 73.16 0.80
Spring Creek Sections 15_20 15.40   350 year 221.13 160.00 164.31 164.52 0.002622 3.34 192.97 116.72 0.53
Spring Creek Sections 15_20 15.40   Regional 352.95 160.00 167.80 167.82 0.000175 1.30 811.77 219.50 0.15

Spring Creek Sections 15_20 15.39   2 Year 45.46 159.00 160.89 161.03 0.002811 2.18 48.49 58.27 0.52
Spring Creek Sections 15_20 15.39   5 Year 63.80 159.00 161.10 161.29 0.003314 2.55 62.53 70.78 0.57
Spring Creek Sections 15_20 15.39   10 Year 77.66 159.00 161.28 161.47 0.003207 2.66 75.88 78.28 0.57
Spring Creek Sections 15_20 15.39   25 Year 95.23 159.00 161.55 161.72 0.002651 2.61 98.43 91.08 0.53
Spring Creek Sections 15_20 15.39   50 Year 108.76 159.00 161.76 161.90 0.002190 2.50 118.46 98.42 0.49
Spring Creek Sections 15_20 15.39   100 year 123.34 159.00 161.98 162.10 0.001850 2.42 140.62 106.43 0.45
Spring Creek Sections 15_20 15.39   350 year 221.68 159.00 164.35 164.37 0.000252 1.33 455.60 143.43 0.18
Spring Creek Sections 15_20 15.39   Regional 353.88 159.00 167.79 167.80 0.000097 1.15 1088.08 308.93 0.12

Spring Creek Sections 15_20 15.38   2 Year 45.46 158.72 160.30 160.21 160.59 0.005067 2.65 33.03 53.72 0.68
Spring Creek Sections 15_20 15.38   5 Year 63.80 158.72 160.69 160.91 0.003334 2.50 57.17 70.05 0.57
Spring Creek Sections 15_20 15.38   10 Year 77.66 158.72 160.98 161.15 0.002486 2.36 78.95 82.25 0.50
Spring Creek Sections 15_20 15.38   25 Year 95.23 158.72 161.34 161.47 0.001792 2.21 112.14 102.86 0.44
Spring Creek Sections 15_20 15.38   50 Year 108.76 158.72 161.60 161.71 0.001401 2.09 140.88 115.51 0.39
Spring Creek Sections 15_20 15.38   100 year 123.34 158.72 161.85 161.94 0.001106 1.96 171.23 121.55 0.36
Spring Creek Sections 15_20 15.38   350 year 221.68 158.72 164.33 164.35 0.000156 1.09 554.13 169.26 0.15
Spring Creek Sections 15_20 15.38   Regional 353.88 158.72 167.78 167.79 0.000053 0.88 1261.17 294.58 0.09

Spring Creek Sections 15_20 15.37   2 Year 47.28 158.61 159.92 159.56 160.17 0.004085 2.19 21.61 26.05 0.61
Spring Creek Sections 15_20 15.37   5 Year 66.65 158.61 160.27 159.80 160.57 0.003712 2.44 27.32 26.66 0.60
Spring Creek Sections 15_20 15.37   10 Year 80.78 158.61 160.50 159.96 160.84 0.003526 2.59 31.14 27.07 0.60
Spring Creek Sections 15_20 15.37   25 Year 99.57 158.61 160.80 160.16 161.19 0.003292 2.76 36.04 27.60 0.60
Spring Creek Sections 15_20 15.37   50 Year 113.99 158.61 161.02 160.30 161.44 0.003135 2.87 39.66 27.98 0.59
Spring Creek Sections 15_20 15.37   100 year 128.69 158.61 161.24 160.45 161.69 0.002999 2.98 43.23 28.37 0.59
Spring Creek Sections 15_20 15.37   350 year 229.54 158.61 163.87 161.32 164.22 0.000944 2.65 86.52 118.30 0.37
Spring Creek Sections 15_20 15.37   Regional 367.46 158.61 167.75 162.32 167.78 0.000070 1.03 931.01 306.20 0.11

Spring Creek Sections 15_20 15.365  Culvert

Spring Creek Sections 15_20 15.36   2 Year 47.28 156.70 157.95 157.65 158.22 0.004800 2.30 20.59 20.46 0.66
Spring Creek Sections 15_20 15.36   5 Year 66.65 156.70 158.07 157.89 158.52 0.007173 2.97 22.42 39.50 0.81
Spring Creek Sections 15_20 15.36   10 Year 80.78 156.70 158.15 158.05 158.74 0.008567 3.39 23.86 44.22 0.90
Spring Creek Sections 15_20 15.36   25 Year 99.57 156.70 158.25 158.25 159.03 0.010525 3.92 25.43 49.38 1.01
Spring Creek Sections 15_20 15.36   50 Year 113.99 156.70 158.40 158.40 159.25 0.010042 4.08 27.97 57.74 1.00
Spring Creek Sections 15_20 15.36   100 year 128.69 156.70 158.55 158.55 159.46 0.009780 4.24 30.32 64.35 1.00
Spring Creek Sections 15_20 15.36   350 year 229.54 156.70 159.41 159.41 160.76 0.008603 5.15 44.59 84.38 1.00
Spring Creek Sections 15_20 15.36   Regional 367.46 156.70 160.00 160.00 160.48 0.004916 3.57 169.67 97.00 0.71

Spring Creek Sections 15_20 15.35   2 Year 47.28 155.38 157.38 156.99 157.76 0.004800 2.96 31.18 64.45 0.67
Spring Creek Sections 15_20 15.35   5 Year 66.65 155.38 157.71 157.71 157.99 0.003698 2.88 64.34 115.14 0.60
Spring Creek Sections 15_20 15.35   10 Year 80.78 155.38 157.80 157.80 158.10 0.003967 3.06 75.60 116.46 0.63
Spring Creek Sections 15_20 15.35   25 Year 99.57 155.38 157.90 157.90 158.23 0.004504 3.35 86.76 117.72 0.68
Spring Creek Sections 15_20 15.35   50 Year 113.99 155.38 157.98 157.98 158.32 0.004651 3.48 96.49 118.75 0.69
Spring Creek Sections 15_20 15.35   100 year 128.69 155.38 158.04 158.04 158.40 0.004968 3.65 104.08 119.46 0.72
Spring Creek Sections 15_20 15.35   350 year 229.54 155.38 158.46 158.87 0.005813 4.36 154.79 123.96 0.80
Spring Creek Sections 15_20 15.35   Regional 367.46 155.38 159.05 159.43 0.005071 4.57 229.36 130.08 0.76

Spring Creek Sections 15_20 15.3450 2 Year 47.28 154.57 156.58 156.58 156.87 0.004606 2.93 44.58 85.87 0.66
Spring Creek Sections 15_20 15.3450 5 Year 66.65 154.57 156.76 156.76 157.07 0.005031 3.25 61.97 101.62 0.70
Spring Creek Sections 15_20 15.3450 10 Year 80.78 154.57 156.87 156.87 157.19 0.005246 3.43 73.77 110.65 0.72
Spring Creek Sections 15_20 15.3450 25 Year 99.57 154.57 157.06 157.33 0.004498 3.35 96.25 122.46 0.68
Spring Creek Sections 15_20 15.3450 50 Year 113.99 154.57 157.15 157.41 0.004494 3.43 107.33 123.80 0.68
Spring Creek Sections 15_20 15.3450 100 year 128.69 154.57 157.24 157.50 0.004440 3.49 118.52 125.05 0.68
Spring Creek Sections 15_20 15.3450 350 year 229.54 154.57 157.83 158.04 0.003661 3.62 193.98 131.79 0.64
Spring Creek Sections 15_20 15.3450 Regional 367.46 154.57 158.57 158.76 0.002782 3.62 294.79 139.01 0.58

Spring Creek Sections 15_20 15.34   2 Year 47.86 153.50 155.90 156.00 0.002091 2.20 73.25 95.80 0.46
Spring Creek Sections 15_20 15.34   5 Year 67.61 153.50 156.27 156.34 0.001418 2.00 111.39 105.06 0.39
Spring Creek Sections 15_20 15.34   10 Year 81.98 153.50 156.53 156.59 0.001126 1.89 139.13 108.90 0.35
Spring Creek Sections 15_20 15.34   25 Year 101.40 153.50 156.21 156.38 0.003769 3.20 104.74 104.09 0.63
Spring Creek Sections 15_20 15.34   50 Year 116.10 153.50 156.34 156.50 0.003536 3.20 118.41 106.07 0.61
Spring Creek Sections 15_20 15.34   100 year 131.21 153.50 156.47 156.63 0.003323 3.20 132.29 108.02 0.60
Spring Creek Sections 15_20 15.34   350 year 233.50 153.50 157.25 157.38 0.002448 3.22 220.10 117.27 0.53
Spring Creek Sections 15_20 15.34   Regional 373.37 153.50 158.12 158.24 0.001969 3.32 325.64 125.14 0.50

Spring Creek Sections 15_20 15.335  2 Year 47.86 152.61 155.08 154.51 155.39 0.003336 2.88 30.90 69.61 0.59
Spring Creek Sections 15_20 15.335  5 Year 67.61 152.61 155.36 154.91 155.79 0.004203 3.49 37.75 75.76 0.68
Spring Creek Sections 15_20 15.335  10 Year 81.98 152.61 155.18 155.18 155.97 0.008347 4.68 33.11 71.51 0.94
Spring Creek Sections 15_20 15.335  25 Year 101.40 152.61 155.60 155.45 155.75 0.002212 2.68 109.60 83.38 0.50
Spring Creek Sections 15_20 15.335  50 Year 116.10 152.61 155.76 155.50 155.91 0.002145 2.73 122.56 84.75 0.50
Spring Creek Sections 15_20 15.335  100 year 131.21 152.61 155.91 155.50 156.06 0.002086 2.78 135.39 86.06 0.49
Spring Creek Sections 15_20 15.335  350 year 233.50 152.61 156.76 155.78 156.91 0.001880 3.08 211.61 93.30 0.49
Spring Creek Sections 15_20 15.335  Regional 373.37 152.61 157.66 156.23 157.84 0.001787 3.43 299.41 101.29 0.49

Spring Creek Sections 15_20 15.33   2 Year 47.86 151.50 153.30 153.30 153.89 0.008345 3.68 20.40 25.71 0.89
Spring Creek Sections 15_20 15.33   5 Year 67.61 151.50 153.73 153.73 154.28 0.006463 3.75 34.39 38.83 0.81
Spring Creek Sections 15_20 15.33   10 Year 81.98 151.50 153.92 153.92 154.50 0.006345 3.93 42.40 43.40 0.82
Spring Creek Sections 15_20 15.33   25 Year 101.40 151.50 154.16 154.16 154.74 0.006065 4.10 53.01 46.39 0.81
Spring Creek Sections 15_20 15.33   50 Year 116.10 151.50 154.29 154.29 154.91 0.006235 4.29 59.00 47.33 0.83
Spring Creek Sections 15_20 15.33   100 year 131.21 151.50 154.40 154.40 155.06 0.006425 4.48 64.69 48.21 0.85
Spring Creek Sections 15_20 15.33   350 year 233.50 151.50 155.06 155.06 155.93 0.007388 5.51 97.68 53.02 0.94
Spring Creek Sections 15_20 15.33   Regional 373.37 151.50 155.74 155.74 156.84 0.008137 6.51 135.43 57.95 1.02

Spring Creek Sections 15_20 15.32   2 Year 47.86 151.15 152.77 152.81 0.001469 1.49 92.34 110.44 0.37
Spring Creek Sections 15_20 15.32   5 Year 67.61 151.15 153.03 153.07 0.001346 1.57 120.59 113.90 0.37
Spring Creek Sections 15_20 15.32   10 Year 81.98 151.15 153.19 153.23 0.001283 1.62 139.26 115.31 0.36
Spring Creek Sections 15_20 15.32   25 Year 101.40 151.15 153.37 153.41 0.001281 1.71 160.38 116.90 0.37
Spring Creek Sections 15_20 15.32   50 Year 116.10 151.15 153.50 153.54 0.001289 1.78 174.98 117.98 0.37



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Spring Creek Sections 15_20 15.32   100 year 131.21 151.15 153.62 153.67 0.001288 1.85 189.64 119.06 0.38
Spring Creek Sections 15_20 15.32   350 year 233.50 151.15 154.21 154.29 0.001531 2.32 261.68 124.21 0.43
Spring Creek Sections 15_20 15.32   Regional 373.37 151.15 154.93 155.02 0.001581 2.72 352.77 130.43 0.45

Spring Creek Sections 15_20 15.318  2 Year 47.86 149.60 152.19 152.42 0.003270 2.60 44.86 62.37 0.52
Spring Creek Sections 15_20 15.318  5 Year 67.61 149.60 152.49 152.71 0.003116 2.74 65.35 73.05 0.52
Spring Creek Sections 15_20 15.318  10 Year 81.98 149.60 152.66 152.88 0.003189 2.88 79.28 85.58 0.53
Spring Creek Sections 15_20 15.318  25 Year 101.40 149.60 152.86 153.08 0.003111 2.98 97.92 95.25 0.53
Spring Creek Sections 15_20 15.318  50 Year 116.10 149.60 153.00 153.21 0.003074 3.04 111.19 101.16 0.53
Spring Creek Sections 15_20 15.318  100 year 131.21 149.60 153.14 153.35 0.002929 3.06 126.61 107.90 0.52
Spring Creek Sections 15_20 15.318  350 year 233.50 149.60 153.68 153.92 0.003453 3.65 189.08 122.55 0.58
Spring Creek Sections 15_20 15.318  Regional 373.37 149.60 154.50 154.71 0.002731 3.68 297.27 142.84 0.54

Spring Creek Sections 15_20 15.317  2 Year 47.86 149.50 152.27 151.41 152.31 0.000585 1.18 95.10 74.83 0.23
Spring Creek Sections 15_20 15.317  5 Year 67.61 149.50 152.56 151.65 152.60 0.000695 1.37 117.22 88.05 0.25
Spring Creek Sections 15_20 15.317  10 Year 81.98 149.50 152.72 151.76 152.78 0.000760 1.49 130.81 95.72 0.26
Spring Creek Sections 15_20 15.317  25 Year 101.40 149.50 152.92 151.89 152.98 0.000845 1.63 146.80 104.66 0.28
Spring Creek Sections 15_20 15.317  50 Year 116.10 149.50 153.05 151.97 153.11 0.000910 1.73 157.53 111.16 0.29
Spring Creek Sections 15_20 15.317  100 year 131.21 149.50 153.19 152.05 153.26 0.000952 1.82 169.26 119.25 0.30
Spring Creek Sections 15_20 15.317  350 year 233.50 149.50 153.70 152.49 153.84 0.001565 2.55 213.79 174.25 0.40
Spring Creek Sections 15_20 15.317  Regional 373.37 149.50 154.50 153.00 154.64 0.001653 2.94 437.06 276.40 0.42

Spring Creek Sections 15_20 15.315  Bridge

Spring Creek Sections 15_20 15.31   2 Year 49.38 149.50 152.24 151.27 152.27 0.000505 1.09 117.34 107.13 0.22
Spring Creek Sections 15_20 15.31   5 Year 70.35 149.50 152.53 151.45 152.56 0.000548 1.22 145.99 133.18 0.23
Spring Creek Sections 15_20 15.31   10 Year 86.26 149.50 152.69 151.59 152.73 0.000603 1.33 162.19 145.68 0.25
Spring Creek Sections 15_20 15.31   25 Year 106.81 149.50 152.88 151.70 152.92 0.000667 1.46 180.88 160.08 0.26
Spring Creek Sections 15_20 15.31   50 Year 122.70 149.50 153.00 151.78 153.05 0.000720 1.55 193.23 169.62 0.27
Spring Creek Sections 15_20 15.31   100 year 139.40 149.50 153.14 151.85 153.19 0.000756 1.63 206.72 180.49 0.28
Spring Creek Sections 15_20 15.31   350 year 246.20 149.50 153.68 152.38 153.76 0.001097 2.17 321.58 224.38 0.35
Spring Creek Sections 15_20 15.31   Regional 394.76 149.50 154.45 152.77 154.52 0.001037 2.38 562.00 308.20 0.35

Spring Creek Section 23 23.68   2 Year 14.24 228.00 229.77 229.83 0.000815 1.07 16.18 14.08 0.28
Spring Creek Section 23 23.68   5 Year 22.02 228.00 230.18 230.25 0.000849 1.28 22.21 15.96 0.29
Spring Creek Section 23 23.68   10 Year 28.41 228.00 230.43 230.53 0.000903 1.43 26.45 17.21 0.31
Spring Creek Section 23 23.68   25 Year 36.91 228.00 230.71 230.83 0.000986 1.62 31.47 18.71 0.33
Spring Creek Section 23 23.68   50 Year 43.46 228.00 230.89 231.03 0.001054 1.76 34.96 19.73 0.34
Spring Creek Section 23 23.68   100 year 49.69 228.00 231.05 231.21 0.001112 1.88 38.15 20.52 0.36
Spring Creek Section 23 23.68   350 year 71.84 228.00 231.51 231.73 0.001332 2.27 48.10 23.31 0.40
Spring Creek Section 23 23.68   Regional 139.59 228.00 232.42 232.86 0.002013 3.29 73.39 33.78 0.51

Spring Creek Section 23 23.67   2 Year 14.24 228.00 229.75 229.81 0.001094 1.23 19.60 20.13 0.32
Spring Creek Section 23 23.67   5 Year 22.02 228.00 230.16 230.23 0.001030 1.40 28.53 23.80 0.32
Spring Creek Section 23 23.67   10 Year 28.41 228.00 230.42 230.50 0.001044 1.53 35.02 26.44 0.33
Spring Creek Section 23 23.67   25 Year 36.91 228.00 230.70 230.80 0.001093 1.70 42.96 29.95 0.35
Spring Creek Section 23 23.67   50 Year 43.46 228.00 230.88 230.99 0.001156 1.83 48.71 33.28 0.36
Spring Creek Section 23 23.67   100 year 49.69 228.00 231.04 231.17 0.001241 1.97 54.29 38.53 0.38
Spring Creek Section 23 23.67   350 year 71.84 228.00 231.52 231.66 0.001239 2.19 73.58 42.20 0.39
Spring Creek Section 23 23.67   Regional 139.59 228.00 232.50 232.70 0.001406 2.78 118.86 50.06 0.43

Spring Creek Section 23 23.66   2 Year 14.24 227.00 229.43 229.49 0.000874 1.37 21.78 21.27 0.30
Spring Creek Section 23 23.66   5 Year 22.02 227.00 229.82 229.90 0.000984 1.63 31.22 27.09 0.32
Spring Creek Section 23 23.66   10 Year 28.41 227.00 230.06 230.15 0.001071 1.80 38.16 30.77 0.34
Spring Creek Section 23 23.66   25 Year 36.91 227.00 230.32 230.43 0.001170 2.00 46.64 34.64 0.36
Spring Creek Section 23 23.66   50 Year 43.46 227.00 230.48 230.60 0.001253 2.14 52.45 37.06 0.38
Spring Creek Section 23 23.66   100 year 49.69 227.00 230.62 230.75 0.001309 2.25 57.89 38.88 0.39
Spring Creek Section 23 23.66   350 year 71.84 227.00 231.07 231.23 0.001459 2.58 76.48 45.19 0.42
Spring Creek Section 23 23.66   Regional 139.59 227.00 231.98 232.19 0.001788 3.30 125.64 60.05 0.48

Spring Creek Section 23 23.65   2 Year 14.24 227.01 228.50 228.50 229.01 0.011769 3.46 6.35 8.84 0.99
Spring Creek Section 23 23.65   5 Year 22.02 227.01 228.97 228.97 229.44 0.007730 3.47 12.59 17.59 0.84
Spring Creek Section 23 23.65   10 Year 28.41 227.01 229.20 229.20 229.67 0.007182 3.63 17.09 21.75 0.83
Spring Creek Section 23 23.65   25 Year 36.91 227.01 229.43 229.43 229.92 0.006947 3.85 22.66 26.00 0.83
Spring Creek Section 23 23.65   50 Year 43.46 227.01 229.59 229.59 230.08 0.006733 3.97 26.90 28.34 0.83
Spring Creek Section 23 23.65   100 year 49.69 227.01 229.70 229.70 230.21 0.006906 4.14 30.07 29.72 0.84
Spring Creek Section 23 23.65   350 year 71.84 227.01 229.99 229.99 230.61 0.007960 4.79 39.23 33.43 0.92
Spring Creek Section 23 23.65   Regional 139.59 227.01 230.79 230.79 231.49 0.007915 5.66 72.37 49.05 0.96

Spring Creek Section 23 23.64   2 Year 14.24 226.50 227.71 227.80 0.002361 1.52 17.87 32.82 0.45
Spring Creek Section 23 23.64   5 Year 22.02 226.50 228.21 228.26 0.001059 1.29 39.64 52.09 0.32
Spring Creek Section 23 23.64   10 Year 28.41 226.50 228.58 228.62 0.000650 1.16 60.65 61.09 0.26
Spring Creek Section 23 23.64   25 Year 36.91 226.50 229.03 229.06 0.000407 1.05 90.19 69.54 0.21
Spring Creek Section 23 23.64   50 Year 43.46 226.50 229.37 229.40 0.000304 0.99 114.96 75.98 0.19
Spring Creek Section 23 23.64   100 year 49.69 226.50 229.58 229.60 0.000285 1.00 130.86 79.91 0.18
Spring Creek Section 23 23.64   350 year 71.84 226.50 229.87 229.90 0.000384 1.24 155.42 86.05 0.22
Spring Creek Section 23 23.64   Regional 139.59 226.50 230.45 230.52 0.000695 1.86 209.14 100.26 0.30

Spring Creek Section 23 23.63   2 Year 14.24 226.00 227.39 227.10 227.63 0.005214 2.18 6.52 16.80 0.65
Spring Creek Section 23 23.63   5 Year 22.02 226.00 227.80 227.39 228.11 0.004487 2.49 8.86 19.96 0.64
Spring Creek Section 23 23.63   10 Year 28.41 226.00 228.10 227.60 228.47 0.004126 2.68 10.58 22.48 0.63
Spring Creek Section 23 23.63   25 Year 36.91 226.00 228.47 227.87 228.90 0.003786 2.91 12.70 26.11 0.62
Spring Creek Section 23 23.63   50 Year 43.46 226.00 228.77 228.05 229.24 0.003457 3.02 14.40 34.25 0.61
Spring Creek Section 23 23.63   100 year 49.69 226.00 229.44 228.23 229.55 0.000918 1.82 63.22 64.89 0.32
Spring Creek Section 23 23.63   350 year 71.84 226.00 229.75 228.77 229.86 0.000924 1.94 100.54 76.82 0.33
Spring Creek Section 23 23.63   Regional 139.59 226.00 230.17 229.49 230.42 0.002005 3.08 138.98 108.47 0.50

Spring Creek Section 23 23.625  Culvert

Spring Creek Section 23 23.62   2 Year 14.24 226.00 227.10 227.10 227.54 0.013523 2.91 4.90 12.00 1.00
Spring Creek Section 23 23.62   5 Year 22.02 226.00 227.40 227.40 227.97 0.012236 3.36 6.55 13.62 1.00
Spring Creek Section 23 23.62   10 Year 28.41 226.00 227.61 227.61 228.29 0.011510 3.65 7.78 14.55 1.00
Spring Creek Section 23 23.62   25 Year 36.91 226.00 227.87 227.87 228.68 0.010848 3.98 9.26 15.72 1.00
Spring Creek Section 23 23.62   50 Year 43.46 226.00 228.05 228.05 228.96 0.010543 4.22 10.31 16.61 1.00
Spring Creek Section 23 23.62   100 year 49.69 226.00 228.22 228.22 229.21 0.010194 4.40 11.28 17.60 1.00
Spring Creek Section 23 23.62   350 year 71.84 226.00 228.80 228.80 229.25 0.004552 3.49 35.92 24.41 0.70
Spring Creek Section 23 23.62   Regional 139.59 226.00 229.65 229.65 230.19 0.004516 4.21 99.85 108.50 0.73

Spring Creek Section 23 23.61   2 Year 14.24 225.26 226.27 226.20 226.44 0.006449 2.07 12.05 29.99 0.71
Spring Creek Section 23 23.61   5 Year 22.02 225.26 226.38 226.38 226.65 0.008942 2.65 15.75 34.52 0.86
Spring Creek Section 23 23.61   10 Year 28.41 225.26 226.49 226.49 226.80 0.009104 2.87 19.91 38.96 0.88
Spring Creek Section 23 23.61   25 Year 36.91 225.26 226.64 226.64 226.97 0.008766 3.07 26.32 48.09 0.88
Spring Creek Section 23 23.61   50 Year 43.46 225.26 226.69 226.69 227.08 0.010348 3.41 28.48 50.74 0.96
Spring Creek Section 23 23.61   100 year 49.69 225.26 226.86 226.86 227.17 0.007439 3.15 38.47 63.27 0.83
Spring Creek Section 23 23.61   350 year 71.84 225.26 227.06 227.06 227.40 0.007719 3.50 52.17 69.59 0.87
Spring Creek Section 23 23.61   Regional 139.59 225.26 227.46 227.46 227.93 0.009436 4.47 80.97 75.96 0.99

Spring Creek Section 23 23.60   2 Year 14.24 223.50 224.54 224.54 224.76 0.016270 2.07 6.98 19.51 0.99
Spring Creek Section 23 23.60   5 Year 22.02 223.50 224.73 224.73 224.95 0.010676 2.12 13.40 45.41 0.85
Spring Creek Section 23 23.60   10 Year 28.41 223.50 224.84 224.84 225.07 0.009306 2.20 19.14 56.34 0.82
Spring Creek Section 23 23.60   25 Year 36.91 223.50 224.93 224.93 225.19 0.009529 2.41 24.46 60.51 0.84
Spring Creek Section 23 23.60   50 Year 43.46 223.50 225.01 225.01 225.27 0.009112 2.49 29.09 63.93 0.84
Spring Creek Section 23 23.60   100 year 49.69 223.50 225.07 225.07 225.34 0.009100 2.59 32.77 65.46 0.84



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Spring Creek Section 23 23.60   350 year 71.84 223.50 225.23 225.23 225.56 0.009415 2.93 43.96 68.44 0.88
Spring Creek Section 23 23.60   Regional 139.59 223.50 225.60 225.60 226.07 0.010598 3.75 69.81 72.74 0.98

Spring Creek Section 23 23.59   2 Year 14.24 221.54 223.30 223.31 0.000211 0.53 77.31 101.46 0.14
Spring Creek Section 23 23.59   5 Year 22.02 221.54 223.81 223.82 0.000109 0.47 133.87 125.18 0.11
Spring Creek Section 23 23.59   10 Year 28.41 221.54 224.19 224.19 0.000075 0.43 184.76 139.71 0.09
Spring Creek Section 23 23.59   25 Year 36.91 221.54 224.65 224.66 0.000052 0.41 250.91 145.15 0.08
Spring Creek Section 23 23.59   50 Year 43.46 221.54 224.78 224.78 0.000059 0.45 268.64 146.57 0.08
Spring Creek Section 23 23.59   100 year 49.69 221.54 224.97 224.97 0.000057 0.46 297.29 148.83 0.08
Spring Creek Section 23 23.59   350 year 71.84 221.54 225.00 225.01 0.000114 0.65 301.73 149.12 0.12
Spring Creek Section 23 23.59   Regional 139.59 221.54 225.47 225.48 0.000229 1.01 373.14 153.92 0.17

Spring Creek Section 23 23.58   2 Year 14.24 221.50 222.96 222.63 223.20 0.004485 2.25 6.99 15.70 0.63
Spring Creek Section 23 23.58   5 Year 22.02 221.50 223.37 222.94 223.70 0.004218 2.62 9.32 19.37 0.64
Spring Creek Section 23 23.58   10 Year 28.41 221.50 223.67 223.16 224.06 0.004040 2.86 11.04 23.44 0.65
Spring Creek Section 23 23.58   25 Year 36.91 221.50 224.04 223.44 224.51 0.003839 3.13 13.16 66.29 0.65
Spring Creek Section 23 23.58   50 Year 43.46 221.50 224.65 223.63 224.74 0.000865 1.72 72.06 99.25 0.32
Spring Creek Section 23 23.58   100 year 49.69 221.50 224.87 223.81 224.94 0.000691 1.62 90.45 105.94 0.29
Spring Creek Section 23 23.58   350 year 71.84 221.50 224.70 224.40 224.92 0.002109 2.72 76.10 100.79 0.50
Spring Creek Section 23 23.58   Regional 139.59 221.50 225.15 224.92 225.39 0.002582 3.30 144.01 126.72 0.57

Spring Creek Section 23 23.575  Culvert

Spring Creek Section 23 23.57   2 Year 14.24 221.50 222.68 222.68 223.13 0.012275 3.03 5.11 16.85 0.99
Spring Creek Section 23 23.57   5 Year 22.02 221.50 222.98 222.98 223.58 0.011403 3.51 6.85 19.80 1.00
Spring Creek Section 23 23.57   10 Year 28.41 221.50 223.20 223.20 223.92 0.011010 3.84 8.11 22.57 1.01
Spring Creek Section 23 23.57   25 Year 36.91 221.50 223.48 223.48 224.33 0.010503 4.19 9.65 27.56 1.01
Spring Creek Section 23 23.57   50 Year 43.46 221.50 223.68 223.68 224.62 0.010091 4.42 10.80 31.34 1.01
Spring Creek Section 23 23.57   100 year 49.69 221.50 223.85 223.85 224.88 0.009933 4.64 11.78 34.28 1.02
Spring Creek Section 23 23.57   350 year 71.84 221.50 224.15 224.15 224.47 0.003851 3.12 50.42 68.50 0.65
Spring Creek Section 23 23.57   Regional 139.59 221.50 224.72 224.72 225.18 0.004942 4.09 103.92 112.81 0.76

Spring Creek Section 23 23.56   2 Year 14.24 221.49 222.31 222.21 222.48 0.007413 1.86 8.92 20.31 0.73
Spring Creek Section 23 23.56   5 Year 22.02 221.49 222.43 222.39 222.70 0.009768 2.38 11.51 23.89 0.86
Spring Creek Section 23 23.56   10 Year 28.41 221.49 222.55 222.55 222.86 0.009700 2.60 14.68 31.92 0.88
Spring Creek Section 23 23.56   25 Year 36.91 221.49 222.80 222.80 223.01 0.005370 2.28 33.96 99.78 0.68
Spring Creek Section 23 23.56   50 Year 43.46 221.49 222.86 222.86 223.08 0.005477 2.39 40.33 101.67 0.69
Spring Creek Section 23 23.56   100 year 49.69 221.49 222.91 222.91 223.14 0.005750 2.51 45.16 103.09 0.71
Spring Creek Section 23 23.56   350 year 71.84 221.49 223.22 223.37 0.003440 2.25 78.84 111.60 0.57
Spring Creek Section 23 23.56   Regional 139.59 221.49 223.62 223.81 0.003964 2.81 125.25 121.67 0.64

Spring Creek Section 23 23.55   2 Year 14.24 221.00 221.77 221.81 0.004114 1.13 25.28 81.70 0.52
Spring Creek Section 23 23.55   5 Year 22.02 221.00 221.89 221.93 0.003810 1.26 35.12 83.07 0.52
Spring Creek Section 23 23.55   10 Year 28.41 221.00 222.00 222.04 0.003179 1.28 44.30 84.33 0.48
Spring Creek Section 23 23.55   25 Year 36.91 221.00 222.10 222.15 0.003157 1.39 52.81 85.37 0.49
Spring Creek Section 23 23.55   50 Year 43.46 221.00 222.17 222.23 0.003069 1.46 59.35 86.16 0.49
Spring Creek Section 23 23.55   100 year 49.69 221.00 222.24 222.30 0.003078 1.53 64.74 86.80 0.50
Spring Creek Section 23 23.55   350 year 71.84 221.00 223.16 223.18 0.000502 0.97 148.80 95.67 0.23
Spring Creek Section 23 23.55   Regional 139.59 221.00 223.45 223.51 0.001105 1.59 177.66 98.57 0.34

Spring Creek Section 23 23.54   2 Year 14.24 219.92 220.76 220.76 221.03 0.013026 2.34 6.85 15.83 0.95
Spring Creek Section 23 23.54   5 Year 22.02 219.92 220.99 220.99 221.27 0.009515 2.47 12.13 27.62 0.86
Spring Creek Section 23 23.54   10 Year 28.41 219.92 221.09 221.09 221.44 0.010018 2.74 15.44 34.70 0.90
Spring Creek Section 23 23.54   25 Year 36.91 219.92 221.28 221.28 221.60 0.007958 2.75 23.59 49.16 0.83
Spring Creek Section 23 23.54   50 Year 43.46 219.92 221.38 221.38 221.70 0.007543 2.84 28.74 54.02 0.82
Spring Creek Section 23 23.54   100 year 49.69 219.92 221.48 221.45 221.79 0.006784 2.84 34.64 59.41 0.78
Spring Creek Section 23 23.54   350 year 71.84 219.92 223.12 223.14 0.000272 0.97 213.03 158.46 0.18
Spring Creek Section 23 23.54   Regional 139.59 219.92 223.37 223.42 0.000657 1.59 253.82 167.71 0.28

Spring Creek Section 23 23.53   2 Year 5.05 219.50 220.12 219.90 220.21 0.003829 1.29 3.92 14.47 0.52
Spring Creek Section 23 23.53   5 Year 7.52 219.50 220.31 220.03 220.42 0.003588 1.48 5.08 16.81 0.53
Spring Creek Section 23 23.53   10 Year 12.39 219.50 220.61 220.23 220.77 0.003303 1.76 7.02 20.28 0.53
Spring Creek Section 23 23.53   25 Year 19.01 219.50 220.96 220.48 221.18 0.003145 2.06 9.21 25.40 0.54
Spring Creek Section 23 23.53   50 Year 21.54 219.50 221.08 220.56 221.32 0.003085 2.16 9.99 27.44 0.55
Spring Creek Section 23 23.53   100 year 24.13 219.50 221.21 220.64 221.47 0.003005 2.24 10.77 29.44 0.55
Spring Creek Section 23 23.53   350 year 73.83 219.50 223.10 221.91 223.12 0.000214 0.96 214.93 184.07 0.16
Spring Creek Section 23 23.53   Regional 147.25 219.50 223.30 222.61 223.38 0.000604 1.67 253.34 196.45 0.28

Spring Creek Section 23 23.525  Culvert

Spring Creek Section 23 23.52   2 Year 5.05 219.50 219.97 219.90 220.12 0.010671 1.71 2.95 8.01 0.80
Spring Creek Section 23 23.52   5 Year 7.52 219.50 220.12 220.03 220.31 0.009275 1.92 3.91 9.34 0.78
Spring Creek Section 23 23.52   10 Year 12.39 219.50 220.37 220.23 220.63 0.008312 2.27 5.45 11.85 0.78
Spring Creek Section 23 23.52   25 Year 19.01 219.50 220.56 220.48 220.97 0.009868 2.84 6.69 13.72 0.88
Spring Creek Section 23 23.52   50 Year 21.54 219.50 220.60 220.56 221.09 0.011157 3.10 6.95 14.06 0.94
Spring Creek Section 23 23.52   100 year 24.13 219.50 220.73 220.65 221.22 0.009862 3.12 7.73 15.08 0.90
Spring Creek Section 23 23.52   350 year 73.83 219.50 221.91 221.91 223.11 0.009720 4.86 15.18 30.15 1.00
Spring Creek Section 23 23.52   Regional 147.25 219.50 222.81 222.81 223.35 0.004131 3.87 100.62 126.06 0.69

Spring Creek Section 23 23.51   2 Year 5.05 218.70 219.57 219.65 0.003426 1.27 4.19 6.92 0.49
Spring Creek Section 23 23.51   5 Year 7.52 218.70 219.73 219.84 0.003601 1.50 5.39 7.64 0.53
Spring Creek Section 23 23.51   10 Year 12.39 218.70 219.99 219.66 220.16 0.003795 1.85 7.89 12.14 0.57
Spring Creek Section 23 23.51   25 Year 19.01 218.70 220.26 219.92 220.44 0.003393 2.03 17.61 47.25 0.55
Spring Creek Section 23 23.51   50 Year 21.54 218.70 220.35 220.15 220.52 0.003124 2.03 22.24 54.97 0.54
Spring Creek Section 23 23.51   100 year 24.13 218.70 220.24 220.24 220.55 0.005844 2.64 16.77 46.07 0.73
Spring Creek Section 23 23.51   350 year 73.83 218.70 220.87 220.87 221.22 0.006043 3.46 57.91 76.96 0.79
Spring Creek Section 23 23.51   Regional 147.25 218.70 221.29 221.29 221.76 0.007769 4.46 92.20 86.71 0.92

Spring Creek Section 23 23.505  2 Year 5.05 217.87 218.52 218.52 218.74 0.016401 2.08 2.49 6.19 1.00
Spring Creek Section 23 23.505  5 Year 7.52 217.87 218.65 218.65 218.93 0.014768 2.35 3.35 6.63 0.99
Spring Creek Section 23 23.505  10 Year 12.39 217.87 218.88 218.88 219.25 0.013007 2.75 4.92 7.37 0.98
Spring Creek Section 23 23.505  25 Year 19.01 217.87 219.13 219.13 219.62 0.011889 3.16 6.94 9.18 0.99
Spring Creek Section 23 23.505  50 Year 21.54 217.87 219.21 219.21 219.75 0.011713 3.31 7.78 10.97 0.99
Spring Creek Section 23 23.505  100 year 24.13 217.87 219.59 219.59 219.80 0.003883 2.30 24.93 76.40 0.60
Spring Creek Section 23 23.505  350 year 73.83 217.87 220.52 220.61 0.001560 2.01 105.58 93.39 0.41
Spring Creek Section 23 23.505  Regional 147.25 217.87 221.13 221.24 0.001877 2.56 164.81 104.64 0.47

Spring Creek Section 23 23.50   2 Year 5.05 217.00 217.67 217.66 217.88 0.001976 2.03 2.65 8.47 0.93
Spring Creek Section 23 23.50   5 Year 7.52 217.00 217.81 217.81 218.07 0.001794 2.29 4.19 13.42 0.92
Spring Creek Section 23 23.50   10 Year 12.39 217.00 218.05 218.05 218.35 0.001455 2.55 8.30 21.11 0.88
Spring Creek Section 23 23.50   25 Year 19.01 217.00 218.27 218.27 218.62 0.001343 2.86 13.66 26.40 0.88
Spring Creek Section 23 23.50   50 Year 21.54 217.00 218.41 218.34 218.72 0.001049 2.74 17.58 29.79 0.79
Spring Creek Section 23 23.50   100 year 24.13 217.00 218.57 218.42 218.84 0.000818 2.62 22.44 34.81 0.71
Spring Creek Section 23 23.50   350 year 73.83 217.00 220.47 220.56 0.000145 1.97 141.53 83.94 0.35
Spring Creek Section 23 23.50   Regional 147.25 217.00 220.94 221.15 0.000306 3.12 182.86 91.96 0.51

Spring Creek Section 23 23.49   2 Year 5.05 216.50 217.43 217.43 217.64 0.001549 2.25 4.82 16.48 0.83
Spring Creek Section 23 23.49   5 Year 7.52 216.50 217.59 217.59 217.82 0.001428 2.46 7.97 21.87 0.82
Spring Creek Section 23 23.49   10 Year 12.39 216.50 217.80 217.80 218.08 0.001473 2.87 13.23 28.47 0.86
Spring Creek Section 23 23.49   25 Year 19.01 216.50 218.29 218.03 218.41 0.000562 2.25 30.41 39.50 0.56
Spring Creek Section 23 23.49   50 Year 21.54 216.50 218.47 218.10 218.57 0.000427 2.11 37.88 42.98 0.50
Spring Creek Section 23 23.49   100 year 24.13 216.50 218.61 218.71 0.000384 2.10 44.50 48.68 0.48
Spring Creek Section 23 23.49   350 year 73.83 216.50 220.48 220.53 0.000136 1.96 170.01 91.42 0.32



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Spring Creek Section 23 23.49   Regional 147.25 216.50 220.94 221.09 0.000347 3.37 237.81 154.13 0.52

Spring Creek Section 23 23.48   2 Year 5.05 216.30 217.10 217.10 217.32 0.002263 2.09 2.42 9.02 1.00
Spring Creek Section 23 23.48   5 Year 7.52 216.30 217.23 217.23 217.52 0.002079 2.39 3.15 9.96 1.00
Spring Creek Section 23 23.48   10 Year 12.39 216.30 217.46 217.46 217.87 0.001859 2.82 4.39 11.52 1.00
Spring Creek Section 23 23.48   25 Year 19.01 216.30 217.73 217.73 218.27 0.001702 3.26 5.83 14.85 1.00
Spring Creek Section 23 23.48   50 Year 21.54 216.30 217.83 217.83 218.41 0.001646 3.39 6.35 15.98 1.00
Spring Creek Section 23 23.48   100 year 24.13 216.30 218.00 217.92 218.56 0.001307 3.31 7.28 17.58 0.91
Spring Creek Section 23 23.48   350 year 73.83 216.30 220.41 219.33 220.55 0.000109 1.88 114.91 103.12 0.31
Spring Creek Section 23 23.48   Regional 147.25 216.30 220.00 220.00 220.87 0.000741 4.52 78.20 68.29 0.80

Spring Creek Section 23 23.475  Culvert

Spring Creek Section 23 23.47   2 Year 5.05 216.30 216.92 216.92 217.14 0.002255 2.10 2.40 7.72 1.01
Spring Creek Section 23 23.47   5 Year 7.52 216.30 217.05 217.05 217.35 0.002047 2.39 3.14 12.91 1.00
Spring Creek Section 23 23.47   10 Year 12.39 216.30 217.28 217.28 217.69 0.001827 2.83 4.39 19.38 1.00
Spring Creek Section 23 23.47   25 Year 19.01 216.30 217.55 217.55 218.09 0.001656 3.26 5.84 25.67 1.00
Spring Creek Section 23 23.47   50 Year 21.54 216.30 217.65 217.65 218.23 0.001621 3.40 6.34 27.10 1.00
Spring Creek Section 23 23.47   100 year 24.13 216.30 217.74 217.74 218.37 0.001567 3.52 6.85 32.12 1.00
Spring Creek Section 23 23.47   350 year 73.83 216.30 219.15 219.15 220.48 0.001221 5.11 14.44 88.52 1.00
Spring Creek Section 23 23.47   Regional 147.25 216.30 219.72 219.50 219.99 0.000362 3.07 167.57 108.92 0.56

Spring Creek Section 23 23.46   2 Year 5.05 215.50 216.24 216.24 216.49 0.002040 2.27 2.66 7.72 0.95
Spring Creek Section 23 23.46   5 Year 7.52 215.50 216.41 216.41 216.71 0.001751 2.50 4.25 10.56 0.92
Spring Creek Section 23 23.46   10 Year 12.39 215.50 216.70 216.70 217.05 0.001399 2.78 8.48 19.86 0.87
Spring Creek Section 23 23.46   25 Year 19.01 215.50 217.01 217.01 217.35 0.001069 2.90 16.66 32.12 0.79
Spring Creek Section 23 23.46   50 Year 21.54 215.50 217.07 217.07 217.44 0.001126 3.06 18.71 37.05 0.82
Spring Creek Section 23 23.46   100 year 24.13 215.50 217.11 217.11 217.52 0.001253 3.28 20.14 40.32 0.87
Spring Creek Section 23 23.46   350 year 73.83 215.50 218.76 218.86 0.000226 2.31 136.39 92.93 0.42
Spring Creek Section 23 23.46   Regional 147.25 215.50 219.80 219.91 0.000212 2.71 250.12 128.71 0.43

Spring Creek Section 23 23.45   2 Year 5.05 215.14 216.00 216.05 0.000330 1.02 6.08 16.01 0.41
Spring Creek Section 23 23.45   5 Year 7.52 215.14 216.24 216.29 0.000226 1.04 11.07 25.60 0.36
Spring Creek Section 23 23.45   10 Year 12.39 215.14 216.63 216.68 0.000143 1.06 24.32 41.28 0.30
Spring Creek Section 23 23.45   25 Year 19.01 215.14 216.94 216.99 0.000138 1.21 38.19 50.76 0.31
Spring Creek Section 23 23.45   50 Year 21.54 215.14 217.02 217.08 0.000142 1.27 42.68 54.01 0.32
Spring Creek Section 23 23.45   100 year 24.13 215.14 217.10 217.17 0.000145 1.33 47.17 56.94 0.32
Spring Creek Section 23 23.45   350 year 73.83 215.14 218.77 218.82 0.000065 1.39 189.76 105.93 0.24
Spring Creek Section 23 23.45   Regional 147.25 215.14 219.81 219.88 0.000081 1.85 311.89 135.18 0.28

Spring Creek Section 23 23.44   2 Year 5.05 214.81 215.68 215.68 215.97 0.001661 2.49 3.20 7.87 0.91
Spring Creek Section 23 23.44   5 Year 7.52 214.81 215.87 215.87 216.22 0.001538 2.79 4.90 9.61 0.91
Spring Creek Section 23 23.44   10 Year 12.39 214.81 216.23 216.23 216.62 0.001219 3.08 9.84 20.25 0.86
Spring Creek Section 23 23.44   25 Year 19.01 214.81 216.59 216.59 216.94 0.000933 3.16 19.54 33.42 0.78
Spring Creek Section 23 23.44   50 Year 21.54 214.81 216.66 216.66 217.02 0.000965 3.31 21.92 34.84 0.80
Spring Creek Section 23 23.44   100 year 24.13 214.81 216.73 216.73 217.11 0.000977 3.42 24.52 36.45 0.81
Spring Creek Section 23 23.44   350 year 73.83 214.81 218.70 218.81 0.000198 2.52 148.70 100.73 0.41
Spring Creek Section 23 23.44   Regional 147.25 214.81 219.79 219.87 0.000159 2.67 370.99 250.61 0.39

Spring Creek Section 23 23.435  2 Year 5.05 213.90 214.70 214.48 214.80 0.000794 1.39 3.64 5.50 0.54
Spring Creek Section 23 23.435  5 Year 7.52 213.90 214.89 214.61 215.02 0.000818 1.61 4.67 5.50 0.56
Spring Creek Section 23 23.435  10 Year 12.39 213.90 215.21 214.84 215.40 0.000850 1.92 6.44 5.50 0.57
Spring Creek Section 23 23.435  25 Year 19.01 213.90 215.59 215.11 215.84 0.000887 2.23 8.53 5.50 0.57
Spring Creek Section 23 23.435  50 Year 21.54 213.90 215.72 215.20 216.00 0.000900 2.33 9.26 5.50 0.57
Spring Creek Section 23 23.435  100 year 24.13 213.90 215.85 215.29 216.15 0.000901 2.42 9.98 5.52 0.57
Spring Creek Section 23 23.435  350 year 73.83 213.90 218.11 216.68 218.66 0.000595 3.30 22.37 33.33 0.52
Spring Creek Section 23 23.435  Regional 147.25 213.90 218.98 218.98 219.68 0.000955 4.15 90.00 93.83 0.60

Spring Creek Section 23 23.434  Culvert

Spring Creek Section 23 23.43   2 Year 5.05 213.90 214.52 214.52 214.75 0.002469 2.09 2.42 6.37 1.00
Spring Creek Section 23 23.43   5 Year 7.52 213.90 214.66 214.66 214.95 0.002266 2.38 3.15 6.52 1.01
Spring Creek Section 23 23.43   10 Year 12.39 213.90 214.89 214.89 215.29 0.001998 2.80 4.42 7.49 1.00
Spring Creek Section 23 23.43   25 Year 19.01 213.90 215.16 215.16 215.69 0.001807 3.23 5.89 12.71 1.00
Spring Creek Section 23 23.43   50 Year 21.54 213.90 215.25 215.25 215.83 0.001768 3.37 6.39 14.10 1.00
Spring Creek Section 23 23.43   100 year 24.13 213.90 215.33 215.33 215.96 0.001735 3.51 6.88 15.43 1.00
Spring Creek Section 23 23.43   350 year 73.83 213.90 216.72 216.72 218.04 0.001347 5.09 14.51 41.38 1.00
Spring Creek Section 23 23.43   Regional 147.25 213.90 218.09 218.09 218.48 0.000422 3.46 191.84 249.32 0.55

Spring Creek Section 23 23.42   2 Year 5.05 213.37 214.33 214.06 214.45 0.005246 1.51 3.34 4.64 0.57
Spring Creek Section 23 23.42   5 Year 7.52 213.37 214.52 214.24 214.68 0.005469 1.76 4.37 6.44 0.60
Spring Creek Section 23 23.42   10 Year 12.39 213.37 214.77 214.54 215.00 0.006013 2.18 6.48 10.55 0.66
Spring Creek Section 23 23.42   25 Year 19.01 213.37 215.02 214.89 215.31 0.006200 2.53 9.70 15.13 0.69
Spring Creek Section 23 23.42   50 Year 21.54 213.37 215.10 215.00 215.41 0.006135 2.62 11.01 16.62 0.69
Spring Creek Section 23 23.42   100 year 24.13 213.37 215.18 215.09 215.49 0.006138 2.71 12.30 18.04 0.70
Spring Creek Section 23 23.42   350 year 73.83 213.37 216.20 216.51 0.004270 3.17 41.96 40.71 0.63
Spring Creek Section 23 23.42   Regional 147.25 213.37 216.93 217.28 0.004160 3.70 78.41 59.02 0.65

Spring Creek Section 23 23.415  2 Year 5.05 212.65 213.33 213.33 213.59 0.017028 2.25 2.25 4.42 1.01
Spring Creek Section 23 23.415  5 Year 7.52 212.65 213.50 213.50 213.81 0.016185 2.48 3.03 4.91 1.01
Spring Creek Section 23 23.415  10 Year 12.39 212.65 213.77 213.77 214.16 0.012737 2.78 4.67 7.20 0.95
Spring Creek Section 23 23.415  25 Year 19.01 212.65 214.06 214.06 214.52 0.010694 3.08 7.06 9.41 0.91
Spring Creek Section 23 23.415  50 Year 21.54 212.65 214.16 214.16 214.63 0.010155 3.16 8.02 10.38 0.90
Spring Creek Section 23 23.415  100 year 24.13 212.65 214.26 214.26 214.74 0.009531 3.22 9.10 11.50 0.88
Spring Creek Section 23 23.415  350 year 73.83 212.65 215.34 215.34 215.95 0.007044 4.09 29.02 27.09 0.83
Spring Creek Section 23 23.415  Regional 147.25 212.65 216.27 216.27 216.80 0.005225 4.36 69.91 60.92 0.76

Spring Creek Section 23 23.41   2 Year 5.59 211.58 212.84 211.89 212.84 0.000055 0.23 26.47 28.07 0.07
Spring Creek Section 23 23.41   5 Year 7.88 211.58 213.22 211.95 213.22 0.000039 0.24 37.72 31.15 0.06
Spring Creek Section 23 23.41   10 Year 13.00 211.58 213.58 212.06 213.58 0.000050 0.31 49.51 35.05 0.07
Spring Creek Section 23 23.41   25 Year 19.79 211.58 213.79 212.17 213.80 0.000079 0.41 57.34 39.55 0.09
Spring Creek Section 23 23.41   50 Year 22.62 211.58 213.87 212.21 213.88 0.000090 0.45 60.57 41.34 0.10
Spring Creek Section 23 23.41   100 year 25.38 211.58 213.94 212.25 213.95 0.000101 0.49 63.52 42.87 0.10
Spring Creek Section 23 23.41   350 year 77.61 211.58 214.63 212.83 214.68 0.000334 1.07 98.51 59.27 0.20
Spring Creek Section 23 23.41   Regional 152.73 211.58 214.90 213.43 215.05 0.000920 1.88 115.55 69.79 0.34

REN creek Section 6 6.28    2 Year 5.16 136.20 137.31 136.63 137.33 0.000622 0.62 8.35 9.55 0.21
REN creek Section 6 6.28    5 Year 7.09 136.20 137.47 136.72 137.49 0.000724 0.72 9.91 10.13 0.23
REN creek Section 6 6.28    10 Year 8.45 136.20 137.56 136.78 137.59 0.000789 0.78 10.88 10.47 0.24
REN creek Section 6 6.28    25 Year 10.19 136.20 137.67 136.86 137.71 0.000860 0.84 12.07 10.88 0.26
REN creek Section 6 6.28    50 Year 11.51 136.20 137.75 136.90 137.79 0.000912 0.89 12.89 11.15 0.26
REN creek Section 6 6.28    100 year 12.85 136.20 137.81 136.95 137.86 0.000980 0.94 13.60 11.38 0.28
REN creek Section 6 6.28    350 year 17.40 136.20 138.04 137.11 138.10 0.001071 1.06 16.39 14.88 0.29
REN creek Section 6 6.28    Regional 22.02 136.20 138.22 137.24 138.29 0.001139 1.19 18.79 15.94 0.31

REN creek Section 6 6.27    2 Year 5.88 136.00 137.16 136.88 137.26 0.003974 1.38 4.47 8.89 0.52
REN creek Section 6 6.27    5 Year 8.06 136.00 137.28 137.02 137.41 0.004325 1.60 5.68 11.35 0.56
REN creek Section 6 6.27    10 Year 9.58 136.00 137.35 137.10 137.50 0.004559 1.73 6.52 12.79 0.58
REN creek Section 6 6.27    25 Year 11.55 136.00 137.43 137.19 137.60 0.004795 1.88 7.64 14.48 0.61
REN creek Section 6 6.27    50 Year 13.03 136.00 137.49 137.26 137.68 0.004965 1.98 8.47 15.61 0.62
REN creek Section 6 6.27    100 year 14.53 136.00 137.49 137.33 137.72 0.006139 2.21 8.50 15.65 0.69
REN creek Section 6 6.27    350 year 19.62 136.00 137.54 137.52 137.91 0.009281 2.81 9.34 16.71 0.86
REN creek Section 6 6.27    Regional 24.55 136.00 137.68 137.68 138.09 0.009038 3.00 11.87 19.59 0.86



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

REN creek Section 6 6.26    2 Year 7.86 135.70 136.24 136.24 136.43 0.017259 1.94 4.06 10.82 1.01
REN creek Section 6 6.26    5 Year 10.71 135.70 136.34 136.34 136.55 0.016516 2.07 5.17 12.00 1.01
REN creek Section 6 6.26    10 Year 12.70 135.70 136.40 136.40 136.63 0.016028 2.15 5.91 12.74 1.01
REN creek Section 6 6.26    25 Year 15.25 135.70 136.46 136.46 136.72 0.015673 2.24 6.82 13.57 1.01
REN creek Section 6 6.26    50 Year 17.17 135.70 136.51 136.51 136.78 0.015461 2.30 7.48 14.15 1.01
REN creek Section 6 6.26    100 year 19.12 135.70 136.61 136.56 136.84 0.011709 2.13 8.96 15.37 0.89
REN creek Section 6 6.26    350 year 25.71 135.70 136.88 137.07 0.006852 1.89 13.60 18.69 0.71
REN creek Section 6 6.26    Regional 31.45 135.70 137.07 137.24 0.005061 1.82 17.35 20.82 0.63

REN creek Section 6 6.25    2 Year 11.36 133.60 135.46 135.52 0.001008 1.07 11.88 12.61 0.26
REN creek Section 6 6.25    5 Year 15.39 133.60 135.70 135.78 0.001133 1.24 15.29 15.99 0.28
REN creek Section 6 6.25    10 Year 18.20 133.60 135.85 135.94 0.001183 1.33 17.86 18.13 0.29
REN creek Section 6 6.25    25 Year 21.79 133.60 136.02 136.11 0.001250 1.44 21.02 20.53 0.31
REN creek Section 6 6.25    50 Year 24.50 133.60 136.13 136.24 0.001279 1.51 23.56 22.41 0.31
REN creek Section 6 6.25    100 year 27.24 133.60 136.28 136.39 0.001217 1.53 27.12 24.81 0.31
REN creek Section 6 6.25    350 year 36.48 133.60 136.39 136.56 0.001815 1.93 29.95 26.66 0.38
REN creek Section 6 6.25    Regional 43.66 133.60 136.56 136.74 0.001989 2.10 34.56 29.48 0.40

REN creek Section 6 6.24    2 Year 13.57 133.60 135.23 135.34 0.002597 1.83 16.51 21.53 0.47
REN creek Section 6 6.24    5 Year 18.36 133.60 135.50 135.59 0.002230 1.88 22.53 24.26 0.45
REN creek Section 6 6.24    10 Year 21.68 133.60 135.66 135.76 0.002038 1.91 26.73 26.00 0.43
REN creek Section 6 6.24    25 Year 25.94 133.60 135.84 135.93 0.001959 1.98 31.38 27.79 0.43
REN creek Section 6 6.24    50 Year 29.14 133.60 135.96 136.06 0.001896 2.02 34.90 29.08 0.43
REN creek Section 6 6.24    100 year 32.38 133.60 136.13 136.22 0.001674 1.99 40.04 31.24 0.41
REN creek Section 6 6.24    350 year 43.30 133.60 136.12 136.29 0.003056 2.68 39.70 31.11 0.55
REN creek Section 6 6.24    Regional 51.40 133.60 136.27 136.46 0.003267 2.88 44.42 32.94 0.57

REN creek Section 6 6.23    2 Year 13.57 133.00 134.98 135.07 0.001564 1.59 18.72 26.11 0.38
REN creek Section 6 6.23    5 Year 18.36 133.00 135.28 135.36 0.001318 1.62 29.46 41.00 0.36
REN creek Section 6 6.23    10 Year 21.68 133.00 135.49 135.56 0.001061 1.55 38.87 48.48 0.33
REN creek Section 6 6.23    25 Year 25.94 133.00 135.69 135.75 0.000948 1.55 49.03 56.21 0.32
REN creek Section 6 6.23    50 Year 29.14 133.00 135.83 135.89 0.000838 1.51 57.50 59.76 0.30
REN creek Section 6 6.23    100 year 32.38 133.00 136.04 136.08 0.000640 1.39 70.19 63.01 0.27
REN creek Section 6 6.23    350 year 43.30 133.00 135.86 135.98 0.001712 2.18 59.41 60.23 0.43
REN creek Section 6 6.23    Regional 51.40 133.00 136.02 136.14 0.001661 2.24 69.37 62.86 0.43

REN creek Section 6 6.22    2 Year 13.57 132.80 134.98 134.99 0.000093 0.43 64.54 62.22 0.10
REN creek Section 6 6.22    5 Year 18.36 132.80 135.28 135.29 0.000088 0.47 84.41 67.40 0.10
REN creek Section 6 6.22    10 Year 21.68 132.80 135.49 135.49 0.000083 0.48 98.51 70.00 0.10
REN creek Section 6 6.22    25 Year 25.94 132.80 135.68 135.69 0.000086 0.51 112.05 72.41 0.10
REN creek Section 6 6.22    50 Year 29.14 132.80 135.82 135.83 0.000086 0.53 122.41 74.21 0.10
REN creek Section 6 6.22    100 year 32.38 132.80 136.02 136.03 0.000078 0.53 137.80 76.79 0.10
REN creek Section 6 6.22    350 year 43.30 132.80 135.83 135.85 0.000185 0.78 123.51 74.39 0.15
REN creek Section 6 6.22    Regional 51.40 132.80 135.98 136.00 0.000207 0.85 134.86 76.30 0.16

REN creek Section 6 6.21    2 Year 13.57 132.87 134.60 134.10 134.89 0.003615 2.38 5.69 23.76 0.59
REN creek Section 6 6.21    5 Year 18.36 132.87 135.24 134.36 135.28 0.000442 0.91 40.51 55.83 0.20
REN creek Section 6 6.21    10 Year 21.68 132.87 135.45 134.53 135.48 0.000374 0.89 53.12 63.90 0.19
REN creek Section 6 6.21    25 Year 25.94 132.87 135.65 134.74 135.67 0.000348 0.91 66.14 70.90 0.18
REN creek Section 6 6.21    50 Year 29.14 132.87 135.79 134.88 135.82 0.000323 0.91 76.68 75.72 0.18
REN creek Section 6 6.21    100 year 32.38 132.87 136.00 135.03 136.02 0.000263 0.86 93.31 82.76 0.16
REN creek Section 6 6.21    350 year 43.30 132.87 135.76 135.06 135.83 0.000751 1.37 74.81 74.89 0.27
REN creek Section 6 6.21    Regional 51.40 132.87 135.91 135.06 135.98 0.000783 1.45 86.30 79.87 0.28

REN creek Section 6 6.205   Culvert

REN creek Section 6 6.20    2 Year 13.57 132.87 134.05 134.05 134.63 0.011494 3.40 3.99 8.31 1.00
REN creek Section 6 6.20    5 Year 18.36 132.87 134.31 134.31 135.03 0.010712 3.76 4.89 10.55 1.00
REN creek Section 6 6.20    10 Year 21.68 132.87 134.48 134.48 135.28 0.010296 3.97 5.46 12.74 1.00
REN creek Section 6 6.20    25 Year 25.94 132.87 134.68 134.68 135.59 0.009896 4.21 6.16 15.89 1.00
REN creek Section 6 6.20    50 Year 29.14 132.87 134.83 134.83 135.81 0.009673 4.38 6.65 18.62 1.00
REN creek Section 6 6.20    100 year 32.38 132.87 134.97 134.97 136.02 0.009414 4.53 7.14 21.46 1.00
REN creek Section 6 6.20    350 year 43.30 132.87 135.06 135.06 135.61 0.005746 3.62 21.97 26.30 0.78
REN creek Section 6 6.20    Regional 51.40 132.87 135.60 135.06 135.90 0.002704 2.88 44.73 54.09 0.56

REN creek Section 6 6.19    2 Year 13.57 132.40 133.90 134.05 0.003451 1.89 11.42 16.95 0.54
REN creek Section 6 6.19    5 Year 18.36 132.40 134.10 134.28 0.003440 2.09 15.13 20.09 0.56
REN creek Section 6 6.19    10 Year 21.68 132.40 134.23 134.42 0.003428 2.20 17.72 22.25 0.56
REN creek Section 6 6.19    25 Year 25.94 132.40 134.37 134.57 0.003397 2.32 21.06 24.76 0.57
REN creek Section 6 6.19    50 Year 29.14 132.40 134.47 134.68 0.003350 2.39 23.64 26.53 0.57
REN creek Section 6 6.19    100 year 32.38 132.40 134.56 134.78 0.003303 2.46 26.26 28.22 0.57
REN creek Section 6 6.19    350 year 43.30 132.40 134.86 135.09 0.003082 2.62 35.48 33.56 0.56
REN creek Section 6 6.19    Regional 51.40 132.40 135.65 135.75 0.001006 1.84 67.16 45.61 0.34

REN creek Section 6 6.18    2 Year 13.57 132.32 133.70 133.78 0.001630 1.31 14.38 21.22 0.37
REN creek Section 6 6.18    5 Year 18.36 132.32 133.91 134.00 0.001641 1.45 19.20 25.06 0.38
REN creek Section 6 6.18    10 Year 21.68 132.32 134.03 134.14 0.001634 1.53 22.56 27.35 0.38
REN creek Section 6 6.18    25 Year 25.94 132.32 134.18 134.29 0.001619 1.62 26.83 29.81 0.39
REN creek Section 6 6.18    50 Year 29.14 132.32 134.29 134.40 0.001596 1.67 30.10 31.56 0.39
REN creek Section 6 6.18    100 year 32.38 132.32 134.39 134.51 0.001578 1.72 33.36 33.22 0.39
REN creek Section 6 6.18    350 year 43.30 132.32 134.71 134.83 0.001489 1.84 44.69 38.42 0.39
REN creek Section 6 6.18    Regional 51.40 132.32 135.61 135.66 0.000464 1.28 84.14 46.75 0.23

REN creek Section 6 6.17    2 Year 14.02 131.86 133.66 132.81 133.73 0.000970 1.16 12.12 13.48 0.30
REN creek Section 6 6.17    5 Year 18.89 131.86 133.85 132.96 133.95 0.001189 1.39 13.64 14.22 0.34
REN creek Section 6 6.17    10 Year 22.27 131.86 133.96 133.06 134.08 0.001359 1.54 14.46 14.59 0.36
REN creek Section 6 6.17    25 Year 26.58 131.86 134.07 133.17 134.22 0.001582 1.73 15.36 15.12 0.40
REN creek Section 6 6.17    50 Year 29.88 131.86 134.15 133.26 134.33 0.001760 1.87 15.96 15.51 0.42
REN creek Section 6 6.17    100 year 33.21 131.86 134.21 133.34 134.42 0.001950 2.01 16.49 15.86 0.44
REN creek Section 6 6.17    350 year 44.38 131.86 134.40 133.60 134.71 0.002627 2.47 17.95 16.81 0.52
REN creek Section 6 6.17    Regional 54.89 131.86 135.34 133.83 135.58 0.001261 2.16 25.41 47.65 0.38

REN creek Section 6 6.165   Bridge

REN creek Section 6 6.16    2 Year 14.02 131.80 133.62 132.87 133.70 0.001243 1.24 11.32 13.58 0.33
REN creek Section 6 6.16    5 Year 18.89 131.80 133.80 133.02 133.91 0.001522 1.48 12.74 15.23 0.37
REN creek Section 6 6.16    10 Year 22.27 131.80 133.89 133.12 134.03 0.001752 1.65 13.48 16.19 0.40
REN creek Section 6 6.16    25 Year 26.58 131.80 134.00 133.23 134.17 0.002062 1.86 14.28 17.23 0.44
REN creek Section 6 6.16    50 Year 29.88 131.80 134.06 133.32 134.27 0.002328 2.02 14.77 20.01 0.47
REN creek Section 6 6.16    100 year 33.21 131.80 134.11 133.40 134.35 0.002627 2.19 15.18 25.43 0.50
REN creek Section 6 6.16    350 year 44.38 131.80 134.22 133.66 134.61 0.003899 2.77 16.04 27.06 0.62
REN creek Section 6 6.16    Regional 54.89 131.80 134.36 133.89 134.88 0.004793 3.20 17.13 29.22 0.69

REN creek Section 6 6.15    2 Year 14.02 131.77 133.19 133.16 133.49 0.010349 3.38 10.82 18.56 0.93
REN creek Section 6 6.15    5 Year 18.89 131.77 133.35 133.35 133.68 0.010419 3.67 14.30 22.60 0.95
REN creek Section 6 6.15    10 Year 22.27 131.77 133.46 133.46 133.79 0.010329 3.82 16.72 25.02 0.96
REN creek Section 6 6.15    25 Year 26.58 131.77 133.56 133.56 133.91 0.010551 4.02 19.45 27.50 0.98
REN creek Section 6 6.15    50 Year 29.88 131.77 133.63 133.63 134.00 0.010636 4.15 21.52 29.25 0.99
REN creek Section 6 6.15    100 year 33.21 131.77 133.70 133.70 134.07 0.010664 4.26 23.61 30.90 0.99
REN creek Section 6 6.15    350 year 44.38 131.77 133.90 133.90 134.29 0.010893 4.60 30.14 35.58 1.02
REN creek Section 6 6.15    Regional 54.89 131.77 134.06 134.06 134.46 0.010716 4.80 36.25 39.04 1.03
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REN creek Section 6 6.14    2 Year 14.02 131.20 132.02 132.14 0.006965 1.54 9.11 18.03 0.68
REN creek Section 6 6.14    5 Year 18.89 131.20 132.23 132.34 0.004008 1.46 13.61 24.51 0.55
REN creek Section 6 6.14    10 Year 22.27 131.20 132.37 132.47 0.003087 1.44 17.20 28.66 0.49
REN creek Section 6 6.14    25 Year 26.58 131.20 132.52 132.62 0.002446 1.43 22.02 33.42 0.45
REN creek Section 6 6.14    50 Year 29.88 131.20 132.63 132.73 0.002103 1.42 26.03 36.91 0.43
REN creek Section 6 6.14    100 year 33.21 131.20 132.77 132.86 0.001712 1.38 31.34 41.45 0.39
REN creek Section 6 6.14    350 year 44.38 131.20 133.56 133.60 0.000462 0.99 74.64 68.03 0.22
REN creek Section 6 6.14    Regional 54.89 131.20 133.82 133.87 0.000434 1.04 94.18 80.24 0.22

REN creek Section 6 6.13    2 Year 14.02 129.80 131.60 131.65 0.000795 1.02 16.60 19.62 0.26
REN creek Section 6 6.13    5 Year 18.89 129.80 131.88 131.93 0.000767 1.11 22.64 24.27 0.27
REN creek Section 6 6.13    10 Year 22.27 129.80 132.04 132.10 0.000759 1.17 26.84 27.43 0.27
REN creek Section 6 6.13    25 Year 26.58 129.80 132.21 132.28 0.000776 1.26 31.95 32.09 0.27
REN creek Section 6 6.13    50 Year 29.88 129.80 132.34 132.42 0.000768 1.30 36.39 35.53 0.28
REN creek Section 6 6.13    100 year 33.21 129.80 132.52 132.59 0.000690 1.30 43.01 39.79 0.26
REN creek Section 6 6.13    350 year 44.38 129.80 133.47 133.51 0.000276 1.02 93.17 66.18 0.18
REN creek Section 6 6.13    Regional 54.89 129.80 133.74 133.78 0.000295 1.11 111.55 74.21 0.19

REN creek Section 6 6.12    2 Year 14.02 129.00 130.69 130.69 131.19 0.012352 3.26 5.62 7.57 0.87
REN creek Section 6 6.12    5 Year 18.89 129.00 131.06 130.95 131.52 0.008998 3.24 8.88 11.11 0.77
REN creek Section 6 6.12    10 Year 22.27 129.00 131.30 131.13 131.71 0.007268 3.17 12.19 16.50 0.71
REN creek Section 6 6.12    25 Year 26.58 129.00 131.63 131.94 0.004860 2.87 18.93 23.92 0.60
REN creek Section 6 6.12    50 Year 29.88 129.00 131.87 132.11 0.003630 2.64 25.29 29.26 0.52
REN creek Section 6 6.12    100 year 33.21 129.00 132.20 132.35 0.002241 2.25 35.75 33.96 0.42
REN creek Section 6 6.12    350 year 44.38 129.00 133.40 133.44 0.000531 1.37 86.86 53.23 0.22
REN creek Section 6 6.12    Regional 54.89 129.00 133.65 133.70 0.000566 1.48 101.75 62.63 0.23

REN creek Section 6 6.11    2 Year 14.02 128.40 130.85 129.43 130.94 0.000664 1.34 10.48 5.74 0.27
REN creek Section 6 6.11    5 Year 18.89 128.40 131.18 129.65 131.31 0.000789 1.59 11.90 5.80 0.30
REN creek Section 6 6.11    10 Year 22.27 128.40 131.38 129.80 131.54 0.000867 1.74 12.77 5.83 0.32
REN creek Section 6 6.11    25 Year 26.58 128.40 131.65 129.98 131.83 0.000931 1.91 13.90 5.86 0.34
REN creek Section 6 6.11    50 Year 29.88 128.40 131.84 130.11 132.05 0.000967 2.03 14.74 5.89 0.35
REN creek Section 6 6.11    100 year 33.21 128.40 132.06 130.23 132.29 0.000975 2.12 15.67 6.18 0.35
REN creek Section 6 6.11    350 year 44.38 128.40 133.11 130.62 133.36 0.000751 2.20 20.17 53.84 0.32
REN creek Section 6 6.11    Regional 54.89 128.40 133.22 130.96 133.58 0.001062 2.66 20.65 57.67 0.39

REN creek Section 6 6.105   Culvert

REN creek Section 6 6.10    2 Year 14.02 128.40 130.80 129.43 130.89 0.000715 1.37 10.25 6.91 0.28
REN creek Section 6 6.10    5 Year 18.89 128.40 131.10 129.66 131.24 0.000871 1.63 11.56 10.74 0.32
REN creek Section 6 6.10    10 Year 22.27 128.40 131.26 129.80 131.43 0.000993 1.82 12.26 11.66 0.34
REN creek Section 6 6.10    25 Year 26.58 128.40 131.44 129.98 131.66 0.001156 2.04 13.03 12.84 0.37
REN creek Section 6 6.10    50 Year 29.88 128.40 131.56 130.10 131.81 0.001289 2.21 13.53 13.43 0.40
REN creek Section 6 6.10    100 year 33.21 128.40 131.68 130.23 131.97 0.001405 2.36 14.04 14.00 0.42
REN creek Section 6 6.10    350 year 44.38 128.40 132.27 130.62 132.41 0.001784 1.70 29.72 18.02 0.35
REN creek Section 6 6.10    Regional 54.89 128.40 131.92 130.96 132.60 0.003041 3.64 15.06 15.10 0.62

REN creek Section 6 6.09    2 Year 14.02 128.50 130.15 130.15 130.67 0.016157 3.21 4.45 5.18 0.98
REN creek Section 6 6.09    5 Year 18.89 128.50 130.42 130.42 131.00 0.013585 3.41 6.14 7.27 0.93
REN creek Section 6 6.09    10 Year 22.27 128.50 130.60 130.60 131.20 0.012126 3.49 7.54 8.63 0.90
REN creek Section 6 6.09    25 Year 26.58 128.50 130.78 130.78 131.41 0.011237 3.63 9.28 10.06 0.88
REN creek Section 6 6.09    50 Year 29.88 128.50 130.91 130.91 131.56 0.010807 3.73 10.60 11.03 0.87
REN creek Section 6 6.09    100 year 33.21 128.50 130.99 130.99 131.70 0.011314 3.92 11.50 11.64 0.90
REN creek Section 6 6.09    350 year 44.38 128.50 131.43 131.43 132.10 0.008699 3.95 18.27 18.90 0.82
REN creek Section 6 6.09    Regional 54.89 128.50 131.72 131.72 132.38 0.007961 4.07 24.30 23.61 0.80

REN creek Section 6 6.08    2 Year 14.02 127.50 129.12 129.22 0.002017 1.39 10.31 10.73 0.36
REN creek Section 6 6.08    5 Year 18.89 127.50 129.41 129.53 0.001932 1.53 14.88 21.26 0.37
REN creek Section 6 6.08    10 Year 22.27 127.50 129.55 129.68 0.001995 1.63 18.24 27.92 0.38
REN creek Section 6 6.08    25 Year 26.58 127.50 129.72 129.86 0.001946 1.71 23.78 36.33 0.38
REN creek Section 6 6.08    50 Year 29.88 127.50 129.83 129.97 0.001925 1.76 28.11 41.75 0.38
REN creek Section 6 6.08    100 year 33.21 127.50 129.94 130.08 0.001875 1.79 32.93 47.34 0.38
REN creek Section 6 6.08    350 year 44.38 127.50 130.30 130.41 0.001480 1.75 52.07 56.14 0.34
REN creek Section 6 6.08    Regional 54.89 127.50 130.75 130.82 0.000938 1.55 78.77 63.80 0.28

REN creek Section 6 6.075   2 Year 14.02 127.01 128.77 128.91 0.002409 1.68 9.92 10.39 0.42
REN creek Section 6 6.075   5 Year 18.89 127.01 129.05 129.22 0.002423 1.87 13.22 13.77 0.43
REN creek Section 6 6.075   10 Year 22.27 127.01 129.12 129.33 0.002985 2.12 14.14 15.43 0.48
REN creek Section 6 6.075   25 Year 26.58 127.01 129.23 129.49 0.003443 2.36 16.01 18.41 0.52
REN creek Section 6 6.075   50 Year 29.88 127.01 129.26 129.57 0.004126 2.61 16.53 19.22 0.57
REN creek Section 6 6.075   100 year 33.21 127.01 129.27 128.88 129.65 0.004991 2.88 16.74 19.50 0.63
REN creek Section 6 6.075   350 year 44.38 127.01 129.82 130.11 0.003106 2.65 31.92 35.06 0.51
REN creek Section 6 6.075   Regional 54.89 127.01 130.52 130.66 0.001354 2.04 62.96 51.81 0.35

REN creek Section 6 6.07    2 Year 14.02 126.50 127.89 127.89 128.26 0.009521 2.99 7.78 12.73 0.84
REN creek Section 6 6.07    5 Year 18.89 126.50 128.00 128.00 128.51 0.012098 3.56 9.25 14.06 0.96
REN creek Section 6 6.07    10 Year 22.27 126.50 128.28 128.28 128.65 0.007530 3.18 15.21 27.93 0.78
REN creek Section 6 6.07    25 Year 26.58 126.50 128.42 128.42 128.78 0.006946 3.22 19.74 35.02 0.76
REN creek Section 6 6.07    50 Year 29.88 126.50 128.58 128.52 128.87 0.005472 3.02 25.85 42.78 0.69
REN creek Section 6 6.07    100 year 33.21 126.50 128.85 129.01 0.003109 2.48 39.06 55.97 0.53
REN creek Section 6 6.07    350 year 44.38 126.50 129.87 129.89 0.000444 1.20 113.40 82.55 0.21
REN creek Section 6 6.07    Regional 54.89 126.50 130.54 130.56 0.000219 0.96 172.05 92.07 0.15

REN creek Section 6 6.065   2 Year 14.02 126.12 127.45 127.45 127.80 0.009223 2.75 7.80 16.99 0.78
REN creek Section 6 6.065   5 Year 18.89 126.12 127.69 127.65 128.00 0.007496 2.78 12.60 23.91 0.73
REN creek Section 6 6.065   10 Year 22.27 126.12 128.06 128.23 0.003430 2.18 24.05 41.73 0.51
REN creek Section 6 6.065   25 Year 26.58 126.12 128.42 128.50 0.001696 1.73 42.16 59.00 0.37
REN creek Section 6 6.065   50 Year 29.88 126.12 128.66 128.71 0.001119 1.50 57.44 69.83 0.30
REN creek Section 6 6.065   100 year 33.21 126.12 128.88 128.92 0.000775 1.32 73.89 77.41 0.26
REN creek Section 6 6.065   350 year 44.38 126.12 129.87 129.88 0.000176 0.78 171.32 110.02 0.13
REN creek Section 6 6.065   Regional 54.89 126.12 130.54 130.55 0.000095 0.64 249.61 120.83 0.10

REN creek Section 6 6.06    2 Year 14.55 125.60 127.12 126.66 127.38 0.003543 2.25 6.47 6.58 0.58
REN creek Section 6 6.06    5 Year 19.41 125.60 127.44 126.88 127.75 0.003324 2.47 7.84 7.09 0.58
REN creek Section 6 6.06    10 Year 22.80 125.60 127.65 127.03 128.00 0.003206 2.61 8.73 7.56 0.58
REN creek Section 6 6.06    25 Year 27.17 125.60 127.90 127.21 128.29 0.003083 2.77 9.82 8.24 0.58
REN creek Section 6 6.06    50 Year 30.51 125.60 128.09 127.34 128.51 0.003004 2.88 10.61 8.61 0.58
REN creek Section 6 6.06    100 year 33.90 125.60 128.27 127.46 128.72 0.002934 2.98 11.38 8.84 0.58
REN creek Section 6 6.06    350 year 45.10 125.60 129.32 127.85 129.73 0.001719 2.84 15.85 22.42 0.47
REN creek Section 6 6.06    Regional 61.27 125.60 129.73 128.36 130.35 0.002234 3.48 17.61 34.83 0.55

REN creek Section 6 6.055   Culvert

REN creek Section 6 6.05    2 Year 14.55 125.57 126.71 126.63 127.17 0.009185 2.99 4.86 4.73 0.89
REN creek Section 6 6.05    5 Year 19.41 125.57 126.85 126.85 127.50 0.011045 3.55 5.47 4.80 1.00
REN creek Section 6 6.05    10 Year 22.80 125.57 127.00 127.00 127.71 0.010671 3.74 6.09 4.87 1.00
REN creek Section 6 6.05    25 Year 27.17 125.57 127.17 127.17 127.98 0.010300 3.97 6.84 4.91 1.00
REN creek Section 6 6.05    50 Year 30.51 125.57 127.31 127.31 128.17 0.009969 4.12 7.40 4.94 1.00
REN creek Section 6 6.05    100 year 33.90 125.57 127.43 127.43 128.36 0.009768 4.27 7.93 4.96 1.00
REN creek Section 6 6.05    350 year 45.10 125.57 127.82 127.82 128.95 0.009142 4.70 9.60 5.08 1.00
REN creek Section 6 6.05    Regional 61.27 125.57 128.34 128.34 129.71 0.008528 5.20 11.78 5.83 1.00

REN creek Section 6 6.045   2 Year 14.55 125.28 126.61 126.51 126.89 0.006178 2.54 9.16 13.90 0.71



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
REN creek Section 6 6.045   5 Year 19.41 125.28 126.84 127.13 0.005589 2.69 12.42 15.09 0.70
REN creek Section 6 6.045   10 Year 22.80 125.28 126.98 127.28 0.005225 2.76 14.66 15.76 0.68
REN creek Section 6 6.045   25 Year 27.17 125.28 127.15 127.46 0.004919 2.86 17.36 16.35 0.67
REN creek Section 6 6.045   50 Year 30.51 125.28 127.27 127.58 0.004751 2.93 19.32 16.78 0.67
REN creek Section 6 6.045   100 year 33.90 125.28 127.39 127.71 0.004600 3.00 21.29 17.19 0.66
REN creek Section 6 6.045   350 year 45.10 125.28 127.77 128.10 0.003966 3.12 28.19 18.46 0.64
REN creek Section 6 6.045   Regional 61.27 125.28 128.07 128.49 0.004603 3.63 33.88 19.92 0.70

REN creek Section 6 6.04    2 Year 14.55 124.80 126.14 126.14 126.56 0.010241 3.33 7.80 10.48 0.95
REN creek Section 6 6.04    5 Year 19.41 124.80 126.34 126.34 126.81 0.009946 3.62 10.03 11.66 0.96
REN creek Section 6 6.04    10 Year 22.80 124.80 126.46 126.46 126.97 0.009956 3.82 11.46 12.36 0.97
REN creek Section 6 6.04    25 Year 27.17 124.80 126.60 126.60 127.16 0.009788 4.01 13.35 13.22 0.97
REN creek Section 6 6.04    50 Year 30.51 124.80 126.71 126.71 127.29 0.009716 4.16 14.74 13.82 0.98
REN creek Section 6 6.04    100 year 33.90 124.80 126.80 126.80 127.41 0.009778 4.31 16.04 14.36 0.99
REN creek Section 6 6.04    350 year 45.10 124.80 126.98 126.98 127.79 0.011852 5.04 18.76 15.42 1.11
REN creek Section 6 6.04    Regional 61.27 124.80 127.70 127.70 128.26 0.006287 4.47 36.40 33.50 0.85

REN creek Section 6 6.035   2 Year 14.55 122.77 124.23 124.23 124.74 0.011498 3.36 5.97 7.64 0.95
REN creek Section 6 6.035   5 Year 19.41 122.77 124.50 124.50 125.04 0.009910 3.54 8.34 10.00 0.91
REN creek Section 6 6.035   10 Year 22.80 122.77 124.65 124.65 125.22 0.009366 3.67 10.01 11.46 0.90
REN creek Section 6 6.035   25 Year 27.17 122.77 124.82 124.82 125.42 0.008987 3.83 12.12 13.14 0.89
REN creek Section 6 6.035   50 Year 30.51 122.77 124.91 124.91 125.57 0.009375 4.04 13.37 14.37 0.92
REN creek Section 6 6.035   100 year 33.90 122.77 125.05 125.05 125.71 0.008849 4.10 15.39 16.28 0.90
REN creek Section 6 6.035   350 year 45.10 122.77 125.45 125.45 126.06 0.007134 4.13 23.31 22.87 0.83
REN creek Section 6 6.035   Regional 61.27 122.77 125.78 125.78 126.43 0.007053 4.47 31.80 27.59 0.85

REN creek Section 6 6.03    2 Year 14.55 121.10 122.58 122.58 123.04 0.011702 3.13 6.18 8.83 0.89
REN creek Section 6 6.03    5 Year 19.41 121.10 122.81 122.81 123.31 0.010726 3.35 8.41 10.54 0.88
REN creek Section 6 6.03    10 Year 22.80 121.10 122.95 122.95 123.48 0.010402 3.49 9.91 11.55 0.88
REN creek Section 6 6.03    25 Year 27.17 121.10 123.11 123.11 123.66 0.009940 3.64 11.86 12.47 0.87
REN creek Section 6 6.03    50 Year 30.51 121.10 123.21 123.21 123.79 0.009891 3.77 13.17 12.97 0.88
REN creek Section 6 6.03    100 year 33.90 121.10 123.31 123.31 123.92 0.009845 3.89 14.47 13.45 0.88
REN creek Section 6 6.03    350 year 45.10 121.10 123.59 123.59 124.28 0.010052 4.28 18.34 14.80 0.91
REN creek Section 6 6.03    Regional 61.27 121.10 123.94 123.94 124.73 0.009927 4.69 23.95 16.65 0.93

REN creek Section 6 6.025   2 Year 14.55 119.28 120.59 120.59 120.93 0.009924 2.69 7.28 15.13 0.86
REN creek Section 6 6.025   5 Year 19.41 119.28 120.77 120.77 121.14 0.009139 2.87 10.21 18.32 0.85
REN creek Section 6 6.025   10 Year 22.80 119.28 120.88 120.88 121.26 0.008398 2.94 12.49 20.24 0.83
REN creek Section 6 6.025   25 Year 27.17 119.28 120.99 120.99 121.39 0.008384 3.10 14.72 21.21 0.84
REN creek Section 6 6.025   50 Year 30.51 119.28 121.05 121.05 121.49 0.008823 3.27 16.01 21.97 0.87
REN creek Section 6 6.025   100 year 33.90 119.28 121.14 121.14 121.58 0.008501 3.33 17.96 23.19 0.86
REN creek Section 6 6.025   350 year 45.10 119.28 121.34 121.34 121.84 0.008625 3.65 22.94 25.18 0.88
REN creek Section 6 6.025   Regional 61.27 119.28 121.59 121.59 122.16 0.008777 4.03 29.55 27.47 0.91

REN creek Section 6 6.02    2 Year 14.55 117.00 118.11 118.11 118.40 0.010402 2.43 7.61 19.82 0.87
REN creek Section 6 6.02    5 Year 19.41 117.00 118.26 118.26 118.57 0.009129 2.56 11.09 25.63 0.84
REN creek Section 6 6.02    10 Year 22.80 117.00 118.35 118.35 118.66 0.008917 2.68 13.31 28.74 0.84
REN creek Section 6 6.02    25 Year 27.17 117.00 118.45 118.45 118.78 0.008501 2.78 16.39 32.55 0.84
REN creek Section 6 6.02    50 Year 30.51 117.00 118.51 118.51 118.85 0.008322 2.86 18.67 35.24 0.84
REN creek Section 6 6.02    100 year 33.90 117.00 118.58 118.58 118.93 0.008216 2.94 20.94 37.79 0.84
REN creek Section 6 6.02    350 year 45.10 117.00 118.77 118.77 119.13 0.007589 3.11 29.02 45.57 0.83
REN creek Section 6 6.02    Regional 61.27 117.00 118.95 118.95 119.36 0.008055 3.46 37.66 51.38 0.87

REN creek Section 6 6.01    2 Year 14.95 114.00 115.54 115.65 0.002196 1.48 13.12 18.67 0.43
REN creek Section 6 6.01    5 Year 20.18 114.00 115.87 115.97 0.001579 1.48 20.09 23.49 0.38
REN creek Section 6 6.01    10 Year 23.81 114.00 116.08 116.18 0.001347 1.49 25.41 28.65 0.36
REN creek Section 6 6.01    25 Year 28.39 114.00 116.22 116.33 0.001433 1.61 29.65 34.10 0.37
REN creek Section 6 6.01    50 Year 31.89 114.00 116.35 116.46 0.001372 1.65 34.46 39.38 0.37
REN creek Section 6 6.01    100 year 35.43 114.00 116.41 116.53 0.001495 1.75 36.90 42.02 0.39
REN creek Section 6 6.01    350 year 47.22 114.00 117.19 117.25 0.000583 1.35 86.58 83.87 0.26
REN creek Section 6 6.01    Regional 64.36 114.00 117.98 118.01 0.000272 1.09 160.74 104.37 0.18

Little Etobicoke Sections 8_16 16.36   2 Year 7.00 155.40 156.77 156.47 156.97 0.007102 1.99 3.57 4.23 0.63
Little Etobicoke Sections 8_16 16.36   5 Year 9.28 155.40 156.87 156.65 157.16 0.008942 2.38 4.04 4.64 0.72
Little Etobicoke Sections 8_16 16.36   10 Year 10.86 155.40 156.90 156.76 157.27 0.011184 2.71 4.18 4.76 0.81
Little Etobicoke Sections 8_16 16.36   25 Year 12.82 155.40 156.98 156.89 157.43 0.012392 2.98 4.56 5.07 0.86
Little Etobicoke Sections 8_16 16.36   50 Year 14.21 155.40 157.03 156.98 157.53 0.013154 3.16 4.97 9.90 0.89
Little Etobicoke Sections 8_16 16.36   100 year 15.69 155.40 157.18 157.18 157.63 0.010408 3.02 6.69 13.20 0.81
Little Etobicoke Sections 8_16 16.36   350 year 47.23 155.40 158.08 158.08 158.61 0.009098 3.91 23.85 23.22 0.82
Little Etobicoke Sections 8_16 16.36   Regional 50.84 155.40 158.14 158.14 158.69 0.009178 4.00 25.38 23.70 0.83

Little Etobicoke Sections 8_16 16.355  2 Year 7.00 155.14 156.22 156.22 156.60 0.018202 2.73 2.60 4.14 0.99
Little Etobicoke Sections 8_16 16.355  5 Year 9.28 155.14 156.44 156.44 156.81 0.013493 2.76 3.89 7.79 0.89
Little Etobicoke Sections 8_16 16.355  10 Year 10.86 155.14 156.55 156.55 156.93 0.012066 2.81 4.89 9.48 0.85
Little Etobicoke Sections 8_16 16.355  25 Year 12.82 155.14 156.68 156.68 157.06 0.010712 2.85 6.25 11.67 0.82
Little Etobicoke Sections 8_16 16.355  50 Year 14.21 155.14 156.75 156.75 157.13 0.010267 2.90 7.16 12.96 0.81
Little Etobicoke Sections 8_16 16.355  100 year 15.69 155.14 156.82 156.82 157.21 0.010151 2.98 8.03 14.07 0.81
Little Etobicoke Sections 8_16 16.355  350 year 47.23 155.14 157.65 157.65 158.16 0.009595 3.96 24.24 23.71 0.85
Little Etobicoke Sections 8_16 16.355  Regional 50.84 155.14 157.71 157.71 158.23 0.009633 4.05 25.78 24.19 0.86

Little Etobicoke Sections 8_16 16.35   2 Year 8.67 153.30 154.79 154.88 0.003729 1.30 7.05 12.84 0.49
Little Etobicoke Sections 8_16 16.35   5 Year 11.51 153.30 154.92 155.03 0.003647 1.44 8.87 14.85 0.50
Little Etobicoke Sections 8_16 16.35   10 Year 13.46 153.30 155.01 155.12 0.003574 1.52 10.16 16.24 0.50
Little Etobicoke Sections 8_16 16.35   25 Year 15.87 153.30 155.10 155.23 0.003510 1.60 11.85 19.15 0.51
Little Etobicoke Sections 8_16 16.35   50 Year 17.60 153.30 155.17 155.31 0.003369 1.64 13.30 21.33 0.50
Little Etobicoke Sections 8_16 16.35   100 year 19.40 153.30 155.23 155.37 0.003408 1.71 14.52 23.01 0.51
Little Etobicoke Sections 8_16 16.35   350 year 51.06 153.30 155.91 156.14 0.003589 2.38 35.61 36.87 0.56
Little Etobicoke Sections 8_16 16.35   Regional 55.18 153.30 155.98 156.22 0.003555 2.43 38.31 37.95 0.56

Little Etobicoke Sections 8_16 16.34   2 Year 8.67 151.50 152.97 152.97 153.38 0.023183 2.81 3.09 4.06 1.00
Little Etobicoke Sections 8_16 16.34   5 Year 11.51 151.50 153.17 153.17 153.62 0.019554 2.98 4.04 5.66 0.95
Little Etobicoke Sections 8_16 16.34   10 Year 13.46 151.50 153.29 153.29 153.76 0.018044 3.08 4.75 6.53 0.93
Little Etobicoke Sections 8_16 16.34   25 Year 15.87 151.50 153.42 153.42 153.92 0.016495 3.18 5.70 7.41 0.91
Little Etobicoke Sections 8_16 16.34   50 Year 17.60 151.50 153.49 153.49 154.03 0.016654 3.32 6.22 7.85 0.92
Little Etobicoke Sections 8_16 16.34   100 year 19.40 151.50 153.61 153.61 154.13 0.014682 3.30 7.30 10.11 0.88
Little Etobicoke Sections 8_16 16.34   350 year 51.06 151.50 154.64 154.64 155.10 0.008515 3.61 29.36 35.03 0.73
Little Etobicoke Sections 8_16 16.34   Regional 55.18 151.50 154.69 154.69 155.17 0.008765 3.71 31.32 36.29 0.75

Little Etobicoke Sections 8_16 16.33   2 Year 8.67 151.24 152.54 151.83 152.60 0.001038 1.09 7.93 7.92 0.31
Little Etobicoke Sections 8_16 16.33   5 Year 11.51 151.24 152.80 151.95 152.87 0.001004 1.21 9.50 8.29 0.31
Little Etobicoke Sections 8_16 16.33   10 Year 13.46 151.24 152.96 152.03 153.04 0.000992 1.29 10.47 8.62 0.31
Little Etobicoke Sections 8_16 16.33   25 Year 15.87 151.24 153.13 152.12 153.23 0.001002 1.38 11.52 8.86 0.32
Little Etobicoke Sections 8_16 16.33   50 Year 17.60 151.24 153.26 152.19 153.36 0.000992 1.43 12.30 9.37 0.32
Little Etobicoke Sections 8_16 16.33   100 year 19.40 151.24 153.36 152.25 153.48 0.001014 1.50 12.95 9.45 0.33
Little Etobicoke Sections 8_16 16.33   350 year 51.06 151.24 154.26 153.17 154.65 0.002163 2.77 18.44 12.35 0.51
Little Etobicoke Sections 8_16 16.33   Regional 55.18 151.24 154.36 153.27 154.79 0.002270 2.90 19.04 13.19 0.52

Little Etobicoke Sections 8_16 16.325  Culvert

Little Etobicoke Sections 8_16 16.32   2 Year 10.50 151.04 152.50 151.71 152.57 0.001020 1.18 8.93 7.22 0.31
Little Etobicoke Sections 8_16 16.32   5 Year 13.95 151.04 152.75 151.85 152.84 0.001077 1.34 10.41 7.48 0.33
Little Etobicoke Sections 8_16 16.32   10 Year 16.32 151.04 152.90 151.94 153.00 0.001112 1.44 11.34 7.67 0.34
Little Etobicoke Sections 8_16 16.32   25 Year 19.22 151.04 153.06 152.04 153.18 0.001168 1.56 12.32 7.89 0.35



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Little Etobicoke Sections 8_16 16.32   50 Year 21.32 151.04 153.18 152.11 153.31 0.001194 1.64 13.03 8.04 0.36
Little Etobicoke Sections 8_16 16.32   100 year 23.47 151.04 153.27 152.19 153.42 0.001245 1.72 13.62 8.17 0.37
Little Etobicoke Sections 8_16 16.32   350 year 55.25 151.04 153.92 153.07 154.42 0.002957 3.14 17.57 9.19 0.59
Little Etobicoke Sections 8_16 16.32   Regional 59.95 151.04 153.93 153.18 154.52 0.003428 3.40 17.65 9.21 0.64

Little Etobicoke Sections 8_16 16.31   2 Year 10.50 150.80 152.07 152.00 152.42 0.010535 2.64 4.37 6.47 0.85
Little Etobicoke Sections 8_16 16.31   5 Year 13.95 150.80 152.22 152.19 152.66 0.010881 2.97 5.46 7.29 0.89
Little Etobicoke Sections 8_16 16.31   10 Year 16.32 150.80 152.32 152.31 152.81 0.011257 3.18 6.14 7.75 0.91
Little Etobicoke Sections 8_16 16.31   25 Year 19.22 150.80 152.44 152.44 152.98 0.011038 3.35 7.13 8.38 0.92
Little Etobicoke Sections 8_16 16.31   50 Year 21.32 150.80 152.50 152.50 153.09 0.011471 3.52 7.66 8.70 0.94
Little Etobicoke Sections 8_16 16.31   100 year 23.47 150.80 152.61 152.61 153.20 0.010574 3.56 8.71 10.14 0.92
Little Etobicoke Sections 8_16 16.31   350 year 55.25 150.80 153.62 153.62 154.25 0.006933 4.04 26.19 23.89 0.81
Little Etobicoke Sections 8_16 16.31   Regional 59.95 150.80 153.71 153.71 154.35 0.007001 4.15 28.20 24.59 0.82

Little Etobicoke Sections 8_16 16.305  2 Year 10.50 149.93 151.31 151.16 151.59 0.007665 2.38 5.38 10.70 0.74
Little Etobicoke Sections 8_16 16.305  5 Year 13.95 149.93 151.46 151.39 151.79 0.007843 2.64 7.36 14.28 0.76
Little Etobicoke Sections 8_16 16.305  10 Year 16.32 149.93 151.55 151.52 151.91 0.007986 2.80 8.73 16.33 0.78
Little Etobicoke Sections 8_16 16.305  25 Year 19.22 149.93 151.64 151.64 152.04 0.008317 2.98 10.30 18.39 0.80
Little Etobicoke Sections 8_16 16.305  50 Year 21.32 149.93 151.72 151.72 152.12 0.008146 3.05 11.72 20.09 0.80
Little Etobicoke Sections 8_16 16.305  100 year 23.47 149.93 151.79 151.79 152.20 0.007997 3.12 13.18 21.70 0.80
Little Etobicoke Sections 8_16 16.305  350 year 55.25 149.93 152.47 152.47 152.94 0.007196 3.78 33.09 35.25 0.81
Little Etobicoke Sections 8_16 16.305  Regional 59.95 149.93 152.54 152.54 153.01 0.007327 3.89 35.25 35.83 0.82

Little Etobicoke Sections 8_16 16.30   2 Year 11.97 149.10 150.61 150.46 150.87 0.008876 2.28 5.46 8.91 0.77
Little Etobicoke Sections 8_16 16.30   5 Year 15.91 149.10 150.78 150.65 151.09 0.008462 2.50 7.27 12.72 0.78
Little Etobicoke Sections 8_16 16.30   10 Year 18.62 149.10 150.88 150.77 151.21 0.008067 2.60 8.77 15.15 0.77
Little Etobicoke Sections 8_16 16.30   25 Year 21.91 149.10 151.02 150.91 151.35 0.007206 2.65 11.08 18.25 0.74
Little Etobicoke Sections 8_16 16.30   50 Year 24.31 149.10 151.12 150.99 151.45 0.006643 2.67 12.94 20.34 0.72
Little Etobicoke Sections 8_16 16.30   100 year 26.74 149.10 151.22 151.07 151.54 0.006034 2.67 15.07 22.49 0.70
Little Etobicoke Sections 8_16 16.30   350 year 58.62 149.10 152.17 152.41 0.003080 2.65 44.59 37.41 0.54
Little Etobicoke Sections 8_16 16.30   Regional 63.78 149.10 152.28 152.52 0.002987 2.68 48.61 38.61 0.54

Little Etobicoke Sections 8_16 16.295  2 Year 11.97 148.47 150.01 149.78 150.22 0.006288 2.03 6.08 7.36 0.67
Little Etobicoke Sections 8_16 16.295  5 Year 15.91 148.47 150.16 149.94 150.43 0.006644 2.31 7.25 7.75 0.70
Little Etobicoke Sections 8_16 16.295  10 Year 18.62 148.47 150.26 150.57 0.006928 2.49 7.97 7.99 0.73
Little Etobicoke Sections 8_16 16.295  25 Year 21.91 148.47 150.33 150.71 0.007725 2.74 8.60 8.19 0.78
Little Etobicoke Sections 8_16 16.295  50 Year 24.31 148.47 150.40 150.23 150.81 0.007987 2.88 9.15 8.36 0.79
Little Etobicoke Sections 8_16 16.295  100 year 26.74 148.47 150.45 150.31 150.91 0.008449 3.04 9.60 8.52 0.82
Little Etobicoke Sections 8_16 16.295  350 year 58.62 148.47 151.27 151.27 151.97 0.007553 3.91 21.81 22.61 0.84
Little Etobicoke Sections 8_16 16.295  Regional 63.78 148.47 151.38 151.38 152.09 0.007244 3.96 24.53 24.68 0.83

Little Etobicoke Sections 8_16 16.29   2 Year 11.97 147.30 148.59 148.54 148.87 0.011595 2.38 5.42 10.91 0.87
Little Etobicoke Sections 8_16 16.29   5 Year 15.91 147.30 148.72 148.71 149.06 0.011224 2.61 7.18 14.51 0.88
Little Etobicoke Sections 8_16 16.29   10 Year 18.62 147.30 148.81 148.81 149.17 0.011065 2.75 8.46 16.65 0.89
Little Etobicoke Sections 8_16 16.29   25 Year 21.91 147.30 148.92 148.92 149.29 0.010174 2.83 10.43 19.55 0.87
Little Etobicoke Sections 8_16 16.29   50 Year 24.31 147.30 148.98 148.98 149.37 0.010054 2.92 11.71 21.36 0.87
Little Etobicoke Sections 8_16 16.29   100 year 26.74 147.30 149.05 149.05 149.45 0.009616 2.97 13.36 24.94 0.86
Little Etobicoke Sections 8_16 16.29   350 year 58.62 147.30 149.67 149.67 150.06 0.006891 3.31 37.25 48.60 0.78
Little Etobicoke Sections 8_16 16.29   Regional 63.78 147.30 149.72 149.72 150.13 0.007163 3.43 39.49 49.16 0.80

Little Etobicoke Sections 8_16 16.28   2 Year 11.97 145.90 146.75 146.75 147.14 0.016198 2.76 4.34 5.60 1.00
Little Etobicoke Sections 8_16 16.28   5 Year 15.91 145.90 146.92 146.92 147.38 0.015762 2.99 5.31 5.81 1.00
Little Etobicoke Sections 8_16 16.28   10 Year 18.62 145.90 147.11 147.04 147.54 0.012534 2.90 6.44 6.42 0.90
Little Etobicoke Sections 8_16 16.28   25 Year 21.91 145.90 147.31 147.15 147.72 0.009551 2.84 7.86 7.52 0.81
Little Etobicoke Sections 8_16 16.28   50 Year 24.31 145.90 147.45 147.24 147.86 0.008271 2.83 8.96 8.67 0.77
Little Etobicoke Sections 8_16 16.28   100 year 26.74 145.90 147.58 147.32 147.98 0.007325 2.83 10.23 11.01 0.73
Little Etobicoke Sections 8_16 16.28   350 year 58.62 145.90 149.12 148.34 149.30 0.001742 2.20 55.12 48.17 0.40
Little Etobicoke Sections 8_16 16.28   Regional 63.78 145.90 149.40 148.46 149.54 0.001292 2.01 68.94 52.07 0.35

Little Etobicoke Sections 8_16 16.27   2 Year 11.97 145.50 146.69 146.24 146.83 0.002727 1.68 7.14 7.52 0.49
Little Etobicoke Sections 8_16 16.27   5 Year 15.91 145.50 146.96 146.40 147.13 0.002430 1.81 8.77 8.65 0.48
Little Etobicoke Sections 8_16 16.27   10 Year 18.62 145.50 147.14 146.50 147.32 0.002291 1.90 9.81 10.25 0.47
Little Etobicoke Sections 8_16 16.27   25 Year 21.91 145.50 147.34 146.61 147.54 0.002155 1.99 11.02 12.24 0.47
Little Etobicoke Sections 8_16 16.27   50 Year 24.31 145.50 147.47 146.69 147.68 0.002106 2.06 11.81 13.58 0.47
Little Etobicoke Sections 8_16 16.27   100 year 26.74 145.50 147.59 146.76 147.82 0.002077 2.13 12.55 15.84 0.47
Little Etobicoke Sections 8_16 16.27   350 year 58.62 145.50 148.69 147.64 149.17 0.002437 3.06 19.16 33.37 0.55
Little Etobicoke Sections 8_16 16.27   Regional 63.78 145.50 148.89 147.76 149.39 0.002360 3.13 20.35 37.80 0.54

Little Etobicoke Sections 8_16 16.265  Culvert

Little Etobicoke Sections 8_16 16.26   2 Year 15.09 145.30 146.51 146.16 146.73 0.004083 2.08 7.27 9.00 0.60
Little Etobicoke Sections 8_16 16.26   5 Year 20.05 145.30 146.74 146.34 147.01 0.004063 2.32 8.64 9.30 0.62
Little Etobicoke Sections 8_16 16.26   10 Year 23.48 145.30 146.88 146.46 147.19 0.004060 2.47 9.50 9.48 0.63
Little Etobicoke Sections 8_16 16.26   25 Year 27.61 145.30 147.05 146.59 147.40 0.003999 2.63 10.51 9.69 0.63
Little Etobicoke Sections 8_16 16.26   50 Year 30.63 145.30 147.15 146.68 147.54 0.004071 2.75 11.13 9.81 0.65
Little Etobicoke Sections 8_16 16.26   100 year 33.66 145.30 147.25 146.77 147.67 0.004175 2.88 11.69 9.96 0.66
Little Etobicoke Sections 8_16 16.26   350 year 65.75 145.30 147.74 147.60 148.77 0.007530 4.49 14.64 12.24 0.92
Little Etobicoke Sections 8_16 16.26   Regional 71.87 145.30 147.78 147.75 148.97 0.008520 4.83 14.88 12.80 0.98

Little Etobicoke Sections 8_16 16.25   2 Year 15.09 144.70 146.27 146.53 0.005840 2.30 7.26 7.52 0.63
Little Etobicoke Sections 8_16 16.25   5 Year 20.05 144.70 146.43 146.79 0.007005 2.71 8.52 8.52 0.70
Little Etobicoke Sections 8_16 16.25   10 Year 23.48 144.70 146.51 146.29 146.94 0.007907 2.98 9.27 9.10 0.75
Little Etobicoke Sections 8_16 16.25   25 Year 27.61 144.70 146.60 146.45 147.13 0.008946 3.29 10.16 10.11 0.80
Little Etobicoke Sections 8_16 16.25   50 Year 30.63 144.70 146.71 146.55 147.26 0.008904 3.41 11.24 11.21 0.81
Little Etobicoke Sections 8_16 16.25   100 year 33.66 144.70 146.79 146.68 147.39 0.009063 3.55 12.22 12.12 0.82
Little Etobicoke Sections 8_16 16.25   350 year 65.75 144.70 147.67 147.67 148.29 0.006614 3.91 31.39 29.88 0.75
Little Etobicoke Sections 8_16 16.25   Regional 71.87 144.70 147.77 147.77 148.39 0.006612 4.01 34.37 30.84 0.75

Little Etobicoke Sections 8_16 16.24   2 Year 16.34 143.50 145.19 145.00 145.45 0.010167 2.27 7.37 11.37 0.79
Little Etobicoke Sections 8_16 16.24   5 Year 21.68 143.50 145.39 145.23 145.67 0.008485 2.39 10.12 16.52 0.75
Little Etobicoke Sections 8_16 16.24   10 Year 25.35 143.50 145.51 145.35 145.80 0.007655 2.45 12.37 19.94 0.73
Little Etobicoke Sections 8_16 16.24   25 Year 29.84 143.50 145.64 145.47 145.95 0.007080 2.53 15.34 25.66 0.71
Little Etobicoke Sections 8_16 16.24   50 Year 33.12 143.50 145.68 145.55 146.03 0.007823 2.70 16.29 27.24 0.75
Little Etobicoke Sections 8_16 16.24   100 year 36.37 143.50 145.72 145.64 146.10 0.008262 2.84 17.55 29.20 0.78
Little Etobicoke Sections 8_16 16.24   350 year 68.71 143.50 146.22 146.20 146.65 0.007251 3.28 36.79 42.87 0.77
Little Etobicoke Sections 8_16 16.24   Regional 75.08 143.50 146.30 146.25 146.74 0.007153 3.35 40.06 43.36 0.77

Little Etobicoke Sections 8_16 16.235  2 Year 16.34 142.19 143.98 143.70 144.26 0.005557 2.53 10.21 15.27 0.63
Little Etobicoke Sections 8_16 16.235  5 Year 21.68 142.19 144.16 143.97 144.50 0.006187 2.86 13.51 21.38 0.67
Little Etobicoke Sections 8_16 16.235  10 Year 25.35 142.19 144.25 144.15 144.63 0.006759 3.08 15.57 24.81 0.71
Little Etobicoke Sections 8_16 16.235  25 Year 29.84 142.19 144.34 144.34 144.77 0.007354 3.32 18.04 28.06 0.74
Little Etobicoke Sections 8_16 16.235  50 Year 33.12 142.19 144.46 144.46 144.86 0.006659 3.28 21.62 32.04 0.71
Little Etobicoke Sections 8_16 16.235  100 year 36.37 142.19 144.55 144.55 144.93 0.006430 3.31 24.40 34.05 0.71
Little Etobicoke Sections 8_16 16.235  350 year 68.71 142.19 144.99 144.99 145.46 0.007546 4.05 40.97 39.47 0.79
Little Etobicoke Sections 8_16 16.235  Regional 75.08 142.19 145.07 145.07 145.54 0.007642 4.15 43.92 40.04 0.80

Little Etobicoke Sections 8_16 16.23   2 Year 16.34 140.90 142.43 142.43 142.84 0.016160 2.86 5.72 6.98 1.01
Little Etobicoke Sections 8_16 16.23   5 Year 21.68 140.90 142.65 142.65 143.08 0.013910 2.91 7.70 12.13 0.96
Little Etobicoke Sections 8_16 16.23   10 Year 25.35 140.90 142.77 142.77 143.22 0.012259 2.97 9.46 16.29 0.92
Little Etobicoke Sections 8_16 16.23   25 Year 29.84 140.90 142.91 142.91 143.36 0.010701 3.02 12.07 21.00 0.88
Little Etobicoke Sections 8_16 16.23   50 Year 33.12 140.90 143.02 143.02 143.45 0.009561 3.01 14.39 24.22 0.85
Little Etobicoke Sections 8_16 16.23   100 year 36.37 140.90 143.10 143.10 143.53 0.009047 3.05 16.38 25.82 0.83
Little Etobicoke Sections 8_16 16.23   350 year 68.71 140.90 143.61 143.61 144.14 0.008171 3.59 32.42 35.37 0.83



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Little Etobicoke Sections 8_16 16.23   Regional 75.08 140.90 143.69 143.69 144.23 0.008230 3.69 35.05 36.26 0.84

Little Etobicoke Sections 8_16 16.22   2 Year 20.22 139.00 140.46 140.59 0.003639 1.61 13.19 17.15 0.53
Little Etobicoke Sections 8_16 16.22   5 Year 26.75 139.00 140.59 140.76 0.003953 1.84 15.71 19.45 0.57
Little Etobicoke Sections 8_16 16.22   10 Year 31.18 139.00 140.68 140.87 0.004155 1.99 17.38 21.13 0.59
Little Etobicoke Sections 8_16 16.22   25 Year 36.78 139.00 140.77 141.00 0.004397 2.15 19.44 23.04 0.62
Little Etobicoke Sections 8_16 16.22   50 Year 40.85 139.00 140.83 141.08 0.004591 2.27 20.85 24.26 0.63
Little Etobicoke Sections 8_16 16.22   100 year 44.79 139.00 140.88 141.16 0.004772 2.38 22.19 25.36 0.65
Little Etobicoke Sections 8_16 16.22   350 year 77.92 139.00 141.24 141.07 141.71 0.006122 3.15 32.70 33.71 0.77
Little Etobicoke Sections 8_16 16.22   Regional 85.04 139.00 141.30 141.16 141.81 0.006408 3.29 34.75 35.17 0.79

Little Etobicoke Sections 8_16 16.215  2 Year 20.22 138.37 140.08 139.56 140.16 0.001646 1.32 27.80 60.51 0.38
Little Etobicoke Sections 8_16 16.215  5 Year 26.75 138.37 140.26 139.80 140.33 0.001516 1.38 39.04 68.19 0.37
Little Etobicoke Sections 8_16 16.215  10 Year 31.18 138.37 140.36 140.43 0.001461 1.42 46.26 72.77 0.37
Little Etobicoke Sections 8_16 16.215  25 Year 36.78 138.37 140.48 140.55 0.001393 1.46 55.34 77.90 0.36
Little Etobicoke Sections 8_16 16.215  50 Year 40.85 138.37 140.56 140.63 0.001364 1.49 61.31 79.92 0.36
Little Etobicoke Sections 8_16 16.215  100 year 44.79 138.37 140.63 140.70 0.001322 1.51 67.26 81.59 0.36
Little Etobicoke Sections 8_16 16.215  350 year 77.92 138.37 141.10 141.18 0.001239 1.70 108.15 90.81 0.36
Little Etobicoke Sections 8_16 16.215  Regional 85.04 138.37 141.18 141.26 0.001247 1.75 115.35 91.98 0.36

Little Etobicoke Sections 8_16 16.21   2 Year 20.22 137.70 139.04 139.04 139.46 0.012103 2.92 7.96 12.91 0.93
Little Etobicoke Sections 8_16 16.21   5 Year 26.75 137.70 139.27 139.27 139.70 0.010037 3.04 11.55 19.39 0.88
Little Etobicoke Sections 8_16 16.21   10 Year 31.18 137.70 139.39 139.39 139.84 0.009163 3.10 14.30 23.16 0.85
Little Etobicoke Sections 8_16 16.21   25 Year 36.78 137.70 139.53 139.53 139.99 0.008621 3.21 17.68 27.23 0.84
Little Etobicoke Sections 8_16 16.21   50 Year 40.85 137.70 139.63 139.63 140.08 0.008101 3.24 20.51 30.61 0.82
Little Etobicoke Sections 8_16 16.21   100 year 44.79 137.70 139.70 139.70 140.17 0.007926 3.31 22.95 33.24 0.82
Little Etobicoke Sections 8_16 16.21   350 year 77.92 137.70 140.22 140.22 140.69 0.006672 3.64 44.61 48.54 0.79
Little Etobicoke Sections 8_16 16.21   Regional 85.04 137.70 140.31 140.29 140.78 0.006435 3.67 49.09 49.83 0.78

Little Etobicoke Sections 8_16 16.20   2 Year 23.01 137.10 138.74 137.81 138.81 0.000805 1.13 20.38 13.12 0.28
Little Etobicoke Sections 8_16 16.20   5 Year 30.38 137.10 138.91 137.95 139.01 0.001011 1.35 22.49 16.09 0.32
Little Etobicoke Sections 8_16 16.20   10 Year 35.35 137.10 139.06 138.04 139.17 0.001054 1.45 24.32 18.03 0.33
Little Etobicoke Sections 8_16 16.20   25 Year 41.75 137.10 139.42 138.15 139.53 0.000840 1.45 28.77 23.54 0.30
Little Etobicoke Sections 8_16 16.20   50 Year 46.40 137.10 139.46 138.22 139.59 0.000975 1.58 29.31 24.07 0.33
Little Etobicoke Sections 8_16 16.20   100 year 50.83 137.10 139.49 138.29 139.64 0.001131 1.72 29.61 24.31 0.35
Little Etobicoke Sections 8_16 16.20   350 year 84.52 137.10 140.25 138.78 140.42 0.001301 1.91 58.27 43.36 0.35
Little Etobicoke Sections 8_16 16.20   Regional 92.19 137.10 140.36 138.88 140.54 0.001353 1.99 62.89 45.81 0.36

Little Etobicoke Sections 8_16 16.195  Bridge

Little Etobicoke Sections 8_16 16.19   2 Year 23.01 137.00 138.71 137.72 138.78 0.000858 1.11 20.82 12.77 0.27
Little Etobicoke Sections 8_16 16.19   5 Year 30.38 137.00 138.86 137.87 138.95 0.001137 1.34 22.61 12.85 0.32
Little Etobicoke Sections 8_16 16.19   10 Year 35.35 137.00 138.98 137.96 139.09 0.001255 1.47 24.03 12.92 0.34
Little Etobicoke Sections 8_16 16.19   25 Year 41.75 137.00 139.11 138.07 139.24 0.001408 1.63 25.65 13.29 0.36
Little Etobicoke Sections 8_16 16.19   50 Year 46.40 137.00 139.20 138.15 139.35 0.001513 1.73 26.75 13.56 0.37
Little Etobicoke Sections 8_16 16.19   100 year 50.83 137.00 139.28 138.22 139.45 0.001610 1.83 27.73 15.62 0.39
Little Etobicoke Sections 8_16 16.19   350 year 84.52 137.00 139.75 138.71 140.04 0.002571 2.42 39.18 30.23 0.47
Little Etobicoke Sections 8_16 16.19   Regional 92.19 137.00 139.87 138.81 140.18 0.002617 2.51 42.92 35.18 0.48

Little Etobicoke Sections 8_16 16.18   2 Year 24.03 136.69 138.54 138.66 0.003275 2.29 39.30 86.27 0.55
Little Etobicoke Sections 8_16 16.18   5 Year 31.71 136.69 138.78 138.84 0.002058 1.97 60.87 99.62 0.44
Little Etobicoke Sections 8_16 16.18   10 Year 36.90 136.69 138.91 138.97 0.001676 1.85 75.02 108.06 0.40
Little Etobicoke Sections 8_16 16.18   25 Year 43.56 136.69 139.07 139.11 0.001382 1.76 92.32 116.50 0.37
Little Etobicoke Sections 8_16 16.18   50 Year 48.40 136.69 139.17 139.21 0.001217 1.70 104.69 120.35 0.35
Little Etobicoke Sections 8_16 16.18   100 year 53.03 136.69 139.26 139.30 0.001107 1.67 116.03 123.79 0.34
Little Etobicoke Sections 8_16 16.18   350 year 87.44 136.69 139.81 139.83 0.000765 1.58 187.87 137.28 0.29
Little Etobicoke Sections 8_16 16.18   Regional 95.69 136.69 139.94 139.96 0.000695 1.55 205.94 138.95 0.28

Little Etobicoke Sections 8_16 16.17   2 Year 29.62 135.69 137.69 137.32 137.98 0.003943 2.74 20.38 21.14 0.63
Little Etobicoke Sections 8_16 16.17   5 Year 39.01 135.69 137.94 137.55 138.28 0.004145 3.04 26.31 26.78 0.66
Little Etobicoke Sections 8_16 16.17   10 Year 45.35 135.69 138.03 137.72 138.43 0.004653 3.31 28.93 28.87 0.70
Little Etobicoke Sections 8_16 16.17   25 Year 53.45 135.69 138.15 137.93 138.60 0.005160 3.61 32.33 30.89 0.75
Little Etobicoke Sections 8_16 16.17   50 Year 59.36 135.69 138.20 138.10 138.71 0.005772 3.87 33.88 31.65 0.79
Little Etobicoke Sections 8_16 16.17   100 year 65.10 135.69 138.26 138.21 138.82 0.006105 4.05 36.02 32.66 0.82
Little Etobicoke Sections 8_16 16.17   350 year 103.45 135.69 138.70 138.70 139.42 0.007164 4.88 51.60 39.75 0.91
Little Etobicoke Sections 8_16 16.17   Regional 114.87 135.69 138.84 138.84 139.57 0.007061 4.99 57.31 42.37 0.91

Little Etobicoke Sections 8_16 16.165  2 Year 29.62 134.21 135.76 135.76 136.33 0.012623 3.34 9.51 11.28 0.95
Little Etobicoke Sections 8_16 16.165  5 Year 39.01 134.21 136.02 136.02 136.65 0.011187 3.57 12.90 15.18 0.93
Little Etobicoke Sections 8_16 16.165  10 Year 45.35 134.21 136.24 136.24 136.83 0.009073 3.52 17.08 23.18 0.85
Little Etobicoke Sections 8_16 16.165  25 Year 53.45 134.21 136.45 136.45 137.02 0.007854 3.53 22.87 32.06 0.81
Little Etobicoke Sections 8_16 16.165  50 Year 59.36 134.21 136.60 136.60 137.14 0.006959 3.49 28.19 38.97 0.77
Little Etobicoke Sections 8_16 16.165  100 year 65.10 134.21 136.71 136.71 137.24 0.006598 3.52 32.69 43.85 0.76
Little Etobicoke Sections 8_16 16.165  350 year 103.45 134.21 137.19 137.19 137.71 0.005981 3.82 57.59 57.48 0.75
Little Etobicoke Sections 8_16 16.165  Regional 114.87 134.21 137.30 137.30 137.82 0.005893 3.90 63.97 58.61 0.75

Little Etobicoke Sections 8_16 16.16   2 Year 35.48 133.50 135.42 134.75 135.54 0.001632 1.63 32.61 38.93 0.40
Little Etobicoke Sections 8_16 16.16   5 Year 46.65 133.50 135.52 134.96 135.69 0.002229 1.98 36.44 41.92 0.47
Little Etobicoke Sections 8_16 16.16   10 Year 54.20 133.50 135.59 135.09 135.79 0.002612 2.19 38.96 43.74 0.51
Little Etobicoke Sections 8_16 16.16   25 Year 63.80 133.50 135.66 135.23 135.92 0.003089 2.45 41.98 45.97 0.56
Little Etobicoke Sections 8_16 16.16   50 Year 70.82 133.50 135.71 135.32 136.00 0.003456 2.63 43.95 47.46 0.59
Little Etobicoke Sections 8_16 16.16   100 year 77.72 133.50 135.76 135.39 136.08 0.003771 2.79 46.05 48.99 0.62
Little Etobicoke Sections 8_16 16.16   350 year 120.19 133.50 135.86 135.86 136.53 0.007443 4.04 50.44 52.06 0.88
Little Etobicoke Sections 8_16 16.16   Regional 134.93 133.50 136.17 136.17 136.72 0.005329 3.75 75.72 85.38 0.76

Little Etobicoke Sections 8_16 16.15   2 Year 35.48 133.17 135.12 135.12 135.27 0.003311 2.10 51.60 169.08 0.54
Little Etobicoke Sections 8_16 16.15   5 Year 46.65 133.17 135.19 135.19 135.36 0.003928 2.35 63.10 170.80 0.60
Little Etobicoke Sections 8_16 16.15   10 Year 54.20 133.17 135.23 135.23 135.41 0.004238 2.49 70.37 171.92 0.62
Little Etobicoke Sections 8_16 16.15   25 Year 63.80 133.17 135.28 135.28 135.47 0.004625 2.65 78.54 173.15 0.65
Little Etobicoke Sections 8_16 16.15   50 Year 70.82 133.17 135.31 135.31 135.51 0.004791 2.73 84.77 174.04 0.67
Little Etobicoke Sections 8_16 16.15   100 year 77.72 133.17 135.34 135.34 135.55 0.005178 2.87 88.80 174.60 0.69
Little Etobicoke Sections 8_16 16.15   350 year 120.19 133.17 135.85 135.92 0.001948 2.09 182.21 191.61 0.44
Little Etobicoke Sections 8_16 16.15   Regional 134.93 133.17 136.10 136.15 0.001264 1.80 231.55 200.25 0.36

Little Etobicoke Sections 8_16 16.14   2 Year 39.72 132.20 133.88 133.36 134.02 0.002450 1.64 24.21 23.28 0.46
Little Etobicoke Sections 8_16 16.14   5 Year 52.19 132.20 134.03 133.52 134.22 0.002907 1.93 27.10 24.51 0.51
Little Etobicoke Sections 8_16 16.14   10 Year 60.62 132.20 134.13 133.62 134.35 0.003174 2.10 28.87 25.64 0.54
Little Etobicoke Sections 8_16 16.14   25 Year 71.30 132.20 134.22 133.73 134.50 0.003593 2.33 30.66 26.78 0.58
Little Etobicoke Sections 8_16 16.14   50 Year 79.13 132.20 134.30 133.82 134.61 0.003809 2.47 32.08 27.68 0.61
Little Etobicoke Sections 8_16 16.14   100 year 86.87 132.20 134.36 133.89 134.71 0.004027 2.60 33.36 28.50 0.63
Little Etobicoke Sections 8_16 16.14   350 year 132.33 132.20 135.29 134.31 135.63 0.002272 2.60 50.99 57.37 0.51
Little Etobicoke Sections 8_16 16.14   Regional 149.48 132.20 135.52 134.46 135.89 0.002215 2.70 55.28 63.30 0.51

Little Etobicoke Sections 8_16 16.135  Culvert

Little Etobicoke Sections 8_16 16.13   2 Year 39.72 132.10 133.87 133.04 133.95 0.001147 1.32 30.22 23.16 0.33
Little Etobicoke Sections 8_16 16.13   5 Year 52.19 132.10 134.00 133.19 134.13 0.001511 1.59 32.78 24.32 0.39
Little Etobicoke Sections 8_16 16.13   10 Year 60.62 132.10 134.08 133.28 134.24 0.001751 1.77 34.31 72.27 0.42
Little Etobicoke Sections 8_16 16.13   25 Year 71.30 132.10 134.15 133.40 134.36 0.002121 2.00 35.71 75.70 0.47
Little Etobicoke Sections 8_16 16.13   50 Year 79.13 132.10 134.21 133.49 134.45 0.002367 2.16 36.79 78.34 0.49
Little Etobicoke Sections 8_16 16.13   100 year 86.87 132.10 134.26 133.56 134.53 0.002630 2.31 37.70 80.57 0.52
Little Etobicoke Sections 8_16 16.13   350 year 132.33 132.10 135.14 133.98 135.44 0.001803 2.44 54.36 134.63 0.46
Little Etobicoke Sections 8_16 16.13   Regional 149.48 132.10 135.34 134.13 135.67 0.001839 2.58 58.15 138.09 0.47



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Little Etobicoke Sections 8_16 16.12   2 Year 39.72 132.00 133.69 133.24 133.85 0.002818 1.82 31.71 77.52 0.50
Little Etobicoke Sections 8_16 16.12   5 Year 52.19 132.00 133.77 133.43 133.99 0.003788 2.18 38.13 88.98 0.59
Little Etobicoke Sections 8_16 16.12   10 Year 60.62 132.00 133.81 133.67 134.07 0.004490 2.42 41.81 94.72 0.64
Little Etobicoke Sections 8_16 16.12   25 Year 71.30 132.00 133.91 133.81 134.19 0.004394 2.52 52.89 110.23 0.64
Little Etobicoke Sections 8_16 16.12   50 Year 79.13 132.00 134.01 133.89 134.28 0.004118 2.54 64.85 146.03 0.63
Little Etobicoke Sections 8_16 16.12   100 year 86.87 132.00 134.15 134.35 0.003056 2.31 85.34 147.78 0.55
Little Etobicoke Sections 8_16 16.12   350 year 132.33 132.00 135.22 135.27 0.000525 1.31 250.63 161.09 0.25
Little Etobicoke Sections 8_16 16.12   Regional 149.48 132.00 135.44 135.48 0.000463 1.29 286.62 164.08 0.23

Little Etobicoke Sections 8_16 16.115  2 Year 39.72 131.31 133.00 133.00 133.39 0.006138 3.02 24.46 46.77 0.77
Little Etobicoke Sections 8_16 16.115  5 Year 52.19 131.31 133.32 133.32 133.60 0.004072 2.78 48.89 97.98 0.64
Little Etobicoke Sections 8_16 16.115  10 Year 60.62 131.31 133.43 133.39 133.69 0.003803 2.79 59.87 103.67 0.63
Little Etobicoke Sections 8_16 16.115  25 Year 71.30 131.31 133.69 133.85 0.002324 2.37 90.70 122.40 0.50
Little Etobicoke Sections 8_16 16.115  50 Year 79.13 131.31 133.87 133.98 0.001742 2.15 112.10 126.61 0.44
Little Etobicoke Sections 8_16 16.115  100 year 86.87 131.31 134.05 134.13 0.001320 1.96 135.22 130.87 0.39
Little Etobicoke Sections 8_16 16.115  350 year 132.33 131.31 135.20 135.22 0.000369 1.32 297.88 154.85 0.22
Little Etobicoke Sections 8_16 16.115  Regional 149.48 131.31 135.42 135.45 0.000355 1.35 333.32 163.41 0.21

Little Etobicoke Sections 8_16 16.11   2 Year 39.72 130.86 133.01 133.07 0.000710 1.15 51.02 50.69 0.27
Little Etobicoke Sections 8_16 16.11   5 Year 52.19 130.86 133.31 133.38 0.000679 1.24 67.65 60.85 0.27
Little Etobicoke Sections 8_16 16.11   10 Year 60.62 130.86 133.48 133.55 0.000674 1.30 78.60 67.76 0.27
Little Etobicoke Sections 8_16 16.11   25 Year 71.30 130.86 133.69 133.76 0.000658 1.36 93.34 76.05 0.27
Little Etobicoke Sections 8_16 16.11   50 Year 79.13 130.86 133.84 133.91 0.000635 1.39 105.28 82.12 0.27
Little Etobicoke Sections 8_16 16.11   100 year 86.87 130.86 134.01 134.08 0.000587 1.39 119.86 88.93 0.26
Little Etobicoke Sections 8_16 16.11   350 year 132.33 130.86 135.15 135.20 0.000318 1.28 243.09 147.61 0.20
Little Etobicoke Sections 8_16 16.11   Regional 149.48 130.86 135.37 135.43 0.000309 1.31 277.60 160.37 0.20

Little Etobicoke Sections 8_16 16.10   2 Year 39.72 130.30 132.95 131.32 133.03 0.000596 1.22 32.66 30.42 0.24
Little Etobicoke Sections 8_16 16.10   5 Year 52.19 130.30 133.22 131.52 133.32 0.000753 1.46 35.87 32.94 0.27
Little Etobicoke Sections 8_16 16.10   10 Year 60.62 130.30 133.36 131.65 133.49 0.000867 1.61 37.61 34.25 0.29
Little Etobicoke Sections 8_16 16.10   25 Year 71.30 130.30 133.52 131.80 133.69 0.001007 1.80 39.64 36.24 0.32
Little Etobicoke Sections 8_16 16.10   50 Year 79.13 130.30 133.64 131.92 133.83 0.001097 1.92 41.13 37.33 0.34
Little Etobicoke Sections 8_16 16.10   100 year 86.87 130.30 133.79 132.02 134.00 0.001150 2.03 42.88 38.30 0.35
Little Etobicoke Sections 8_16 16.10   350 year 132.33 130.30 135.02 132.58 135.15 0.000621 1.82 141.11 99.54 0.27
Little Etobicoke Sections 8_16 16.10   Regional 149.48 130.30 135.23 132.77 135.38 0.000639 1.90 166.32 127.05 0.27

Little Etobicoke Sections 8_16 16.095  Culvert

Little Etobicoke Sections 8_16 16.09   2 Year 39.72 130.30 132.91 131.32 132.99 0.000532 1.24 32.13 43.63 0.24
Little Etobicoke Sections 8_16 16.09   5 Year 52.19 130.30 133.15 131.52 133.27 0.000684 1.49 35.11 45.79 0.28
Little Etobicoke Sections 8_16 16.09   10 Year 60.62 130.30 133.28 131.65 133.42 0.000802 1.66 36.62 46.43 0.31
Little Etobicoke Sections 8_16 16.09   25 Year 71.30 130.30 133.39 131.81 133.57 0.000981 1.88 38.00 47.00 0.34
Little Etobicoke Sections 8_16 16.09   50 Year 79.13 130.30 133.46 131.92 133.68 0.001114 2.03 38.93 47.93 0.36
Little Etobicoke Sections 8_16 16.09   100 year 86.87 130.30 133.55 132.02 133.79 0.001226 2.17 40.01 48.52 0.38
Little Etobicoke Sections 8_16 16.09   350 year 132.33 130.30 134.26 132.58 134.36 0.000500 1.53 137.37 60.63 0.25
Little Etobicoke Sections 8_16 16.09   Regional 149.48 130.30 134.68 132.77 134.77 0.000423 1.51 165.94 73.45 0.23

Little Etobicoke Sections 8_16 16.08   2 Year 40.37 130.00 132.76 132.92 0.001675 2.15 45.70 50.74 0.42
Little Etobicoke Sections 8_16 16.08   5 Year 53.19 130.00 133.02 133.19 0.001787 2.36 60.12 62.77 0.44
Little Etobicoke Sections 8_16 16.08   10 Year 61.86 130.00 133.16 133.34 0.001828 2.47 69.64 68.78 0.45
Little Etobicoke Sections 8_16 16.08   25 Year 72.85 130.00 133.30 133.49 0.001970 2.64 79.23 74.36 0.47
Little Etobicoke Sections 8_16 16.08   50 Year 80.96 130.00 133.39 133.60 0.002045 2.74 86.44 78.29 0.48
Little Etobicoke Sections 8_16 16.08   100 year 88.99 130.00 133.49 133.69 0.002069 2.81 94.18 81.85 0.48
Little Etobicoke Sections 8_16 16.08   350 year 134.08 130.00 134.15 134.30 0.001516 2.70 154.90 100.62 0.43
Little Etobicoke Sections 8_16 16.08   Regional 158.98 130.00 134.63 134.73 0.001046 2.42 205.16 109.17 0.36

Little Etobicoke Sections 8_16 16.075  2 Year 40.37 129.93 132.73 131.98 132.83 0.001217 1.85 60.58 67.08 0.36
Little Etobicoke Sections 8_16 16.075  5 Year 53.19 129.93 133.00 132.33 133.10 0.001183 1.94 79.44 75.04 0.36
Little Etobicoke Sections 8_16 16.075  10 Year 61.86 129.93 133.15 133.24 0.001182 2.00 90.80 79.06 0.36
Little Etobicoke Sections 8_16 16.075  25 Year 72.85 129.93 133.28 133.39 0.001257 2.12 101.64 82.22 0.37
Little Etobicoke Sections 8_16 16.075  50 Year 80.96 129.93 133.37 133.48 0.001299 2.20 109.50 84.43 0.38
Little Etobicoke Sections 8_16 16.075  100 year 88.99 129.93 133.47 133.58 0.001318 2.26 117.73 86.78 0.39
Little Etobicoke Sections 8_16 16.075  350 year 134.08 129.93 134.13 134.22 0.001045 2.26 179.33 100.65 0.35
Little Etobicoke Sections 8_16 16.075  Regional 158.98 129.93 134.61 134.68 0.000786 2.11 230.30 112.06 0.31

Little Etobicoke Sections 8_16 16.07   2 Year 40.37 129.50 131.75 131.75 132.24 0.006374 3.56 23.74 31.23 0.77
Little Etobicoke Sections 8_16 16.07   5 Year 53.19 129.50 131.99 131.99 132.51 0.006470 3.84 32.02 38.16 0.78
Little Etobicoke Sections 8_16 16.07   10 Year 61.86 129.50 132.15 132.15 132.66 0.006273 3.94 38.46 43.87 0.78
Little Etobicoke Sections 8_16 16.07   25 Year 72.85 129.50 132.44 132.31 132.84 0.004754 3.68 52.79 54.23 0.69
Little Etobicoke Sections 8_16 16.07   50 Year 80.96 129.50 132.64 132.97 0.003899 3.49 64.28 59.29 0.63
Little Etobicoke Sections 8_16 16.07   100 year 88.99 129.50 132.82 133.10 0.003316 3.34 75.02 62.01 0.59
Little Etobicoke Sections 8_16 16.07   350 year 134.08 129.50 133.75 133.91 0.001729 2.85 146.57 91.17 0.44
Little Etobicoke Sections 8_16 16.07   Regional 158.98 129.50 134.34 134.45 0.001184 2.57 210.87 128.67 0.38

Little Etobicoke Sections 8_16 16.06   2 Year 40.37 129.47 131.73 130.32 131.79 0.000549 1.08 37.33 22.76 0.23
Little Etobicoke Sections 8_16 16.06   5 Year 53.19 129.47 132.06 130.49 132.14 0.000609 1.25 42.69 25.27 0.25
Little Etobicoke Sections 8_16 16.06   10 Year 61.86 129.47 132.24 130.60 132.34 0.000654 1.35 45.76 26.67 0.26
Little Etobicoke Sections 8_16 16.06   25 Year 72.85 129.47 132.50 130.73 132.61 0.000675 1.46 49.99 29.38 0.27
Little Etobicoke Sections 8_16 16.06   50 Year 80.96 129.47 132.66 130.82 132.78 0.000701 1.54 52.67 30.64 0.27
Little Etobicoke Sections 8_16 16.06   100 year 88.99 129.47 132.81 130.91 132.94 0.000727 1.61 55.12 33.84 0.28
Little Etobicoke Sections 8_16 16.06   350 year 134.08 129.47 133.63 131.36 133.83 0.000794 1.95 68.66 47.45 0.31
Little Etobicoke Sections 8_16 16.06   Regional 158.98 129.47 134.15 131.59 134.37 0.000754 2.06 77.24 65.07 0.30

Little Etobicoke Sections 8_16 16.055  Culvert

Little Etobicoke Sections 8_16 16.05   2 Year 40.37 129.35 131.70 130.20 131.76 0.000567 1.04 38.79 18.56 0.22
Little Etobicoke Sections 8_16 16.05   5 Year 53.19 129.35 132.01 130.37 132.09 0.000662 1.21 43.96 21.90 0.24
Little Etobicoke Sections 8_16 16.05   10 Year 61.86 129.35 132.19 130.48 132.28 0.000721 1.32 46.90 22.55 0.25
Little Etobicoke Sections 8_16 16.05   25 Year 72.85 129.35 132.43 130.61 132.53 0.000767 1.43 50.78 23.50 0.26
Little Etobicoke Sections 8_16 16.05   50 Year 80.96 129.35 132.56 130.70 132.68 0.000825 1.53 52.95 23.98 0.27
Little Etobicoke Sections 8_16 16.05   100 year 88.99 129.35 132.67 130.79 132.81 0.000886 1.62 54.84 24.40 0.28
Little Etobicoke Sections 8_16 16.05   350 year 134.08 129.35 133.21 131.24 133.43 0.001225 2.11 63.63 33.04 0.34
Little Etobicoke Sections 8_16 16.05   Regional 158.98 129.35 133.50 131.47 133.77 0.001352 2.32 68.43 40.98 0.36

Little Etobicoke Sections 8_16 16.04   2 Year 40.37 129.30 131.60 131.72 0.001285 1.66 39.49 33.49 0.36
Little Etobicoke Sections 8_16 16.04   5 Year 53.19 129.30 131.92 132.05 0.001282 1.81 50.89 39.03 0.37
Little Etobicoke Sections 8_16 16.04   10 Year 61.86 129.30 132.10 132.24 0.001293 1.91 58.28 42.41 0.37
Little Etobicoke Sections 8_16 16.04   25 Year 72.85 129.30 132.35 132.49 0.001231 1.98 69.46 47.24 0.37
Little Etobicoke Sections 8_16 16.04   50 Year 80.96 129.30 132.49 132.64 0.001247 2.05 76.14 49.91 0.38
Little Etobicoke Sections 8_16 16.04   100 year 88.99 129.30 132.61 132.77 0.001270 2.13 82.36 52.05 0.38
Little Etobicoke Sections 8_16 16.04   350 year 134.08 129.30 133.18 133.39 0.001377 2.48 115.14 61.99 0.41
Little Etobicoke Sections 8_16 16.04   Regional 158.98 129.30 133.49 133.70 0.001351 2.59 135.07 67.22 0.41

Little Etobicoke Sections 8_16 16.035  2 Year 40.37 129.19 131.49 131.65 0.002053 2.06 36.30 33.16 0.44
Little Etobicoke Sections 8_16 16.035  5 Year 53.19 129.19 131.80 131.98 0.002004 2.23 47.89 40.10 0.45
Little Etobicoke Sections 8_16 16.035  10 Year 61.86 129.19 131.99 132.17 0.001980 2.32 55.68 44.33 0.45
Little Etobicoke Sections 8_16 16.035  25 Year 72.85 129.19 132.26 132.44 0.001756 2.33 68.47 49.64 0.43
Little Etobicoke Sections 8_16 16.035  50 Year 80.96 129.19 132.40 132.58 0.001733 2.38 75.82 52.36 0.43
Little Etobicoke Sections 8_16 16.035  100 year 88.99 129.19 132.53 132.71 0.001728 2.44 82.60 54.55 0.43
Little Etobicoke Sections 8_16 16.035  350 year 134.08 129.19 133.13 133.33 0.001725 2.73 117.85 63.90 0.44
Little Etobicoke Sections 8_16 16.035  Regional 158.98 129.19 133.44 133.65 0.001675 2.83 138.90 70.35 0.44



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Little Etobicoke Sections 8_16 16.03   2 Year 40.37 128.50 130.86 131.11 0.002901 2.50 27.88 24.34 0.52
Little Etobicoke Sections 8_16 16.03   5 Year 53.19 128.50 131.11 131.42 0.003251 2.84 34.47 27.91 0.56
Little Etobicoke Sections 8_16 16.03   10 Year 61.86 128.50 131.27 131.61 0.003362 3.00 39.07 29.65 0.58
Little Etobicoke Sections 8_16 16.03   25 Year 72.85 128.50 131.74 132.00 0.002272 2.74 54.09 34.32 0.49
Little Etobicoke Sections 8_16 16.03   50 Year 80.96 128.50 131.86 132.14 0.002351 2.86 58.47 35.46 0.50
Little Etobicoke Sections 8_16 16.03   100 year 88.99 128.50 131.96 132.26 0.002494 3.00 61.88 36.32 0.52
Little Etobicoke Sections 8_16 16.03   350 year 134.08 128.50 132.36 132.80 0.003395 3.77 77.11 39.96 0.61
Little Etobicoke Sections 8_16 16.03   Regional 158.98 128.50 132.68 133.13 0.003270 3.90 90.52 42.90 0.61

Little Etobicoke Sections 8_16 16.02   2 Year 40.37 128.40 130.27 130.49 0.003407 2.35 31.09 36.89 0.57
Little Etobicoke Sections 8_16 16.02   5 Year 53.19 128.40 130.65 130.83 0.002461 2.28 46.85 45.69 0.50
Little Etobicoke Sections 8_16 16.02   10 Year 61.86 128.40 130.89 131.05 0.002032 2.22 58.36 50.29 0.46
Little Etobicoke Sections 8_16 16.02   25 Year 72.85 128.40 131.62 131.70 0.000800 1.67 99.61 62.54 0.30
Little Etobicoke Sections 8_16 16.02   50 Year 80.96 128.40 131.74 131.83 0.000817 1.73 107.73 64.50 0.31
Little Etobicoke Sections 8_16 16.02   100 year 88.99 128.40 131.84 131.93 0.000867 1.82 113.66 65.90 0.32
Little Etobicoke Sections 8_16 16.02   350 year 134.08 128.40 132.21 132.34 0.001190 2.29 139.02 70.72 0.38
Little Etobicoke Sections 8_16 16.02   Regional 158.98 128.40 132.57 132.70 0.001069 2.31 165.46 74.64 0.37

Little Etobicoke Sections 8_16 16.01   2 Year 41.68 128.10 130.05 129.66 130.33 0.004683 2.37 17.60 20.48 0.63
Little Etobicoke Sections 8_16 16.01   5 Year 55.21 128.10 130.31 129.88 130.67 0.004676 2.65 20.85 21.77 0.65
Little Etobicoke Sections 8_16 16.01   10 Year 64.37 128.10 130.48 130.02 130.88 0.004655 2.81 22.89 24.36 0.66
Little Etobicoke Sections 8_16 16.01   25 Year 75.96 128.10 131.47 130.18 131.64 0.001228 1.92 53.74 40.36 0.36
Little Etobicoke Sections 8_16 16.01   50 Year 84.64 128.10 131.57 130.30 131.76 0.001379 2.07 56.54 44.38 0.38
Little Etobicoke Sections 8_16 16.01   100 year 93.27 128.10 131.67 130.42 131.86 0.001350 2.10 72.35 51.81 0.38
Little Etobicoke Sections 8_16 16.01   350 year 137.61 128.10 131.90 130.95 132.23 0.002184 2.80 85.33 61.17 0.49
Little Etobicoke Sections 8_16 16.01   Regional 178.12 128.10 131.44 131.65 132.38 0.007025 4.55 52.86 39.83 0.86

Little Etobicoke Sections 8_16 8.335   Bridge

Little Etobicoke Sections 8_16 8.33    2 Year 41.68 127.90 129.43 129.24 129.81 0.007635 2.75 15.17 16.29 0.79
Little Etobicoke Sections 8_16 8.33    5 Year 55.21 127.90 129.62 129.46 130.13 0.008240 3.15 17.55 17.26 0.84
Little Etobicoke Sections 8_16 8.33    10 Year 64.37 127.90 129.74 129.60 130.33 0.008603 3.39 19.00 17.85 0.87
Little Etobicoke Sections 8_16 8.33    25 Year 75.96 127.90 129.84 129.77 130.56 0.009789 3.76 20.19 18.35 0.93
Little Etobicoke Sections 8_16 8.33    50 Year 84.64 127.90 129.91 129.88 130.73 0.010683 4.03 20.98 18.68 0.98
Little Etobicoke Sections 8_16 8.33    100 year 93.27 127.90 130.00 130.00 130.90 0.010865 4.21 22.13 19.17 1.00
Little Etobicoke Sections 8_16 8.33    350 year 137.61 127.90 130.53 130.53 131.71 0.009997 4.80 28.65 22.05 1.00
Little Etobicoke Sections 8_16 8.33    Regional 178.12 127.90 130.97 130.97 132.37 0.009442 5.23 34.03 26.10 1.00

Little Etobicoke Sections 8_16 8.32    2 Year 41.68 127.50 129.47 129.57 0.001347 1.46 47.57 65.97 0.36
Little Etobicoke Sections 8_16 8.32    5 Year 55.21 127.50 129.73 129.83 0.001212 1.52 65.49 70.20 0.35
Little Etobicoke Sections 8_16 8.32    10 Year 64.37 127.50 129.90 129.99 0.001133 1.55 77.00 71.46 0.34
Little Etobicoke Sections 8_16 8.32    25 Year 75.96 127.50 130.06 130.15 0.001122 1.62 88.61 72.65 0.35
Little Etobicoke Sections 8_16 8.32    50 Year 84.64 127.50 130.17 130.27 0.001108 1.67 97.12 73.46 0.35
Little Etobicoke Sections 8_16 8.32    100 year 93.27 127.50 130.28 130.38 0.001100 1.71 105.13 74.23 0.35
Little Etobicoke Sections 8_16 8.32    350 year 137.61 127.50 130.76 130.88 0.001103 1.93 141.21 77.55 0.36
Little Etobicoke Sections 8_16 8.32    Regional 178.12 127.50 131.11 131.25 0.001124 2.10 169.29 79.36 0.37

Little Etobicoke Sections 8_16 8.319   2 Year 41.68 127.28 129.37 129.50 0.001707 1.72 36.48 47.98 0.41
Little Etobicoke Sections 8_16 8.319   5 Year 55.21 127.28 129.60 129.76 0.001750 1.89 49.41 58.32 0.42
Little Etobicoke Sections 8_16 8.319   10 Year 64.37 127.28 129.77 129.92 0.001675 1.95 59.19 61.75 0.42
Little Etobicoke Sections 8_16 8.319   25 Year 75.96 127.28 129.92 130.09 0.001704 2.05 68.88 64.22 0.42
Little Etobicoke Sections 8_16 8.319   50 Year 84.64 127.28 130.04 130.21 0.001693 2.11 76.36 65.71 0.43
Little Etobicoke Sections 8_16 8.319   100 year 93.27 127.28 130.14 130.32 0.001681 2.16 83.50 66.81 0.43
Little Etobicoke Sections 8_16 8.319   350 year 137.61 127.28 130.61 130.81 0.001672 2.41 115.90 70.59 0.44
Little Etobicoke Sections 8_16 8.319   Regional 178.12 127.28 130.97 131.18 0.001700 2.61 141.09 72.89 0.45

Little Etobicoke Sections 8_16 8.315   2 Year 41.68 126.65 129.01 128.40 129.18 0.002037 2.05 35.69 39.69 0.45
Little Etobicoke Sections 8_16 8.315   5 Year 55.21 126.65 129.16 129.39 0.002574 2.42 42.13 42.98 0.51
Little Etobicoke Sections 8_16 8.315   10 Year 64.37 126.65 129.35 128.86 129.58 0.002426 2.47 50.40 46.83 0.50
Little Etobicoke Sections 8_16 8.315   25 Year 75.96 126.65 129.41 129.70 0.002966 2.78 53.65 48.19 0.56
Little Etobicoke Sections 8_16 8.315   50 Year 84.64 126.65 129.50 129.82 0.003127 2.92 57.98 49.90 0.58
Little Etobicoke Sections 8_16 8.315   100 year 93.27 126.65 129.59 129.92 0.003232 3.04 62.51 51.47 0.59
Little Etobicoke Sections 8_16 8.315   350 year 137.61 126.65 129.97 129.64 130.39 0.003738 3.57 83.22 57.71 0.65
Little Etobicoke Sections 8_16 8.315   Regional 178.12 126.65 130.19 130.72 0.004484 4.10 96.51 61.69 0.72

Little Etobicoke Sections 8_16 8.31    2 Year 41.68 126.00 127.88 127.88 128.47 0.010119 3.95 18.53 17.74 0.94
Little Etobicoke Sections 8_16 8.31    5 Year 55.21 126.00 128.32 128.32 128.73 0.006206 3.58 36.97 56.83 0.76
Little Etobicoke Sections 8_16 8.31    10 Year 64.37 126.00 128.35 128.35 128.87 0.007885 4.06 38.52 58.18 0.86
Little Etobicoke Sections 8_16 8.31    25 Year 75.96 126.00 128.63 128.63 129.02 0.005727 3.74 55.91 64.08 0.75
Little Etobicoke Sections 8_16 8.31    50 Year 84.64 126.00 128.70 128.70 129.10 0.005907 3.87 60.61 64.81 0.76
Little Etobicoke Sections 8_16 8.31    100 year 93.27 126.00 128.76 128.76 129.18 0.006218 4.03 64.40 65.40 0.78
Little Etobicoke Sections 8_16 8.31    350 year 137.61 126.00 129.03 129.02 129.53 0.007345 4.67 82.51 68.03 0.87
Little Etobicoke Sections 8_16 8.31    Regional 178.12 126.00 129.44 129.85 0.005752 4.51 111.54 73.92 0.78

Little Etobicoke Sections 8_16 8.30    2 Year 41.68 125.30 127.52 126.79 127.57 0.000863 1.32 89.45 128.01 0.28
Little Etobicoke Sections 8_16 8.30    5 Year 55.21 125.30 127.78 127.25 127.82 0.000710 1.29 122.61 132.53 0.26
Little Etobicoke Sections 8_16 8.30    10 Year 64.37 125.30 127.93 127.32 127.97 0.000647 1.28 143.22 135.27 0.25
Little Etobicoke Sections 8_16 8.30    25 Year 75.96 125.30 128.36 127.39 128.38 0.000355 1.05 202.46 142.51 0.19
Little Etobicoke Sections 8_16 8.30    50 Year 84.64 125.30 128.57 127.44 128.59 0.000296 1.00 233.40 146.11 0.18
Little Etobicoke Sections 8_16 8.30    100 year 93.27 125.30 128.75 127.49 128.77 0.000265 0.98 260.43 149.19 0.17
Little Etobicoke Sections 8_16 8.30    350 year 137.61 125.30 129.16 127.68 129.18 0.000317 1.16 321.74 156.37 0.19
Little Etobicoke Sections 8_16 8.30    Regional 178.12 125.30 129.49 127.81 129.52 0.000343 1.28 375.76 175.14 0.20

Little Etobicoke Sections 8_16 8.29    2 Year 41.68 125.00 127.29 127.44 0.001567 1.80 36.49 54.79 0.39
Little Etobicoke Sections 8_16 8.29    5 Year 55.21 125.00 127.51 127.69 0.001715 2.01 50.20 66.50 0.42
Little Etobicoke Sections 8_16 8.29    10 Year 64.37 125.00 127.66 127.84 0.001745 2.11 60.53 75.90 0.42
Little Etobicoke Sections 8_16 8.29    25 Year 75.96 125.00 128.23 128.32 0.000784 1.62 110.71 95.19 0.29
Little Etobicoke Sections 8_16 8.29    50 Year 84.64 125.00 128.47 128.54 0.000641 1.54 133.81 99.92 0.27
Little Etobicoke Sections 8_16 8.29    100 year 93.27 125.00 128.66 128.73 0.000567 1.50 153.61 103.79 0.26
Little Etobicoke Sections 8_16 8.29    350 year 137.61 125.00 129.04 129.12 0.000710 1.80 194.33 120.74 0.29
Little Etobicoke Sections 8_16 8.29    Regional 178.12 125.00 129.36 129.46 0.000777 1.99 238.04 149.11 0.31

Little Etobicoke Sections 8_16 8.285   2 Year 41.68 124.55 127.02 127.11 0.001762 1.97 62.17 70.30 0.40
Little Etobicoke Sections 8_16 8.285   5 Year 55.21 124.55 127.27 127.35 0.001617 2.02 80.38 74.36 0.39
Little Etobicoke Sections 8_16 8.285   10 Year 64.37 124.55 127.44 127.51 0.001504 2.02 92.95 76.98 0.38
Little Etobicoke Sections 8_16 8.285   25 Year 75.96 124.55 128.14 128.18 0.000586 1.47 151.83 92.54 0.25
Little Etobicoke Sections 8_16 8.285   50 Year 84.64 124.55 128.39 128.42 0.000530 1.46 176.18 107.26 0.24
Little Etobicoke Sections 8_16 8.285   100 year 93.27 124.55 128.59 128.62 0.000496 1.46 199.03 121.21 0.23
Little Etobicoke Sections 8_16 8.285   350 year 137.61 124.55 128.94 128.99 0.000693 1.82 245.89 147.74 0.28
Little Etobicoke Sections 8_16 8.285   Regional 178.12 124.55 129.23 129.30 0.000956 2.24 302.23 209.81 0.33

Little Etobicoke Sections 8_16 8.28    2 Year 42.89 124.40 126.54 126.31 126.86 0.005014 3.03 30.77 37.97 0.69
Little Etobicoke Sections 8_16 8.28    5 Year 55.37 124.40 126.85 127.14 0.004083 3.02 44.30 48.97 0.64
Little Etobicoke Sections 8_16 8.28    10 Year 63.85 124.40 127.12 127.34 0.003021 2.80 58.54 56.83 0.56
Little Etobicoke Sections 8_16 8.28    25 Year 75.64 124.40 128.06 128.13 0.000765 1.74 125.11 83.60 0.30
Little Etobicoke Sections 8_16 8.28    50 Year 84.50 124.40 128.31 128.38 0.000693 1.74 147.76 98.27 0.29
Little Etobicoke Sections 8_16 8.28    100 year 93.68 124.40 128.52 128.58 0.000666 1.76 169.15 114.99 0.28
Little Etobicoke Sections 8_16 8.28    350 year 141.36 124.40 128.83 128.92 0.000992 2.26 208.87 140.09 0.35
Little Etobicoke Sections 8_16 8.28    Regional 194.03 124.40 129.09 129.21 0.001291 2.69 247.84 158.02 0.40

Little Etobicoke Sections 8_16 8.27    2 Year 42.89 124.35 126.50 126.07 126.77 0.004095 2.31 18.59 17.78 0.60
Little Etobicoke Sections 8_16 8.27    5 Year 55.37 124.35 126.72 126.27 127.07 0.004342 2.60 21.29 18.87 0.63
Little Etobicoke Sections 8_16 8.27    10 Year 63.85 124.35 126.84 126.40 127.24 0.004621 2.81 22.76 19.46 0.66



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Little Etobicoke Sections 8_16 8.27    25 Year 75.64 124.35 127.83 126.56 128.06 0.001548 2.16 34.98 45.54 0.41
Little Etobicoke Sections 8_16 8.27    50 Year 84.50 124.35 128.05 126.69 128.31 0.001494 2.24 37.78 64.16 0.41
Little Etobicoke Sections 8_16 8.27    100 year 93.68 124.35 128.22 126.80 128.50 0.001540 2.35 39.84 83.82 0.42
Little Etobicoke Sections 8_16 8.27    350 year 141.36 124.35 128.60 127.37 128.86 0.001515 2.51 119.53 117.54 0.42
Little Etobicoke Sections 8_16 8.27    Regional 194.03 124.35 128.46 127.93 129.04 0.003510 3.73 103.95 106.13 0.64

Little Etobicoke Sections 8_16 8.265   Bridge

Little Etobicoke Sections 8_16 8.26    2 Year 42.89 124.35 126.45 125.72 126.64 0.002145 1.92 22.34 17.52 0.46
Little Etobicoke Sections 8_16 8.26    5 Year 55.37 124.35 126.66 125.92 126.92 0.002471 2.22 24.96 18.38 0.50
Little Etobicoke Sections 8_16 8.26    10 Year 63.85 124.35 126.77 126.05 127.07 0.002752 2.43 26.32 18.81 0.53
Little Etobicoke Sections 8_16 8.26    25 Year 75.64 124.35 126.89 126.21 127.27 0.003253 2.73 27.71 19.25 0.58
Little Etobicoke Sections 8_16 8.26    50 Year 84.50 124.35 126.94 126.33 127.39 0.003732 2.97 28.42 19.47 0.63
Little Etobicoke Sections 8_16 8.26    100 year 93.68 124.35 126.97 126.45 127.51 0.004400 3.26 28.78 19.58 0.68
Little Etobicoke Sections 8_16 8.26    350 year 141.36 124.35 127.21 127.02 128.22 0.007283 4.46 31.67 24.74 0.89
Little Etobicoke Sections 8_16 8.26    Regional 194.03 124.35 127.60 127.60 128.75 0.007281 4.92 51.69 32.47 0.91

Little Etobicoke Sections 8_16 8.25    2 Year 42.89 124.30 126.19 125.84 126.51 0.004321 2.57 22.02 27.05 0.64
Little Etobicoke Sections 8_16 8.25    5 Year 55.37 124.30 126.38 125.97 126.77 0.004798 2.91 27.71 35.87 0.69
Little Etobicoke Sections 8_16 8.25    10 Year 63.85 124.30 126.48 126.27 126.92 0.005022 3.09 31.92 41.21 0.71
Little Etobicoke Sections 8_16 8.25    25 Year 75.64 124.30 126.62 126.50 127.11 0.005305 3.33 37.82 47.70 0.74
Little Etobicoke Sections 8_16 8.25    50 Year 84.50 124.30 126.70 126.63 127.23 0.005562 3.50 41.95 51.76 0.76
Little Etobicoke Sections 8_16 8.25    100 year 93.68 124.30 126.78 126.76 127.35 0.005768 3.65 46.38 55.78 0.78
Little Etobicoke Sections 8_16 8.25    350 year 141.36 124.30 127.24 127.24 127.81 0.005181 3.92 75.68 67.08 0.77
Little Etobicoke Sections 8_16 8.25    Regional 194.03 124.30 127.54 127.53 128.19 0.005627 4.39 96.01 67.94 0.81

Little Etobicoke Sections 8_16 8.245   2 Year 42.89 124.23 126.18 126.33 0.002414 1.95 40.44 53.11 0.48
Little Etobicoke Sections 8_16 8.245   5 Year 55.37 124.23 126.38 126.55 0.002379 2.10 52.46 61.95 0.49
Little Etobicoke Sections 8_16 8.245   10 Year 63.85 124.23 126.51 126.68 0.002388 2.19 60.47 68.69 0.50
Little Etobicoke Sections 8_16 8.245   25 Year 75.64 124.23 126.66 126.84 0.002370 2.30 71.70 75.91 0.50
Little Etobicoke Sections 8_16 8.245   50 Year 84.50 124.23 126.76 126.95 0.002354 2.36 79.49 78.51 0.50
Little Etobicoke Sections 8_16 8.245   100 year 93.68 124.23 126.86 127.05 0.002352 2.42 87.21 81.16 0.51
Little Etobicoke Sections 8_16 8.245   350 year 141.36 124.23 127.28 127.49 0.002340 2.70 122.65 87.37 0.52
Little Etobicoke Sections 8_16 8.245   Regional 194.03 124.23 127.64 127.87 0.002384 2.96 155.12 90.74 0.53

Little Etobicoke Sections 8_16 8.24    2 Year 42.89 123.80 125.64 125.83 0.003094 2.31 38.14 48.88 0.56
Little Etobicoke Sections 8_16 8.24    5 Year 55.37 123.80 125.79 126.03 0.003527 2.61 46.11 55.17 0.60
Little Etobicoke Sections 8_16 8.24    10 Year 63.85 123.80 125.88 126.15 0.003747 2.78 51.48 58.92 0.63
Little Etobicoke Sections 8_16 8.24    25 Year 75.64 123.80 126.00 126.29 0.003992 2.98 58.81 63.65 0.65
Little Etobicoke Sections 8_16 8.24    50 Year 84.50 123.80 126.09 126.39 0.004106 3.10 64.32 65.95 0.67
Little Etobicoke Sections 8_16 8.24    100 year 93.68 123.80 126.17 126.49 0.004204 3.22 69.84 68.18 0.68
Little Etobicoke Sections 8_16 8.24    350 year 141.36 123.80 126.54 126.91 0.004502 3.67 96.75 78.13 0.72
Little Etobicoke Sections 8_16 8.24    Regional 194.03 123.80 126.86 127.28 0.004755 4.07 123.06 86.53 0.75

Little Etobicoke Sections 8_16 8.23    2 Year 41.84 123.30 125.18 125.26 0.002396 1.89 64.49 93.57 0.47
Little Etobicoke Sections 8_16 8.23    5 Year 54.49 123.30 125.39 125.46 0.002014 1.88 85.10 102.73 0.44
Little Etobicoke Sections 8_16 8.23    10 Year 62.94 123.30 125.52 125.58 0.001830 1.87 98.81 108.39 0.42
Little Etobicoke Sections 8_16 8.23    25 Year 74.54 123.30 125.66 125.72 0.001756 1.92 114.40 114.48 0.42
Little Etobicoke Sections 8_16 8.23    50 Year 83.31 123.30 125.76 125.82 0.001704 1.95 126.06 118.84 0.42
Little Etobicoke Sections 8_16 8.23    100 year 92.40 123.30 125.85 125.92 0.001688 1.99 136.96 122.77 0.42
Little Etobicoke Sections 8_16 8.23    350 year 140.58 123.30 126.24 126.31 0.001691 2.21 188.61 139.76 0.43
Little Etobicoke Sections 8_16 8.23    Regional 192.49 123.30 126.59 126.67 0.001645 2.36 239.21 149.21 0.43

Little Etobicoke Sections 8_16 8.03    2 Year 41.84 105.70 107.29 107.29 107.88 0.009910 3.66 16.07 15.19 0.96
Little Etobicoke Sections 8_16 8.03    5 Year 54.49 105.70 107.53 107.53 108.21 0.009595 3.98 19.83 16.03 0.97
Little Etobicoke Sections 8_16 8.03    10 Year 62.94 105.70 107.68 107.68 108.42 0.009458 4.18 22.21 16.54 0.98
Little Etobicoke Sections 8_16 8.03    25 Year 74.54 105.70 107.86 107.86 108.68 0.009407 4.43 25.27 17.18 0.99
Little Etobicoke Sections 8_16 8.03    50 Year 83.31 105.70 107.99 107.99 108.87 0.009316 4.60 27.57 17.64 1.00
Little Etobicoke Sections 8_16 8.03    100 year 92.40 105.70 108.13 108.13 109.05 0.009105 4.74 30.06 18.13 0.99
Little Etobicoke Sections 8_16 8.03    350 year 140.58 105.70 108.78 108.78 109.92 0.008496 5.39 42.43 20.38 1.00
Little Etobicoke Sections 8_16 8.03    Regional 192.49 105.70 109.19 109.19 110.77 0.009986 6.38 51.37 23.15 1.11

Little Etobicoke Sections 8_16 8.025   2 Year 41.84 103.60 105.00 105.00 105.54 0.010750 3.48 16.43 17.88 0.98
Little Etobicoke Sections 8_16 8.025   5 Year 54.49 103.60 105.24 105.24 105.86 0.010098 3.77 21.00 21.38 0.97
Little Etobicoke Sections 8_16 8.025   10 Year 62.94 103.60 105.39 105.39 106.04 0.009496 3.89 24.41 23.78 0.96
Little Etobicoke Sections 8_16 8.025   25 Year 74.54 103.60 105.59 105.59 106.27 0.008672 4.01 29.52 27.15 0.93
Little Etobicoke Sections 8_16 8.025   50 Year 83.31 103.60 105.72 105.72 106.42 0.008397 4.12 33.11 29.32 0.93
Little Etobicoke Sections 8_16 8.025   100 year 92.40 103.60 105.74 105.74 106.58 0.009809 4.49 33.91 29.84 1.01
Little Etobicoke Sections 8_16 8.025   350 year 140.58 103.60 106.50 106.50 107.10 0.005472 4.15 73.59 59.87 0.79
Little Etobicoke Sections 8_16 8.025   Regional 192.49 103.60 106.80 106.80 107.51 0.006079 4.68 91.75 60.99 0.85

Little Etobicoke Sections 8_16 8.02    2 Year 41.84 101.70 102.89 102.89 103.44 0.014422 3.69 18.75 28.41 1.11
Little Etobicoke Sections 8_16 8.02    5 Year 54.49 101.70 103.25 103.25 103.63 0.007560 3.22 33.35 43.54 0.84
Little Etobicoke Sections 8_16 8.02    10 Year 62.94 101.70 103.33 103.33 103.74 0.007829 3.39 36.96 43.96 0.86
Little Etobicoke Sections 8_16 8.02    25 Year 74.54 101.70 103.44 103.44 103.88 0.008187 3.62 41.49 44.47 0.89
Little Etobicoke Sections 8_16 8.02    50 Year 83.31 101.70 103.50 103.50 103.98 0.008521 3.79 44.52 44.81 0.92
Little Etobicoke Sections 8_16 8.02    100 year 92.40 101.70 103.58 103.58 104.08 0.008527 3.91 48.16 45.22 0.92
Little Etobicoke Sections 8_16 8.02    350 year 140.58 101.70 103.92 103.92 104.55 0.009302 4.57 63.64 46.95 0.99
Little Etobicoke Sections 8_16 8.02    Regional 192.49 101.70 105.14 105.42 0.002627 3.28 124.06 51.78 0.57

Little Etobicoke Sections 8_16 8.01    2 Year 44.68 99.20 101.42 101.63 0.003006 2.39 35.49 34.84 0.54
Little Etobicoke Sections 8_16 8.01    5 Year 58.66 99.20 101.85 102.02 0.002152 2.30 51.03 37.64 0.47
Little Etobicoke Sections 8_16 8.01    10 Year 68.30 99.20 102.19 102.34 0.001618 2.17 64.23 39.41 0.42
Little Etobicoke Sections 8_16 8.01    25 Year 80.90 99.20 102.77 102.87 0.000988 1.93 87.67 41.78 0.34
Little Etobicoke Sections 8_16 8.01    50 Year 90.43 99.20 102.67 102.82 0.001405 2.25 83.58 41.38 0.40
Little Etobicoke Sections 8_16 8.01    100 year 100.21 99.20 102.90 103.05 0.001275 2.25 93.45 42.35 0.38
Little Etobicoke Sections 8_16 8.01    350 year 152.26 99.20 103.86 104.01 0.001060 2.41 135.60 46.10 0.36
Little Etobicoke Sections 8_16 8.01    Regional 210.04 99.20 105.04 105.18 0.000761 2.39 192.90 50.64 0.32

Etobicoke Creek Sections15_25_26 26.34   2 Year 29.39 205.00 206.78 205.86 206.83 0.000787 1.12 35.24 35.59 0.28
Etobicoke Creek Sections15_25_26 26.34   5 Year 42.25 205.00 207.11 206.05 207.18 0.000798 1.27 47.89 38.94 0.29
Etobicoke Creek Sections15_25_26 26.34   10 Year 51.93 205.00 207.33 206.18 207.41 0.000808 1.37 56.37 40.08 0.29
Etobicoke Creek Sections15_25_26 26.34   25 Year 64.00 205.00 207.55 206.34 207.65 0.000840 1.49 65.50 41.27 0.30
Etobicoke Creek Sections15_25_26 26.34   50 Year 73.26 205.00 207.71 206.44 207.81 0.000862 1.58 72.04 42.10 0.31
Etobicoke Creek Sections15_25_26 26.34   100 year 83.08 205.00 207.86 206.47 207.97 0.000888 1.66 78.50 42.91 0.32
Etobicoke Creek Sections15_25_26 26.34   350 year 122.76 205.00 208.38 207.04 208.53 0.000985 1.96 101.62 45.69 0.35
Etobicoke Creek Sections15_25_26 26.34   Regional 276.98 205.00 209.80 208.05 210.10 0.001272 2.84 173.70 60.38 0.42

Etobicoke Creek Sections15_25_26 26.33   2 Year 29.39 204.60 206.53 206.59 0.000803 1.20 41.05 40.43 0.28
Etobicoke Creek Sections15_25_26 26.33   5 Year 42.25 204.60 206.87 206.94 0.000818 1.36 55.14 43.66 0.30
Etobicoke Creek Sections15_25_26 26.33   10 Year 51.93 204.60 207.08 207.16 0.000835 1.46 64.58 45.58 0.30
Etobicoke Creek Sections15_25_26 26.33   25 Year 64.00 204.60 207.29 207.38 0.000885 1.59 74.47 47.38 0.32
Etobicoke Creek Sections15_25_26 26.33   50 Year 73.26 204.60 207.44 207.54 0.000917 1.68 81.63 48.65 0.33
Etobicoke Creek Sections15_25_26 26.33   100 year 83.08 204.60 207.59 207.69 0.000954 1.78 88.68 49.88 0.33
Etobicoke Creek Sections15_25_26 26.33   350 year 122.76 204.60 208.07 208.22 0.001097 2.12 114.11 55.08 0.37
Etobicoke Creek Sections15_25_26 26.33   Regional 276.98 204.60 209.44 209.69 0.001357 2.95 204.82 77.35 0.43

Etobicoke Creek Sections15_25_26 26.32   2 Year 29.39 204.52 206.39 206.44 0.000676 1.07 39.91 48.97 0.26
Etobicoke Creek Sections15_25_26 26.32   5 Year 42.25 204.52 206.72 206.79 0.000686 1.22 60.85 79.06 0.27
Etobicoke Creek Sections15_25_26 26.32   10 Year 51.93 204.52 206.94 207.01 0.000659 1.27 80.46 100.26 0.27
Etobicoke Creek Sections15_25_26 26.32   25 Year 64.00 204.52 207.16 207.23 0.000645 1.34 104.32 119.30 0.27
Etobicoke Creek Sections15_25_26 26.32   50 Year 73.26 204.52 207.32 207.38 0.000602 1.35 124.03 125.25 0.26
Etobicoke Creek Sections15_25_26 26.32   100 year 83.08 204.52 207.47 207.53 0.000569 1.36 143.64 130.01 0.26



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Etobicoke Creek Sections15_25_26 26.32   350 year 122.76 204.52 207.99 208.05 0.000487 1.41 213.77 137.57 0.25
Etobicoke Creek Sections15_25_26 26.32   Regional 276.98 204.52 209.44 209.50 0.000403 1.63 424.92 154.62 0.24

Etobicoke Creek Sections15_25_26 26.31   2 Year 29.39 204.34 206.32 205.36 206.39 0.000820 1.16 28.27 25.75 0.28
Etobicoke Creek Sections15_25_26 26.31   5 Year 42.25 204.34 206.62 205.58 206.72 0.000981 1.42 34.26 32.45 0.32
Etobicoke Creek Sections15_25_26 26.31   10 Year 51.93 204.34 206.82 205.71 206.94 0.001079 1.58 38.61 37.08 0.34
Etobicoke Creek Sections15_25_26 26.31   25 Year 64.00 204.34 206.99 205.88 207.14 0.001247 1.78 42.65 51.08 0.37
Etobicoke Creek Sections15_25_26 26.31   50 Year 73.26 204.34 207.12 205.99 207.29 0.001360 1.93 45.54 56.26 0.39
Etobicoke Creek Sections15_25_26 26.31   100 year 83.08 204.34 207.23 206.11 207.44 0.001493 2.08 48.17 58.12 0.41
Etobicoke Creek Sections15_25_26 26.31   350 year 122.76 204.34 207.58 206.50 207.91 0.002094 2.68 56.14 73.93 0.49
Etobicoke Creek Sections15_25_26 26.31   Regional 276.98 204.34 209.01 207.85 209.37 0.001693 3.13 196.41 152.19 0.47

Etobicoke Creek Sections15_25_26 26.305  Bridge

Etobicoke Creek Sections15_25_26 26.30   2 Year 29.39 204.52 206.29 205.38 206.36 0.000890 1.20 30.00 25.14 0.29
Etobicoke Creek Sections15_25_26 26.30   5 Year 42.25 204.52 206.59 205.60 206.69 0.001023 1.43 36.89 26.12 0.32
Etobicoke Creek Sections15_25_26 26.30   10 Year 51.93 204.52 206.78 205.76 206.90 0.001118 1.59 41.22 26.83 0.34
Etobicoke Creek Sections15_25_26 26.30   25 Year 64.00 204.52 206.95 205.95 207.10 0.001298 1.79 45.14 28.57 0.37
Etobicoke Creek Sections15_25_26 26.30   50 Year 73.26 204.52 207.07 206.07 207.24 0.001431 1.95 47.82 30.43 0.39
Etobicoke Creek Sections15_25_26 26.30   100 year 83.08 204.52 207.17 206.18 207.37 0.001587 2.11 50.23 31.14 0.42
Etobicoke Creek Sections15_25_26 26.30   350 year 122.76 204.52 207.47 206.57 207.81 0.002349 2.75 57.08 33.21 0.52
Etobicoke Creek Sections15_25_26 26.30   Regional 276.98 204.52 208.35 207.76 209.29 0.004661 4.63 77.33 76.28 0.76

Etobicoke Creek Sections15_25_26 26.29   2 Year 29.39 204.50 206.14 205.55 206.30 0.002344 1.85 20.37 25.37 0.47
Etobicoke Creek Sections15_25_26 26.29   5 Year 42.25 204.50 206.39 205.84 206.61 0.002711 2.19 27.95 34.24 0.52
Etobicoke Creek Sections15_25_26 26.29   10 Year 51.93 204.50 206.53 206.00 206.81 0.003054 2.45 33.77 52.85 0.56
Etobicoke Creek Sections15_25_26 26.29   25 Year 64.00 204.50 206.71 206.30 207.01 0.003121 2.62 43.56 59.66 0.57
Etobicoke Creek Sections15_25_26 26.29   50 Year 73.26 204.50 206.84 206.56 207.15 0.003076 2.71 52.21 69.68 0.57
Etobicoke Creek Sections15_25_26 26.29   100 year 83.08 204.50 206.97 206.68 207.28 0.003036 2.79 62.01 82.61 0.57
Etobicoke Creek Sections15_25_26 26.29   350 year 122.76 204.50 207.43 207.13 207.70 0.002530 2.86 103.90 97.77 0.54
Etobicoke Creek Sections15_25_26 26.29   Regional 276.98 204.50 208.62 207.87 208.83 0.001771 3.01 265.49 167.33 0.48

Etobicoke Creek Sections15_25_26 26.28   2 Year 29.39 204.30 205.93 205.20 206.02 0.001347 1.38 33.12 66.01 0.35
Etobicoke Creek Sections15_25_26 26.28   5 Year 42.25 204.30 206.20 205.43 206.29 0.001260 1.48 54.24 83.80 0.35
Etobicoke Creek Sections15_25_26 26.28   10 Year 51.93 204.30 206.36 205.66 206.46 0.001232 1.55 67.35 87.30 0.35
Etobicoke Creek Sections15_25_26 26.28   25 Year 64.00 204.30 206.55 205.92 206.65 0.001166 1.60 83.41 91.17 0.35
Etobicoke Creek Sections15_25_26 26.28   50 Year 73.26 204.30 206.71 206.09 206.79 0.001084 1.62 96.39 93.83 0.34
Etobicoke Creek Sections15_25_26 26.28   100 year 83.08 204.30 206.84 206.17 206.93 0.001044 1.65 108.39 96.27 0.33
Etobicoke Creek Sections15_25_26 26.28   350 year 122.76 204.30 207.30 206.43 207.39 0.000996 1.80 148.87 108.68 0.34
Etobicoke Creek Sections15_25_26 26.28   Regional 276.98 204.30 208.49 207.10 208.59 0.000851 2.09 340.09 168.20 0.33

Etobicoke Creek Sections15_25_26 26.275  2 Year 29.39 204.10 205.70 205.21 205.82 0.002218 1.56 26.10 57.45 0.44
Etobicoke Creek Sections15_25_26 26.275  5 Year 42.25 204.10 206.03 205.44 206.13 0.001654 1.57 53.17 112.27 0.40
Etobicoke Creek Sections15_25_26 26.275  10 Year 51.93 204.10 206.22 205.64 206.31 0.001303 1.50 75.46 117.64 0.36
Etobicoke Creek Sections15_25_26 26.275  25 Year 64.00 204.10 206.44 205.87 206.51 0.001050 1.46 100.47 122.29 0.33
Etobicoke Creek Sections15_25_26 26.275  50 Year 73.26 204.10 206.61 205.98 206.67 0.000891 1.42 120.18 127.43 0.31
Etobicoke Creek Sections15_25_26 26.275  100 year 83.08 204.10 206.76 206.10 206.82 0.000811 1.41 137.53 129.78 0.29
Etobicoke Creek Sections15_25_26 26.275  350 year 122.76 204.10 207.23 206.31 207.29 0.000704 1.49 193.70 135.03 0.28
Etobicoke Creek Sections15_25_26 26.275  Regional 276.98 204.10 208.44 206.85 208.50 0.000587 1.72 402.47 177.58 0.27

Etobicoke Creek Sections15_25_26 26.27   2 Year 30.54 203.90 205.57 204.92 205.68 0.002000 1.51 22.37 32.51 0.42
Etobicoke Creek Sections15_25_26 26.27   5 Year 43.87 203.90 205.87 205.19 206.01 0.001861 1.67 37.82 68.75 0.42
Etobicoke Creek Sections15_25_26 26.27   10 Year 53.59 203.90 206.08 205.34 206.20 0.001644 1.70 53.90 87.43 0.40
Etobicoke Creek Sections15_25_26 26.27   25 Year 65.83 203.90 206.31 205.49 206.43 0.001353 1.67 75.00 94.75 0.37
Etobicoke Creek Sections15_25_26 26.27   50 Year 75.67 203.90 206.50 205.74 206.60 0.001168 1.64 92.08 100.19 0.35
Etobicoke Creek Sections15_25_26 26.27   100 year 85.85 203.90 206.65 205.91 206.75 0.001079 1.65 106.89 104.23 0.34
Etobicoke Creek Sections15_25_26 26.27   350 year 126.30 203.90 207.13 206.27 207.22 0.000964 1.75 155.05 117.49 0.33
Etobicoke Creek Sections15_25_26 26.27   Regional 273.70 203.90 208.36 206.91 208.45 0.000730 1.93 364.60 191.39 0.30

Etobicoke Creek Sections15_25_26 26.26   2 Year 30.54 203.62 205.35 204.60 205.45 0.001815 1.38 22.21 17.62 0.39
Etobicoke Creek Sections15_25_26 26.26   5 Year 43.87 203.62 205.65 204.86 205.77 0.002059 1.59 27.63 19.42 0.42
Etobicoke Creek Sections15_25_26 26.26   10 Year 53.59 203.62 205.83 205.02 205.98 0.002179 1.71 31.34 20.56 0.44
Etobicoke Creek Sections15_25_26 26.26   25 Year 65.83 203.62 206.05 205.19 206.22 0.002257 1.83 35.99 21.90 0.46
Etobicoke Creek Sections15_25_26 26.26   50 Year 75.67 203.62 206.23 205.32 206.41 0.002248 1.89 39.94 22.98 0.46
Etobicoke Creek Sections15_25_26 26.26   100 year 85.85 203.62 206.36 205.45 206.56 0.002359 1.99 43.07 23.80 0.47
Etobicoke Creek Sections15_25_26 26.26   350 year 126.30 203.62 206.73 205.88 207.03 0.002888 2.42 52.85 29.65 0.54
Etobicoke Creek Sections15_25_26 26.26   Regional 273.70 203.62 208.07 207.17 208.32 0.001718 2.47 168.88 141.84 0.44

Etobicoke Creek Sections15_25_26 26.25   2 Year 30.54 203.30 205.34 204.39 205.41 0.000981 1.11 27.47 19.63 0.30
Etobicoke Creek Sections15_25_26 26.25   5 Year 43.87 203.30 205.63 204.62 205.72 0.001129 1.32 33.41 21.08 0.33
Etobicoke Creek Sections15_25_26 26.25   10 Year 53.59 203.30 205.82 204.76 205.92 0.001215 1.46 37.39 21.99 0.34
Etobicoke Creek Sections15_25_26 26.25   25 Year 65.83 203.30 206.03 204.93 206.16 0.001284 1.59 42.27 22.94 0.36
Etobicoke Creek Sections15_25_26 26.25   50 Year 75.67 203.30 206.21 205.05 206.35 0.001305 1.68 46.34 23.70 0.36
Etobicoke Creek Sections15_25_26 26.25   100 year 85.85 203.30 206.34 205.17 206.50 0.001389 1.80 49.51 25.29 0.38
Etobicoke Creek Sections15_25_26 26.25   350 year 126.30 203.30 206.70 205.57 206.96 0.001815 2.27 59.44 30.59 0.44
Etobicoke Creek Sections15_25_26 26.25   Regional 273.70 203.30 207.84 206.71 208.23 0.001983 3.00 146.37 153.24 0.49

Etobicoke Creek Sections15_25_26 26.245  Mult Open

Etobicoke Creek Sections15_25_26 26.24   2 Year 30.54 203.23 205.13 204.36 205.20 0.001485 1.17 26.62 27.40 0.35
Etobicoke Creek Sections15_25_26 26.24   5 Year 43.87 203.23 205.37 204.62 205.46 0.001569 1.37 33.52 29.21 0.37
Etobicoke Creek Sections15_25_26 26.24   10 Year 53.59 203.23 205.52 204.78 205.63 0.001633 1.50 38.03 30.33 0.39
Etobicoke Creek Sections15_25_26 26.24   25 Year 65.83 203.23 205.70 204.93 205.83 0.001683 1.64 43.53 31.65 0.40
Etobicoke Creek Sections15_25_26 26.24   50 Year 75.67 203.23 205.85 205.04 205.99 0.001662 1.72 48.26 32.74 0.41
Etobicoke Creek Sections15_25_26 26.24   100 year 85.85 203.23 205.95 205.13 206.11 0.001783 1.85 51.42 33.48 0.42
Etobicoke Creek Sections15_25_26 26.24   350 year 126.30 203.23 206.16 205.46 206.45 0.002659 2.43 58.45 35.31 0.53
Etobicoke Creek Sections15_25_26 26.24   Regional 273.70 203.23 206.94 206.41 207.62 0.004280 3.77 83.69 59.37 0.70

Etobicoke Creek Sections15_25_26 26.23   2 Year 30.54 203.13 204.90 204.36 205.05 0.002559 1.76 22.21 36.81 0.47
Etobicoke Creek Sections15_25_26 26.23   5 Year 43.87 203.13 205.05 204.63 205.28 0.003502 2.20 28.51 45.48 0.56
Etobicoke Creek Sections15_25_26 26.23   10 Year 53.59 203.13 205.13 204.86 205.42 0.004235 2.50 32.34 49.57 0.62
Etobicoke Creek Sections15_25_26 26.23   25 Year 65.83 203.13 205.20 205.08 205.58 0.005316 2.88 36.10 53.79 0.70
Etobicoke Creek Sections15_25_26 26.23   50 Year 75.67 203.13 205.24 205.20 205.70 0.006461 3.22 38.11 57.93 0.77
Etobicoke Creek Sections15_25_26 26.23   100 year 85.85 203.13 205.42 205.42 205.85 0.005423 3.15 51.33 88.32 0.72
Etobicoke Creek Sections15_25_26 26.23   350 year 126.30 203.13 205.73 205.73 206.16 0.005206 3.41 81.42 101.42 0.72
Etobicoke Creek Sections15_25_26 26.23   Regional 273.70 203.13 206.95 206.35 207.17 0.002252 2.99 231.10 243.02 0.51

Etobicoke Creek Sections15_25_26 26.22   2 Year 30.54 202.93 204.63 203.98 204.72 0.001588 1.49 42.03 152.55 0.38
Etobicoke Creek Sections15_25_26 26.22   5 Year 43.87 202.93 204.84 204.92 0.001360 1.50 78.17 180.49 0.36
Etobicoke Creek Sections15_25_26 26.22   10 Year 53.59 202.93 204.97 205.04 0.001245 1.51 102.29 195.98 0.35
Etobicoke Creek Sections15_25_26 26.22   25 Year 65.83 202.93 205.08 205.15 0.001236 1.56 125.45 205.37 0.35
Etobicoke Creek Sections15_25_26 26.22   50 Year 75.67 202.93 205.17 205.24 0.001202 1.59 143.95 210.56 0.35
Etobicoke Creek Sections15_25_26 26.22   100 year 85.85 202.93 205.27 205.33 0.001141 1.59 164.64 218.04 0.34
Etobicoke Creek Sections15_25_26 26.22   350 year 126.30 202.93 205.67 205.72 0.000834 1.52 258.10 248.62 0.30
Etobicoke Creek Sections15_25_26 26.22   Regional 273.70 202.93 207.00 207.02 0.000318 1.24 662.73 323.13 0.20

Etobicoke Creek Sections15_25_26 26.21   2 Year 30.54 202.59 203.75 204.00 0.005880 2.32 17.16 23.95 0.70
Etobicoke Creek Sections15_25_26 26.21   5 Year 43.87 202.59 204.06 203.81 204.33 0.004770 2.46 26.25 42.98 0.66
Etobicoke Creek Sections15_25_26 26.21   10 Year 53.59 202.59 204.24 203.95 204.51 0.004295 2.53 37.16 76.29 0.64
Etobicoke Creek Sections15_25_26 26.21   25 Year 65.83 202.59 204.47 204.70 0.003306 2.42 56.04 87.60 0.57
Etobicoke Creek Sections15_25_26 26.21   50 Year 75.67 202.59 204.65 204.83 0.002706 2.33 71.46 90.64 0.52
Etobicoke Creek Sections15_25_26 26.21   100 year 85.85 202.59 204.81 204.97 0.002308 2.26 86.07 92.00 0.49
Etobicoke Creek Sections15_25_26 26.21   350 year 126.30 202.59 205.34 205.47 0.001584 2.17 136.72 96.00 0.42



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Etobicoke Creek Sections15_25_26 26.21   Regional 273.70 202.59 206.81 206.92 0.000919 2.21 327.71 146.68 0.35

Etobicoke Creek Sections15_25_26 26.20   2 Year 31.74 201.80 203.50 203.63 0.001839 1.67 21.33 20.40 0.41
Etobicoke Creek Sections15_25_26 26.20   5 Year 45.62 201.80 203.75 203.96 0.002306 2.06 28.21 36.72 0.47
Etobicoke Creek Sections15_25_26 26.20   10 Year 55.54 201.80 203.91 204.15 0.002489 2.25 34.40 41.77 0.50
Etobicoke Creek Sections15_25_26 26.20   25 Year 68.23 201.80 204.10 204.37 0.002591 2.43 42.88 46.44 0.51
Etobicoke Creek Sections15_25_26 26.20   50 Year 78.51 201.80 204.25 204.54 0.002565 2.53 50.18 48.42 0.52
Etobicoke Creek Sections15_25_26 26.20   100 year 88.88 201.80 204.40 204.70 0.002537 2.62 57.53 51.48 0.52
Etobicoke Creek Sections15_25_26 26.20   350 year 128.97 201.80 204.96 204.31 205.26 0.002183 2.77 89.94 69.71 0.50
Etobicoke Creek Sections15_25_26 26.20   Regional 277.64 201.80 206.66 206.81 0.000948 2.43 290.32 125.20 0.35

Etobicoke Creek Sections15_25_26 26.19   2 Year 31.74 201.72 203.26 203.33 0.001508 1.44 44.83 63.20 0.37
Etobicoke Creek Sections15_25_26 26.19   5 Year 45.62 201.72 203.55 203.63 0.001333 1.53 64.83 70.79 0.36
Etobicoke Creek Sections15_25_26 26.19   10 Year 55.54 201.72 203.74 203.82 0.001212 1.56 78.39 72.02 0.35
Etobicoke Creek Sections15_25_26 26.19   25 Year 68.23 201.72 203.97 204.04 0.001104 1.60 94.56 73.18 0.34
Etobicoke Creek Sections15_25_26 26.19   50 Year 78.51 201.72 204.14 204.21 0.001025 1.62 107.54 74.08 0.33
Etobicoke Creek Sections15_25_26 26.19   100 year 88.88 201.72 204.31 204.38 0.000971 1.64 119.81 75.05 0.33
Etobicoke Creek Sections15_25_26 26.19   350 year 128.97 201.72 204.91 204.98 0.000812 1.73 165.88 78.86 0.31
Etobicoke Creek Sections15_25_26 26.19   Regional 277.64 201.72 206.58 206.67 0.000614 2.00 359.23 129.91 0.29

Etobicoke Creek Sections15_25_26 26.18   2 Year 31.74 201.70 203.03 202.65 203.19 0.003018 1.87 22.26 24.43 0.52
Etobicoke Creek Sections15_25_26 26.18   5 Year 45.62 201.70 203.24 202.88 203.47 0.003590 2.25 27.18 25.51 0.58
Etobicoke Creek Sections15_25_26 26.18   10 Year 55.54 201.70 203.37 203.02 203.64 0.003944 2.49 30.23 26.31 0.62
Etobicoke Creek Sections15_25_26 26.18   25 Year 68.23 201.70 203.52 203.17 203.85 0.004364 2.77 33.72 27.40 0.66
Etobicoke Creek Sections15_25_26 26.18   50 Year 78.51 201.70 203.65 203.29 204.02 0.004460 2.93 36.91 29.82 0.67
Etobicoke Creek Sections15_25_26 26.18   100 year 88.88 201.70 203.76 203.40 204.17 0.004655 3.11 39.65 33.12 0.69
Etobicoke Creek Sections15_25_26 26.18   350 year 128.97 201.70 204.22 203.78 204.75 0.004664 3.57 51.43 42.28 0.72
Etobicoke Creek Sections15_25_26 26.18   Regional 277.64 201.70 206.37 205.59 206.58 0.001194 2.73 266.87 135.70 0.40

Etobicoke Creek Sections15_25_26 26.175  Bridge

Etobicoke Creek Sections15_25_26 26.17   2 Year 31.74 201.70 202.95 202.55 203.08 0.002666 1.68 24.67 27.82 0.48
Etobicoke Creek Sections15_25_26 26.17   5 Year 45.62 201.70 203.13 202.74 203.32 0.003266 2.04 29.93 28.67 0.55
Etobicoke Creek Sections15_25_26 26.17   10 Year 55.54 201.70 203.24 202.87 203.47 0.003705 2.28 32.97 29.02 0.59
Etobicoke Creek Sections15_25_26 26.17   25 Year 68.23 201.70 203.34 203.02 203.63 0.004423 2.60 35.88 29.32 0.65
Etobicoke Creek Sections15_25_26 26.17   50 Year 78.51 201.70 203.46 203.13 203.79 0.004444 2.74 39.59 29.71 0.66
Etobicoke Creek Sections15_25_26 26.17   100 year 88.88 201.70 203.47 203.23 203.88 0.005588 3.08 39.86 29.74 0.74
Etobicoke Creek Sections15_25_26 26.17   350 year 128.97 201.70 203.70 203.57 204.34 0.007557 3.88 46.64 30.73 0.88
Etobicoke Creek Sections15_25_26 26.17   Regional 277.64 201.70 204.69 204.59 205.78 0.007793 5.18 77.22 37.47 0.96

Etobicoke Creek Sections15_25_26 26.16   2 Year 31.74 201.50 202.50 202.50 202.78 0.009818 2.62 19.65 41.51 0.88
Etobicoke Creek Sections15_25_26 26.16   5 Year 45.62 201.50 202.68 202.68 203.00 0.009391 2.89 27.80 48.44 0.89
Etobicoke Creek Sections15_25_26 26.16   10 Year 55.54 201.50 202.78 202.78 203.14 0.009368 3.08 33.06 51.89 0.90
Etobicoke Creek Sections15_25_26 26.16   25 Year 68.23 201.50 202.91 202.91 203.29 0.009065 3.24 39.98 55.55 0.90
Etobicoke Creek Sections15_25_26 26.16   50 Year 78.51 201.50 202.95 202.95 203.41 0.010679 3.59 42.15 59.31 0.99
Etobicoke Creek Sections15_25_26 26.16   100 year 88.88 201.50 203.15 203.15 203.53 0.007753 3.35 55.59 69.57 0.86
Etobicoke Creek Sections15_25_26 26.16   350 year 128.97 201.50 203.38 203.38 203.83 0.008465 3.84 71.71 71.42 0.92
Etobicoke Creek Sections15_25_26 26.16   Regional 277.64 201.50 204.88 205.15 0.002793 3.31 187.39 86.29 0.58

Etobicoke Creek Sections15_25_26 26.15   2 Year 31.74 200.27 201.76 201.81 0.001183 1.13 50.04 97.63 0.32
Etobicoke Creek Sections15_25_26 26.15   5 Year 45.62 200.27 201.97 202.03 0.001177 1.25 71.92 111.07 0.33
Etobicoke Creek Sections15_25_26 26.15   10 Year 55.54 200.27 202.09 202.16 0.001172 1.32 86.26 117.86 0.33
Etobicoke Creek Sections15_25_26 26.15   25 Year 68.23 200.27 202.26 202.32 0.001094 1.36 106.38 126.38 0.32
Etobicoke Creek Sections15_25_26 26.15   50 Year 78.51 200.27 202.39 202.45 0.001014 1.37 123.80 133.31 0.32
Etobicoke Creek Sections15_25_26 26.15   100 year 88.88 200.27 202.53 202.59 0.000926 1.37 142.63 140.03 0.31
Etobicoke Creek Sections15_25_26 26.15   350 year 128.97 200.27 203.07 203.12 0.000633 1.32 223.65 159.18 0.26
Etobicoke Creek Sections15_25_26 26.15   Regional 277.64 200.27 204.87 204.90 0.000266 1.22 523.59 174.20 0.19

Etobicoke Creek Sections15_25_26 26.14   2 Year 32.09 200.10 201.32 201.12 201.52 0.004360 2.10 25.40 52.20 0.61
Etobicoke Creek Sections15_25_26 26.14   5 Year 46.12 200.10 201.58 201.77 0.003754 2.21 41.49 72.47 0.58
Etobicoke Creek Sections15_25_26 26.14   10 Year 56.33 200.10 201.79 201.95 0.002781 2.09 57.37 76.49 0.51
Etobicoke Creek Sections15_25_26 26.14   25 Year 69.25 200.10 202.01 202.15 0.002258 2.04 74.70 80.43 0.47
Etobicoke Creek Sections15_25_26 26.14   50 Year 79.51 200.10 202.18 202.31 0.001953 2.01 88.41 82.91 0.45
Etobicoke Creek Sections15_25_26 26.14   100 year 89.92 200.10 202.34 202.46 0.001738 1.99 102.02 85.79 0.43
Etobicoke Creek Sections15_25_26 26.14   350 year 131.05 200.10 202.94 203.03 0.001221 1.95 155.20 93.82 0.37
Etobicoke Creek Sections15_25_26 26.14   Regional 266.35 200.10 204.79 204.86 0.000550 1.84 356.25 123.60 0.27

Etobicoke Creek Sections15_25_26 26.13   2 Year 32.09 200.00 201.20 200.96 201.37 0.004455 2.06 23.58 29.04 0.62
Etobicoke Creek Sections15_25_26 26.13   5 Year 46.12 200.00 201.42 201.14 201.64 0.004679 2.37 29.73 29.73 0.65
Etobicoke Creek Sections15_25_26 26.13   10 Year 56.33 200.00 201.55 201.26 201.81 0.004944 2.59 33.39 30.12 0.68
Etobicoke Creek Sections15_25_26 26.13   25 Year 69.25 200.00 201.69 201.40 202.00 0.005397 2.87 37.22 30.54 0.72
Etobicoke Creek Sections15_25_26 26.13   50 Year 79.51 200.00 201.81 201.50 202.16 0.005447 3.03 40.66 30.89 0.73
Etobicoke Creek Sections15_25_26 26.13   100 year 89.92 200.00 201.93 201.60 202.31 0.005394 3.16 44.19 31.26 0.74
Etobicoke Creek Sections15_25_26 26.13   350 year 131.05 200.00 202.42 201.96 202.87 0.004930 3.52 57.93 32.83 0.73
Etobicoke Creek Sections15_25_26 26.13   Regional 266.35 200.00 204.19 202.89 204.70 0.002794 3.85 107.83 45.28 0.60

Etobicoke Creek Sections15_25_26 26.125  Bridge

Etobicoke Creek Sections15_25_26 26.12   2 Year 32.09 199.77 200.69 200.59 200.93 0.007906 2.21 15.95 23.11 0.78
Etobicoke Creek Sections15_25_26 26.12   5 Year 46.12 199.77 201.02 200.77 201.26 0.005064 2.22 23.80 24.76 0.66
Etobicoke Creek Sections15_25_26 26.12   10 Year 56.33 199.77 201.22 200.89 201.46 0.004348 2.28 28.73 25.61 0.63
Etobicoke Creek Sections15_25_26 26.12   25 Year 69.25 199.77 201.44 201.03 201.70 0.003845 2.38 34.45 26.55 0.61
Etobicoke Creek Sections15_25_26 26.12   50 Year 79.51 199.77 201.60 201.14 201.88 0.003590 2.45 38.71 27.24 0.60
Etobicoke Creek Sections15_25_26 26.12   100 year 89.92 199.77 201.75 201.24 202.05 0.003406 2.53 42.83 27.98 0.59
Etobicoke Creek Sections15_25_26 26.12   350 year 131.05 199.77 202.30 201.60 202.66 0.002961 2.79 57.89 30.19 0.57
Etobicoke Creek Sections15_25_26 26.12   Regional 266.35 199.77 203.76 202.55 204.27 0.002342 3.40 99.06 36.55 0.55

Etobicoke Creek Sections15_25_26 26.11   2 Year 32.09 198.90 200.68 200.73 0.000670 1.03 43.13 46.90 0.25
Etobicoke Creek Sections15_25_26 26.11   5 Year 46.12 198.90 201.01 201.07 0.000685 1.18 60.75 59.84 0.27
Etobicoke Creek Sections15_25_26 26.11   10 Year 56.33 198.90 201.21 201.28 0.000683 1.25 73.49 65.01 0.27
Etobicoke Creek Sections15_25_26 26.11   25 Year 69.25 198.90 201.44 201.52 0.000679 1.34 89.32 71.25 0.27
Etobicoke Creek Sections15_25_26 26.11   50 Year 79.51 198.90 201.61 201.69 0.000666 1.39 101.87 74.56 0.27
Etobicoke Creek Sections15_25_26 26.11   100 year 89.92 198.90 201.78 201.86 0.000652 1.43 114.30 77.29 0.27
Etobicoke Creek Sections15_25_26 26.11   350 year 131.05 198.90 202.36 202.45 0.000597 1.55 161.88 85.68 0.27
Etobicoke Creek Sections15_25_26 26.11   Regional 266.35 198.90 203.91 204.00 0.000468 1.77 312.90 107.03 0.25

Etobicoke Creek Sections15_25_26 26.10   2 Year 32.09 198.70 200.53 200.60 0.000804 1.21 38.92 58.12 0.29
Etobicoke Creek Sections15_25_26 26.10   5 Year 46.12 198.70 200.87 200.94 0.000805 1.35 59.44 65.54 0.29
Etobicoke Creek Sections15_25_26 26.10   10 Year 56.33 198.70 201.07 201.16 0.000790 1.43 73.55 69.46 0.30
Etobicoke Creek Sections15_25_26 26.10   25 Year 69.25 198.70 201.31 201.40 0.000765 1.50 90.51 72.46 0.30
Etobicoke Creek Sections15_25_26 26.10   50 Year 79.51 198.70 201.49 201.58 0.000745 1.54 103.49 74.68 0.29
Etobicoke Creek Sections15_25_26 26.10   100 year 89.92 198.70 201.66 201.75 0.000719 1.58 116.22 75.42 0.29
Etobicoke Creek Sections15_25_26 26.10   350 year 131.05 198.70 202.26 202.35 0.000651 1.70 161.87 77.73 0.29
Etobicoke Creek Sections15_25_26 26.10   Regional 266.35 198.70 203.82 203.93 0.000548 1.98 288.03 83.78 0.28

Etobicoke Creek Sections15_25_26 26.09   2 Year 32.09 198.57 200.39 200.46 0.000825 1.20 35.89 46.40 0.28
Etobicoke Creek Sections15_25_26 26.09   5 Year 46.12 198.57 200.72 200.80 0.000851 1.36 53.56 59.21 0.30
Etobicoke Creek Sections15_25_26 26.09   10 Year 56.33 198.57 200.93 201.01 0.000841 1.44 66.55 64.69 0.30
Etobicoke Creek Sections15_25_26 26.09   25 Year 69.25 198.57 201.17 201.26 0.000814 1.51 82.99 70.29 0.30
Etobicoke Creek Sections15_25_26 26.09   50 Year 79.51 198.57 201.35 201.44 0.000789 1.56 96.04 74.07 0.30
Etobicoke Creek Sections15_25_26 26.09   100 year 89.92 198.57 201.52 201.62 0.000762 1.59 109.23 77.30 0.30
Etobicoke Creek Sections15_25_26 26.09   350 year 131.05 198.57 202.14 202.24 0.000656 1.68 157.75 79.86 0.28
Etobicoke Creek Sections15_25_26 26.09   Regional 266.35 198.57 203.73 203.84 0.000524 1.92 289.92 86.33 0.27



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Etobicoke Creek Sections15_25_26 26.08   2 Year 32.09 198.50 200.13 200.26 0.002004 1.71 25.68 29.16 0.43
Etobicoke Creek Sections15_25_26 26.08   5 Year 46.12 198.50 200.42 200.59 0.002138 1.97 34.99 34.46 0.46
Etobicoke Creek Sections15_25_26 26.08   10 Year 56.33 198.50 200.61 200.81 0.002163 2.12 42.05 39.00 0.47
Etobicoke Creek Sections15_25_26 26.08   25 Year 69.25 198.50 200.85 201.06 0.002109 2.25 52.04 45.95 0.47
Etobicoke Creek Sections15_25_26 26.08   50 Year 79.51 198.50 201.03 201.25 0.002009 2.31 61.05 51.30 0.47
Etobicoke Creek Sections15_25_26 26.08   100 year 89.92 198.50 201.22 201.43 0.001889 2.35 70.83 55.43 0.46
Etobicoke Creek Sections15_25_26 26.08   350 year 131.05 198.50 201.87 202.08 0.001498 2.42 111.48 67.53 0.42
Etobicoke Creek Sections15_25_26 26.08   Regional 266.35 198.50 203.54 203.72 0.000954 2.53 244.57 91.01 0.36

Etobicoke Creek Sections15_25_26 26.07   2 Year 32.09 198.51 200.06 199.52 200.20 0.002317 1.68 22.50 24.62 0.45
Etobicoke Creek Sections15_25_26 26.07   5 Year 46.12 198.51 200.35 199.78 200.53 0.002427 1.95 29.90 27.55 0.48
Etobicoke Creek Sections15_25_26 26.07   10 Year 56.33 198.51 200.54 199.94 200.74 0.002433 2.09 35.28 29.37 0.49
Etobicoke Creek Sections15_25_26 26.07   25 Year 69.25 198.51 200.77 200.12 200.99 0.002378 2.23 42.20 31.06 0.49
Etobicoke Creek Sections15_25_26 26.07   50 Year 79.51 198.51 200.94 200.25 201.18 0.002325 2.33 47.66 32.32 0.49
Etobicoke Creek Sections15_25_26 26.07   100 year 89.92 198.51 201.11 200.37 201.36 0.002257 2.41 53.24 33.17 0.49
Etobicoke Creek Sections15_25_26 26.07   350 year 131.05 198.51 201.70 200.78 202.00 0.002081 2.67 73.60 35.47 0.49
Etobicoke Creek Sections15_25_26 26.07   Regional 266.35 198.51 203.19 201.78 203.61 0.001876 3.31 130.73 41.78 0.50

Etobicoke Creek Sections15_25_26 26.065  Bridge

Etobicoke Creek Sections15_25_26 26.06   2 Year 32.09 198.51 199.96 199.53 200.12 0.003049 1.79 19.85 23.74 0.51
Etobicoke Creek Sections15_25_26 26.06   5 Year 46.12 198.51 200.22 199.76 200.42 0.003170 2.07 26.37 26.23 0.54
Etobicoke Creek Sections15_25_26 26.06   10 Year 56.33 198.51 200.39 199.92 200.63 0.003124 2.21 31.18 27.54 0.55
Etobicoke Creek Sections15_25_26 26.06   25 Year 69.25 198.51 200.62 200.11 200.88 0.002951 2.34 37.57 28.74 0.54
Etobicoke Creek Sections15_25_26 26.06   50 Year 79.51 198.51 200.80 200.23 201.07 0.002798 2.42 42.68 29.47 0.54
Etobicoke Creek Sections15_25_26 26.06   100 year 89.92 198.51 200.96 200.34 201.25 0.002685 2.50 47.65 30.16 0.53
Etobicoke Creek Sections15_25_26 26.06   350 year 131.05 198.51 201.54 200.74 201.88 0.002429 2.77 65.80 32.51 0.53
Etobicoke Creek Sections15_25_26 26.06   Regional 266.35 198.51 203.00 201.73 203.48 0.002150 3.44 117.14 37.91 0.53

Etobicoke Creek Sections15_25_26 26.05   2 Year 32.09 198.51 199.86 199.92 0.001354 1.22 44.74 85.79 0.35
Etobicoke Creek Sections15_25_26 26.05   5 Year 46.12 198.51 200.17 200.23 0.000982 1.21 73.59 95.74 0.31
Etobicoke Creek Sections15_25_26 26.05   10 Year 56.33 198.51 200.38 200.43 0.000819 1.20 94.01 99.69 0.29
Etobicoke Creek Sections15_25_26 26.05   25 Year 69.25 198.51 200.64 200.68 0.000668 1.18 119.98 103.23 0.26
Etobicoke Creek Sections15_25_26 26.05   50 Year 79.51 198.51 200.83 200.87 0.000584 1.18 140.10 105.16 0.25
Etobicoke Creek Sections15_25_26 26.05   100 year 89.92 198.51 201.01 201.05 0.000528 1.18 159.27 106.96 0.24
Etobicoke Creek Sections15_25_26 26.05   350 year 131.05 198.51 201.63 201.67 0.000418 1.22 227.33 112.66 0.22
Etobicoke Creek Sections15_25_26 26.05   Regional 266.35 198.51 203.17 203.22 0.000314 1.39 407.31 120.84 0.21

Etobicoke Creek Sections15_25_26 26.04   2 Year 33.44 198.34 199.82 199.83 0.000347 0.65 79.14 99.86 0.18
Etobicoke Creek Sections15_25_26 26.04   5 Year 47.98 198.34 200.14 200.16 0.000301 0.69 111.96 105.41 0.17
Etobicoke Creek Sections15_25_26 26.04   10 Year 58.40 198.34 200.35 200.37 0.000277 0.72 134.84 110.48 0.17
Etobicoke Creek Sections15_25_26 26.04   25 Year 71.72 198.34 200.61 200.63 0.000250 0.75 164.22 116.52 0.16
Etobicoke Creek Sections15_25_26 26.04   50 Year 82.15 198.34 200.80 200.82 0.000232 0.76 187.42 120.90 0.16
Etobicoke Creek Sections15_25_26 26.04   100 year 93.02 198.34 200.98 201.01 0.000221 0.78 209.81 124.95 0.16
Etobicoke Creek Sections15_25_26 26.04   350 year 134.95 198.34 201.61 201.63 0.000195 0.85 292.70 142.30 0.15
Etobicoke Creek Sections15_25_26 26.04   Regional 270.81 198.34 203.15 203.18 0.000153 0.99 535.59 162.89 0.15

Etobicoke Creek Sections15_25_26 26.03   2 Year 33.44 198.20 199.54 199.19 199.73 0.003929 1.99 18.47 20.85 0.58
Etobicoke Creek Sections15_25_26 26.03   5 Year 47.98 198.20 199.77 199.43 200.04 0.004338 2.35 23.45 22.20 0.63
Etobicoke Creek Sections15_25_26 26.03   10 Year 58.40 198.20 199.93 199.59 200.24 0.004384 2.53 27.13 23.15 0.64
Etobicoke Creek Sections15_25_26 26.03   25 Year 71.72 198.20 200.14 199.76 200.49 0.004190 2.70 32.28 24.44 0.64
Etobicoke Creek Sections15_25_26 26.03   50 Year 82.15 198.20 200.32 199.88 200.69 0.003950 2.78 36.63 25.47 0.63
Etobicoke Creek Sections15_25_26 26.03   100 year 93.02 198.20 200.46 200.01 200.86 0.003921 2.91 40.40 26.33 0.64
Etobicoke Creek Sections15_25_26 26.03   350 year 134.95 198.20 200.96 200.43 201.46 0.003840 3.31 54.32 30.05 0.65
Etobicoke Creek Sections15_25_26 26.03   Regional 270.81 198.20 202.27 201.50 202.96 0.003372 4.06 96.83 83.57 0.65

Etobicoke Creek Sections15_25_26 26.025  Bridge

Etobicoke Creek Sections15_25_26 26.02   2 Year 33.44 198.00 199.41 198.84 199.52 0.001922 1.53 27.04 78.26 0.42
Etobicoke Creek Sections15_25_26 26.02   5 Year 47.98 198.00 199.57 199.06 199.74 0.002627 1.92 32.27 92.64 0.50
Etobicoke Creek Sections15_25_26 26.02   10 Year 58.40 198.00 199.66 199.20 199.88 0.003096 2.17 35.45 97.06 0.54
Etobicoke Creek Sections15_25_26 26.02   25 Year 71.72 198.00 199.76 199.37 200.04 0.003691 2.47 38.91 101.86 0.60
Etobicoke Creek Sections15_25_26 26.02   50 Year 82.15 198.00 199.83 199.50 200.16 0.004143 2.69 41.33 105.22 0.64
Etobicoke Creek Sections15_25_26 26.02   100 year 93.02 198.00 199.90 199.64 200.28 0.004606 2.90 43.63 108.41 0.68
Etobicoke Creek Sections15_25_26 26.02   350 year 134.95 198.00 200.11 199.98 200.71 0.006419 3.68 50.81 115.52 0.82
Etobicoke Creek Sections15_25_26 26.02   Regional 270.81 198.00 200.84 200.84 201.93 0.008322 5.12 75.48 141.81 0.98

Etobicoke Creek Sections15_25_26 26.01   2 Year 33.44 197.75 199.24 199.31 0.001434 1.33 61.63 152.84 0.36
Etobicoke Creek Sections15_25_26 26.01   5 Year 47.98 197.75 199.40 199.47 0.001478 1.45 86.41 157.85 0.37
Etobicoke Creek Sections15_25_26 26.01   10 Year 58.40 197.75 199.50 199.57 0.001494 1.52 102.09 160.64 0.38
Etobicoke Creek Sections15_25_26 26.01   25 Year 71.72 197.75 199.61 199.68 0.001490 1.59 120.58 161.72 0.38
Etobicoke Creek Sections15_25_26 26.01   50 Year 82.15 197.75 199.70 199.77 0.001474 1.63 134.45 162.51 0.38
Etobicoke Creek Sections15_25_26 26.01   100 year 93.02 197.75 199.78 199.85 0.001450 1.67 148.47 163.13 0.38
Etobicoke Creek Sections15_25_26 26.01   350 year 134.95 197.75 200.08 200.15 0.001388 1.79 196.90 165.19 0.38
Etobicoke Creek Sections15_25_26 26.01   Regional 270.81 197.75 200.84 200.92 0.001293 2.10 325.47 173.12 0.39

Etobicoke Creek Sections15_25_26 25.36   2 Year 33.44 197.70 199.01 198.72 199.14 0.003205 1.80 39.32 113.46 0.52
Etobicoke Creek Sections15_25_26 25.36   5 Year 47.98 197.70 199.17 199.06 199.30 0.003201 1.95 57.27 115.39 0.53
Etobicoke Creek Sections15_25_26 25.36   10 Year 58.40 197.70 199.27 199.13 199.40 0.003121 2.02 69.08 116.64 0.53
Etobicoke Creek Sections15_25_26 25.36   25 Year 71.72 197.70 199.39 199.21 199.52 0.003032 2.09 82.95 118.08 0.53
Etobicoke Creek Sections15_25_26 25.36   50 Year 82.15 197.70 199.48 199.26 199.61 0.002913 2.13 93.84 119.19 0.52
Etobicoke Creek Sections15_25_26 25.36   100 year 93.02 197.70 199.57 199.32 199.70 0.002797 2.16 104.86 120.41 0.51
Etobicoke Creek Sections15_25_26 25.36   350 year 134.95 197.70 199.87 199.49 200.00 0.002589 2.30 141.97 124.48 0.51
Etobicoke Creek Sections15_25_26 25.36   Regional 270.81 197.70 200.64 199.91 200.79 0.002306 2.68 241.14 134.33 0.50

Etobicoke Creek Sections15_25_26 25.35   2 Year 33.44 196.00 197.38 197.50 0.002224 1.58 26.67 30.53 0.45
Etobicoke Creek Sections15_25_26 25.35   5 Year 47.98 196.00 197.62 197.78 0.002520 1.89 38.60 70.74 0.49
Etobicoke Creek Sections15_25_26 25.35   10 Year 58.40 196.00 197.76 197.93 0.002494 2.00 48.85 74.81 0.49
Etobicoke Creek Sections15_25_26 25.35   25 Year 71.72 196.00 197.91 198.10 0.002482 2.11 60.84 79.28 0.50
Etobicoke Creek Sections15_25_26 25.35   50 Year 82.15 196.00 198.01 198.21 0.002556 2.22 68.64 82.05 0.51
Etobicoke Creek Sections15_25_26 25.35   100 year 93.02 196.00 198.10 198.31 0.002656 2.33 75.94 84.49 0.53
Etobicoke Creek Sections15_25_26 25.35   350 year 134.95 196.00 198.41 198.67 0.002817 2.65 103.96 93.28 0.55
Etobicoke Creek Sections15_25_26 25.35   Regional 270.81 196.00 199.72 199.92 0.001546 2.64 241.32 130.57 0.44

Etobicoke Creek Sections15_25_26 25.34   2 Year 33.07 194.68 196.50 195.81 196.62 0.001634 1.67 39.19 82.60 0.40
Etobicoke Creek Sections15_25_26 25.34   5 Year 47.45 194.68 196.75 196.09 196.87 0.001567 1.79 61.86 94.50 0.40
Etobicoke Creek Sections15_25_26 25.34   10 Year 57.23 194.68 196.85 196.52 196.99 0.001715 1.94 71.80 99.16 0.42
Etobicoke Creek Sections15_25_26 25.34   25 Year 70.03 194.68 196.98 197.12 0.001847 2.09 84.69 105.24 0.45
Etobicoke Creek Sections15_25_26 25.34   50 Year 79.62 194.68 197.08 197.22 0.001834 2.15 95.41 107.12 0.45
Etobicoke Creek Sections15_25_26 25.34   100 year 90.27 194.68 197.21 197.34 0.001713 2.15 109.14 108.00 0.44
Etobicoke Creek Sections15_25_26 25.34   350 year 132.96 194.68 197.79 197.89 0.001096 1.98 184.55 172.49 0.36
Etobicoke Creek Sections15_25_26 25.34   Regional 270.64 194.68 199.56 199.60 0.000350 1.51 515.00 196.65 0.22

Etobicoke Creek Sections15_25_26 25.33   2 Year 33.07 194.35 195.54 195.31 195.80 0.005443 2.32 16.97 25.71 0.69
Etobicoke Creek Sections15_25_26 25.33   5 Year 47.45 194.35 195.90 195.59 196.17 0.004054 2.40 30.70 65.87 0.62
Etobicoke Creek Sections15_25_26 25.33   10 Year 57.23 194.35 196.16 195.74 196.36 0.002792 2.21 51.40 93.49 0.53
Etobicoke Creek Sections15_25_26 25.33   25 Year 70.03 194.35 196.45 196.59 0.001869 2.00 83.57 124.45 0.44
Etobicoke Creek Sections15_25_26 25.33   50 Year 79.62 194.35 196.66 196.77 0.001366 1.82 110.75 132.85 0.39
Etobicoke Creek Sections15_25_26 25.33   100 year 90.27 194.35 196.88 196.96 0.001013 1.67 140.53 136.89 0.34
Etobicoke Creek Sections15_25_26 25.33   350 year 132.96 194.35 197.62 197.67 0.000516 1.42 247.11 149.13 0.25
Etobicoke Creek Sections15_25_26 25.33   Regional 270.64 194.35 199.49 199.52 0.000227 1.27 542.75 166.59 0.18



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Etobicoke Creek Sections15_25_26 25.32   2 Year 33.07 193.31 195.28 195.34 0.000802 1.24 43.78 41.79 0.29
Etobicoke Creek Sections15_25_26 25.32   5 Year 47.45 193.31 195.73 195.79 0.000681 1.31 64.77 59.65 0.27
Etobicoke Creek Sections15_25_26 25.32   10 Year 57.23 193.31 196.00 196.07 0.000624 1.35 82.89 84.10 0.27
Etobicoke Creek Sections15_25_26 25.32   25 Year 70.03 193.31 196.32 196.38 0.000531 1.35 111.55 94.57 0.25
Etobicoke Creek Sections15_25_26 25.32   50 Year 79.62 193.31 196.55 196.60 0.000475 1.34 133.63 102.51 0.24
Etobicoke Creek Sections15_25_26 25.32   100 year 90.27 193.31 196.78 196.83 0.000425 1.33 158.55 109.04 0.23
Etobicoke Creek Sections15_25_26 25.32   350 year 132.96 193.31 197.55 197.60 0.000341 1.36 250.12 123.88 0.21
Etobicoke Creek Sections15_25_26 25.32   Regional 270.64 193.31 199.44 199.48 0.000212 1.37 494.01 133.50 0.18

Etobicoke Creek Sections15_25_26 25.31   2 Year 33.07 193.00 194.96 195.06 0.001158 1.37 25.34 18.37 0.32
Etobicoke Creek Sections15_25_26 25.31   5 Year 47.45 193.00 195.42 195.54 0.001098 1.55 36.07 29.90 0.32
Etobicoke Creek Sections15_25_26 25.31   10 Year 57.23 193.00 195.71 195.83 0.001013 1.61 46.65 42.10 0.32
Etobicoke Creek Sections15_25_26 25.31   25 Year 70.03 193.00 196.04 196.17 0.000948 1.68 64.23 94.62 0.31
Etobicoke Creek Sections15_25_26 25.31   50 Year 79.62 193.00 196.31 196.42 0.000777 1.62 90.21 97.91 0.29
Etobicoke Creek Sections15_25_26 25.31   100 year 90.27 193.00 196.59 196.68 0.000636 1.54 117.69 100.60 0.26
Etobicoke Creek Sections15_25_26 25.31   350 year 132.96 193.00 197.42 197.49 0.000425 1.46 203.07 104.57 0.22
Etobicoke Creek Sections15_25_26 25.31   Regional 270.64 193.00 199.36 199.42 0.000271 1.49 414.40 113.19 0.19

Etobicoke Creek Sections15_25_26 25.305  2 Year 33.30 193.00 194.87 194.06 195.01 0.002294 1.65 20.15 13.56 0.43
Etobicoke Creek Sections15_25_26 25.305  5 Year 47.85 193.00 195.33 194.34 195.49 0.001985 1.81 27.09 17.64 0.42
Etobicoke Creek Sections15_25_26 25.305  10 Year 57.91 193.00 195.61 194.54 195.79 0.001824 1.90 33.08 27.09 0.41
Etobicoke Creek Sections15_25_26 25.305  25 Year 70.80 193.00 195.94 194.77 196.13 0.001629 1.97 43.21 34.83 0.40
Etobicoke Creek Sections15_25_26 25.305  50 Year 80.91 193.00 196.19 194.93 196.38 0.001477 2.00 52.22 44.68 0.38
Etobicoke Creek Sections15_25_26 25.305  100 year 91.88 193.00 196.45 195.07 196.63 0.001329 2.01 61.99 56.59 0.37
Etobicoke Creek Sections15_25_26 25.305  350 year 134.37 193.00 197.24 195.65 197.43 0.001092 2.13 93.88 79.45 0.35
Etobicoke Creek Sections15_25_26 25.305  Regional 271.32 193.00 199.11 196.86 199.35 0.000878 2.49 170.70 126.42 0.33

Etobicoke Creek Sections15_25_26 25.304  Bridge

Etobicoke Creek Sections15_25_26 25.30   2 Year 33.30 193.00 194.81 194.06 194.93 0.001982 1.52 21.87 15.72 0.41
Etobicoke Creek Sections15_25_26 25.30   5 Year 47.85 193.00 195.28 194.32 195.42 0.001585 1.62 29.90 18.17 0.38
Etobicoke Creek Sections15_25_26 25.30   10 Year 57.91 193.00 195.57 194.48 195.71 0.001409 1.68 35.30 19.45 0.37
Etobicoke Creek Sections15_25_26 25.30   25 Year 70.80 193.00 195.91 194.67 196.06 0.001267 1.76 42.10 20.92 0.36
Etobicoke Creek Sections15_25_26 25.30   50 Year 80.91 193.00 196.15 194.82 196.32 0.001189 1.82 47.37 22.05 0.36
Etobicoke Creek Sections15_25_26 25.30   100 year 91.88 193.00 196.41 194.95 196.59 0.001117 1.88 53.20 23.26 0.35
Etobicoke Creek Sections15_25_26 25.30   350 year 134.37 193.00 197.16 195.39 197.39 0.001072 2.14 72.02 26.69 0.36
Etobicoke Creek Sections15_25_26 25.30   Regional 271.32 193.00 198.91 196.55 199.28 0.001083 2.79 125.82 34.96 0.38

Etobicoke Creek Sections15_25_26 25.29   2 Year 33.30 192.80 194.38 194.75 0.006204 2.72 12.77 9.85 0.70
Etobicoke Creek Sections15_25_26 25.29   5 Year 47.85 192.80 194.70 194.41 195.21 0.006639 3.19 16.20 11.83 0.75
Etobicoke Creek Sections15_25_26 25.29   10 Year 57.91 192.80 194.88 194.62 195.49 0.007031 3.50 18.47 13.54 0.79
Etobicoke Creek Sections15_25_26 25.29   25 Year 70.80 192.80 195.07 194.89 195.81 0.007586 3.86 21.28 15.37 0.83
Etobicoke Creek Sections15_25_26 25.29   50 Year 80.91 192.80 195.20 195.11 196.04 0.008083 4.14 23.31 16.43 0.86
Etobicoke Creek Sections15_25_26 25.29   100 year 91.88 192.80 195.32 195.30 196.27 0.008709 4.44 25.29 17.40 0.90
Etobicoke Creek Sections15_25_26 25.29   350 year 134.37 192.80 195.95 195.95 197.05 0.007813 4.89 37.55 21.12 0.89
Etobicoke Creek Sections15_25_26 25.29   Regional 271.32 192.80 197.36 197.36 198.87 0.007177 6.03 72.34 28.10 0.91

Etobicoke Creek Sections15_25_26 25.285  2 Year 33.30 192.20 194.02 194.15 0.001635 1.61 22.74 17.90 0.39
Etobicoke Creek Sections15_25_26 25.285  5 Year 47.85 192.20 194.30 194.49 0.002017 1.98 29.19 28.23 0.44
Etobicoke Creek Sections15_25_26 25.285  10 Year 57.91 192.20 194.47 194.70 0.002189 2.17 34.55 34.54 0.46
Etobicoke Creek Sections15_25_26 25.285  25 Year 70.80 192.20 194.65 194.93 0.002409 2.40 41.67 43.95 0.49
Etobicoke Creek Sections15_25_26 25.285  50 Year 80.91 192.20 194.79 195.09 0.002529 2.55 47.92 51.09 0.51
Etobicoke Creek Sections15_25_26 25.285  100 year 91.88 192.20 194.91 195.24 0.002678 2.70 54.44 57.61 0.53
Etobicoke Creek Sections15_25_26 25.285  350 year 134.37 192.20 195.25 194.85 195.69 0.003250 3.23 76.74 70.50 0.59
Etobicoke Creek Sections15_25_26 25.285  Regional 271.32 192.20 196.14 196.68 0.003505 3.98 149.36 87.92 0.64

Etobicoke Creek Sections15_25_26 25.28   2 Year 33.30 192.00 193.43 193.64 0.003616 2.08 22.18 36.77 0.56
Etobicoke Creek Sections15_25_26 25.28   5 Year 47.85 192.00 193.79 193.99 0.002772 2.12 38.61 52.32 0.51
Etobicoke Creek Sections15_25_26 25.28   10 Year 57.91 192.00 194.02 194.20 0.002356 2.12 51.24 62.73 0.48
Etobicoke Creek Sections15_25_26 25.28   25 Year 70.80 192.00 194.26 194.42 0.002017 2.12 66.91 67.33 0.46
Etobicoke Creek Sections15_25_26 25.28   50 Year 80.91 192.00 194.42 194.59 0.001855 2.14 78.44 70.58 0.44
Etobicoke Creek Sections15_25_26 25.28   100 year 91.88 192.00 194.55 194.72 0.001871 2.22 87.32 72.64 0.45
Etobicoke Creek Sections15_25_26 25.28   350 year 134.37 192.00 194.70 194.99 0.002993 2.92 98.81 75.08 0.57
Etobicoke Creek Sections15_25_26 25.28   Regional 271.32 192.00 195.19 195.07 195.78 0.005584 4.46 138.86 87.49 0.80

Etobicoke Creek Sections15_25_26 25.275  2 Year 33.30 190.95 192.69 192.91 0.003074 2.12 17.65 13.98 0.53
Etobicoke Creek Sections15_25_26 25.275  5 Year 47.85 190.95 193.03 193.33 0.003328 2.50 22.58 17.34 0.57
Etobicoke Creek Sections15_25_26 25.275  10 Year 57.91 190.95 193.13 192.65 193.54 0.004058 2.87 25.14 29.05 0.64
Etobicoke Creek Sections15_25_26 25.275  25 Year 70.80 190.95 193.26 192.86 193.77 0.004844 3.26 29.53 41.31 0.70
Etobicoke Creek Sections15_25_26 25.275  50 Year 80.91 190.95 193.35 192.98 193.94 0.005373 3.52 33.61 50.52 0.75
Etobicoke Creek Sections15_25_26 25.275  100 year 91.88 190.95 193.58 192.98 194.12 0.004528 3.45 49.34 93.78 0.70
Etobicoke Creek Sections15_25_26 25.275  350 year 134.37 190.95 194.06 194.06 194.40 0.003020 3.17 124.57 180.68 0.59
Etobicoke Creek Sections15_25_26 25.275  Regional 271.32 190.95 194.67 194.97 0.002970 3.56 238.73 189.99 0.60

Etobicoke Creek Sections15_25_26 25.27   2 Year 33.30 190.00 191.76 191.47 192.11 0.005491 2.66 14.05 12.99 0.69
Etobicoke Creek Sections15_25_26 25.27   5 Year 47.85 190.00 192.17 191.80 192.56 0.004609 2.86 24.52 45.49 0.66
Etobicoke Creek Sections15_25_26 25.27   10 Year 57.91 190.00 192.42 191.97 192.77 0.003739 2.80 36.97 53.38 0.61
Etobicoke Creek Sections15_25_26 25.27   25 Year 70.80 190.00 192.71 192.44 193.00 0.002940 2.70 53.26 80.18 0.55
Etobicoke Creek Sections15_25_26 25.27   50 Year 80.91 190.00 192.93 192.57 193.18 0.002476 2.62 75.20 96.78 0.51
Etobicoke Creek Sections15_25_26 25.27   100 year 91.88 190.00 192.69 192.69 193.19 0.005219 3.57 51.80 77.45 0.73
Etobicoke Creek Sections15_25_26 25.27   350 year 134.37 190.00 193.12 193.12 193.56 0.004385 3.65 93.78 98.79 0.69
Etobicoke Creek Sections15_25_26 25.27   Regional 271.32 190.00 193.68 193.68 194.28 0.005855 4.76 150.72 103.36 0.82

Etobicoke Creek Sections15_25_26 25.265  2 Year 33.30 189.19 190.66 190.57 191.20 0.009485 3.28 10.60 33.30 0.90
Etobicoke Creek Sections15_25_26 25.265  5 Year 47.85 189.19 190.94 190.94 191.69 0.010250 3.87 13.38 38.27 0.97
Etobicoke Creek Sections15_25_26 25.265  10 Year 57.91 189.19 191.16 191.16 192.00 0.009627 4.08 16.00 107.44 0.96
Etobicoke Creek Sections15_25_26 25.265  25 Year 70.80 189.19 191.46 191.46 192.34 0.008516 4.24 20.31 113.64 0.92
Etobicoke Creek Sections15_25_26 25.265  50 Year 80.91 189.19 191.68 191.68 192.59 0.007759 4.32 24.75 127.94 0.89
Etobicoke Creek Sections15_25_26 25.265  100 year 91.88 189.19 192.00 192.00 192.09 0.001341 1.95 147.68 157.55 0.38
Etobicoke Creek Sections15_25_26 25.265  350 year 134.37 189.19 192.00 192.00 192.19 0.002868 2.85 147.68 157.56 0.55
Etobicoke Creek Sections15_25_26 25.265  Regional 271.32 189.19 192.38 192.23 192.68 0.004714 3.99 207.56 160.46 0.73

Etobicoke Creek Sections15_25_26 25.26   2 Year 33.30 188.50 190.05 189.91 190.36 0.005639 2.68 25.01 68.81 0.69
Etobicoke Creek Sections15_25_26 25.26   5 Year 47.85 188.50 190.29 189.97 190.55 0.004721 2.70 41.75 70.76 0.65
Etobicoke Creek Sections15_25_26 25.26   10 Year 57.91 188.50 190.42 190.35 190.67 0.004484 2.76 50.99 71.86 0.64
Etobicoke Creek Sections15_25_26 25.26   25 Year 70.80 188.50 190.53 189.93 190.80 0.004795 2.97 58.99 73.34 0.67
Etobicoke Creek Sections15_25_26 25.26   50 Year 80.91 188.50 190.65 189.93 190.90 0.004572 3.00 67.45 76.25 0.66
Etobicoke Creek Sections15_25_26 25.26   100 year 91.88 188.50 190.77 189.94 191.02 0.004229 3.00 77.35 79.55 0.64
Etobicoke Creek Sections15_25_26 25.26   350 year 134.37 188.50 191.00 191.32 0.005315 3.58 95.79 85.75 0.73
Etobicoke Creek Sections15_25_26 25.26   Regional 271.32 188.50 191.71 192.09 0.005523 4.32 163.47 102.72 0.77

Etobicoke Creek Sections15_25_26 25.255  2 Year 33.30 187.33 188.37 188.37 188.84 0.011459 3.09 12.59 15.80 0.97
Etobicoke Creek Sections15_25_26 25.255  5 Year 47.85 187.33 188.63 188.63 189.21 0.010879 3.49 17.05 20.20 0.98
Etobicoke Creek Sections15_25_26 25.255  10 Year 57.91 187.33 188.82 188.82 189.43 0.009722 3.62 21.46 26.35 0.95
Etobicoke Creek Sections15_25_26 25.255  25 Year 70.80 187.33 189.10 189.10 189.67 0.007443 3.56 30.56 38.45 0.86
Etobicoke Creek Sections15_25_26 25.255  50 Year 80.91 187.33 189.24 189.24 189.82 0.007161 3.67 36.18 44.49 0.85
Etobicoke Creek Sections15_25_26 25.255  100 year 91.88 187.33 189.35 189.35 189.98 0.007265 3.84 41.48 50.66 0.87
Etobicoke Creek Sections15_25_26 25.255  350 year 134.37 187.33 189.87 189.87 190.37 0.005039 3.73 80.07 82.94 0.75
Etobicoke Creek Sections15_25_26 25.255  Regional 271.32 187.33 191.23 191.50 0.002156 3.25 203.33 96.85 0.53

Etobicoke Creek Sections15_25_26 25.25   2 Year 33.30 186.40 188.22 188.24 0.000394 0.84 82.45 75.65 0.20
Etobicoke Creek Sections15_25_26 25.25   5 Year 47.85 186.40 188.56 188.58 0.000378 0.92 108.97 78.71 0.20
Etobicoke Creek Sections15_25_26 25.25   10 Year 57.91 186.40 188.76 188.79 0.000373 0.98 125.09 79.68 0.20



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Etobicoke Creek Sections15_25_26 25.25   25 Year 70.80 186.40 188.99 189.02 0.000380 1.04 142.97 80.76 0.21
Etobicoke Creek Sections15_25_26 25.25   50 Year 80.91 186.40 189.14 189.17 0.000388 1.10 155.44 81.45 0.21
Etobicoke Creek Sections15_25_26 25.25   100 year 91.88 186.40 189.29 189.33 0.000400 1.16 167.89 82.12 0.22
Etobicoke Creek Sections15_25_26 25.25   350 year 134.37 186.40 189.82 189.87 0.000429 1.34 212.12 84.45 0.23
Etobicoke Creek Sections15_25_26 25.25   Regional 271.32 186.40 191.26 191.33 0.000439 1.71 338.34 90.77 0.25

Etobicoke Creek Sections15_25_26 25.24   2 Year 33.37 186.07 188.11 187.29 188.20 0.001238 1.55 39.54 58.28 0.35
Etobicoke Creek Sections15_25_26 25.24   5 Year 47.75 186.07 188.44 187.71 188.55 0.001253 1.73 53.54 71.24 0.36
Etobicoke Creek Sections15_25_26 25.24   10 Year 57.64 186.07 188.64 187.86 188.75 0.001244 1.82 62.28 75.57 0.36
Etobicoke Creek Sections15_25_26 25.24   25 Year 70.35 186.07 188.85 188.04 188.97 0.001275 1.94 71.65 78.00 0.37
Etobicoke Creek Sections15_25_26 25.24   50 Year 79.96 186.07 189.00 188.13 189.13 0.001299 2.03 78.10 79.59 0.38
Etobicoke Creek Sections15_25_26 25.24   100 year 90.58 186.07 189.14 188.24 189.28 0.001344 2.13 84.35 80.62 0.39
Etobicoke Creek Sections15_25_26 25.24   350 year 133.46 186.07 189.63 188.61 189.81 0.001515 2.49 105.84 84.08 0.42
Etobicoke Creek Sections15_25_26 25.24   Regional 271.35 186.07 190.98 189.40 191.25 0.001627 3.20 165.15 91.60 0.46

Etobicoke Creek Sections15_25_26 25.235  Bridge

Etobicoke Creek Sections15_25_26 25.234  2 Year 33.37 185.25 187.13 186.51 187.30 0.002320 1.96 24.16 26.01 0.47
Etobicoke Creek Sections15_25_26 25.234  5 Year 47.75 185.25 187.50 186.84 187.71 0.002250 2.19 35.25 34.77 0.47
Etobicoke Creek Sections15_25_26 25.234  10 Year 57.64 185.25 187.73 187.04 187.94 0.002129 2.27 43.51 38.01 0.47
Etobicoke Creek Sections15_25_26 25.234  25 Year 70.35 185.25 187.94 187.24 188.18 0.002198 2.45 52.32 44.88 0.48
Etobicoke Creek Sections15_25_26 25.234  50 Year 79.96 185.25 188.09 187.36 188.34 0.002173 2.53 58.97 48.45 0.49
Etobicoke Creek Sections15_25_26 25.234  100 year 90.58 185.25 188.23 187.59 188.49 0.002228 2.64 64.95 51.72 0.50
Etobicoke Creek Sections15_25_26 25.234  350 year 133.46 185.25 188.67 188.09 189.00 0.002493 3.07 85.23 115.52 0.54
Etobicoke Creek Sections15_25_26 25.234  Regional 271.35 185.25 189.80 188.97 190.25 0.002738 3.91 139.75 153.61 0.59

Etobicoke Creek Sections15_25_26 25.23   2 Year 33.37 185.25 187.05 186.51 187.25 0.002738 2.07 21.93 23.01 0.50
Etobicoke Creek Sections15_25_26 25.23   5 Year 47.75 185.25 187.42 186.82 187.65 0.002618 2.30 31.45 28.73 0.51
Etobicoke Creek Sections15_25_26 25.23   10 Year 57.64 185.25 187.61 187.02 187.88 0.002734 2.49 38.60 64.36 0.53
Etobicoke Creek Sections15_25_26 25.23   25 Year 70.35 185.25 187.87 187.23 188.13 0.002455 2.54 50.23 103.48 0.51
Etobicoke Creek Sections15_25_26 25.23   50 Year 79.96 185.25 188.03 187.38 188.29 0.002378 2.60 57.50 117.99 0.51
Etobicoke Creek Sections15_25_26 25.23   100 year 90.58 185.25 188.16 187.67 188.44 0.002412 2.71 63.85 119.98 0.51
Etobicoke Creek Sections15_25_26 25.23   350 year 133.46 185.25 188.60 188.08 188.94 0.002685 3.14 84.66 139.79 0.55
Etobicoke Creek Sections15_25_26 25.23   Regional 271.35 185.25 189.75 188.96 190.19 0.002743 3.88 140.86 152.31 0.59

Etobicoke Creek Sections15_25_26 25.225  Bridge

Etobicoke Creek Sections15_25_26 25.22   2 Year 33.37 185.16 186.55 186.42 186.90 0.007103 2.70 15.22 22.91 0.78
Etobicoke Creek Sections15_25_26 25.22   5 Year 47.75 185.16 186.75 186.75 187.23 0.008107 3.19 20.59 28.66 0.85
Etobicoke Creek Sections15_25_26 25.22   10 Year 57.64 185.16 186.90 186.90 187.41 0.007862 3.36 25.13 31.05 0.85
Etobicoke Creek Sections15_25_26 25.22   25 Year 70.35 185.16 187.08 187.08 187.62 0.007537 3.53 30.93 33.61 0.85
Etobicoke Creek Sections15_25_26 25.22   50 Year 79.96 185.16 187.19 187.19 187.77 0.007494 3.67 34.81 34.78 0.86
Etobicoke Creek Sections15_25_26 25.22   100 year 90.58 185.16 187.31 187.31 187.91 0.007460 3.81 38.93 35.87 0.86
Etobicoke Creek Sections15_25_26 25.22   350 year 133.46 185.16 187.70 187.70 188.43 0.007613 4.34 53.64 39.31 0.90
Etobicoke Creek Sections15_25_26 25.22   Regional 271.35 185.16 188.66 188.66 189.67 0.007558 5.42 95.39 48.07 0.95

Etobicoke Creek Sections15_25_26 25.21   2 Year 33.37 184.52 186.22 185.93 186.41 0.003548 2.16 33.16 83.70 0.55
Etobicoke Creek Sections15_25_26 25.21   5 Year 47.75 184.52 186.43 186.61 0.003343 2.28 51.69 95.10 0.54
Etobicoke Creek Sections15_25_26 25.21   10 Year 57.64 184.52 186.55 186.72 0.003218 2.33 63.38 100.52 0.54
Etobicoke Creek Sections15_25_26 25.21   25 Year 70.35 184.52 186.65 186.84 0.003380 2.48 74.23 103.48 0.56
Etobicoke Creek Sections15_25_26 25.21   50 Year 79.96 184.52 186.77 186.93 0.003118 2.47 85.87 106.71 0.54
Etobicoke Creek Sections15_25_26 25.21   100 year 90.58 184.52 186.88 187.04 0.002915 2.47 98.02 110.15 0.53
Etobicoke Creek Sections15_25_26 25.21   350 year 133.46 184.52 187.31 187.43 0.002225 2.42 147.08 117.67 0.47
Etobicoke Creek Sections15_25_26 25.21   Regional 271.35 184.52 187.84 188.05 0.003385 3.37 211.16 124.33 0.60

Etobicoke Creek Sections15_25_26 25.20   2 Year 33.37 183.50 185.26 185.26 185.68 0.009552 3.09 16.49 25.93 0.85
Etobicoke Creek Sections15_25_26 25.20   5 Year 47.75 183.50 185.59 185.59 185.97 0.007226 3.12 28.16 46.84 0.77
Etobicoke Creek Sections15_25_26 25.20   10 Year 57.64 183.50 185.75 185.72 186.12 0.006617 3.17 35.91 62.90 0.75
Etobicoke Creek Sections15_25_26 25.20   25 Year 70.35 183.50 186.04 185.87 186.31 0.004644 2.92 51.30 81.56 0.64
Etobicoke Creek Sections15_25_26 25.20   50 Year 79.96 183.50 186.13 185.96 186.42 0.004768 3.05 56.73 86.21 0.66
Etobicoke Creek Sections15_25_26 25.20   100 year 90.58 183.50 186.26 186.04 186.55 0.004631 3.12 64.03 92.35 0.65
Etobicoke Creek Sections15_25_26 25.20   350 year 133.46 183.50 186.34 186.34 186.89 0.008430 4.31 69.08 96.60 0.88
Etobicoke Creek Sections15_25_26 25.20   Regional 271.35 183.50 187.10 187.10 187.47 0.005831 4.30 221.17 278.61 0.77

Etobicoke Creek Sections15_25_26 25.19   2 Year 33.07 180.80 182.51 182.06 182.81 0.005530 2.45 13.48 8.72 0.63
Etobicoke Creek Sections15_25_26 25.19   5 Year 47.45 180.80 182.70 182.40 183.20 0.007702 3.13 15.30 10.22 0.76
Etobicoke Creek Sections15_25_26 25.19   10 Year 57.23 180.80 182.85 182.60 183.46 0.008409 3.46 16.98 11.41 0.80
Etobicoke Creek Sections15_25_26 25.19   25 Year 70.03 180.80 182.88 182.87 183.76 0.012108 4.18 17.23 11.58 0.96
Etobicoke Creek Sections15_25_26 25.19   50 Year 79.62 180.80 183.12 183.12 184.00 0.010289 4.18 20.93 25.29 0.91
Etobicoke Creek Sections15_25_26 25.19   100 year 90.27 180.80 183.31 183.31 184.22 0.009731 4.29 24.81 36.61 0.89
Etobicoke Creek Sections15_25_26 25.19   350 year 132.96 180.80 184.15 184.15 184.54 0.003853 3.31 105.23 148.38 0.59
Etobicoke Creek Sections15_25_26 25.19   Regional 270.64 180.80 184.69 184.69 185.14 0.004855 4.13 195.64 181.59 0.68

Etobicoke Creek Sections15_25_26 25.18   2 Year 33.07 180.35 182.41 181.75 182.51 0.001538 1.58 37.61 52.56 0.38
Etobicoke Creek Sections15_25_26 25.18   5 Year 47.45 180.35 182.64 181.98 182.77 0.001732 1.82 50.04 56.32 0.41
Etobicoke Creek Sections15_25_26 25.18   10 Year 57.23 180.35 182.87 182.29 182.99 0.001475 1.80 62.85 58.34 0.38
Etobicoke Creek Sections15_25_26 25.18   25 Year 70.03 180.35 182.94 182.44 183.09 0.001922 2.10 66.53 58.91 0.44
Etobicoke Creek Sections15_25_26 25.18   50 Year 79.62 180.35 183.05 182.54 183.21 0.001996 2.20 72.59 59.70 0.45
Etobicoke Creek Sections15_25_26 25.18   100 year 90.27 180.35 183.16 182.63 183.33 0.002073 2.31 78.84 60.29 0.47
Etobicoke Creek Sections15_25_26 25.18   350 year 132.96 180.35 183.55 182.92 183.77 0.002290 2.68 101.40 62.36 0.50
Etobicoke Creek Sections15_25_26 25.18   Regional 270.64 180.35 184.38 183.64 184.76 0.003105 3.69 150.49 66.54 0.61

Etobicoke Creek Sections15_25_26 25.175  Bridge

Etobicoke Creek Sections15_25_26 25.17   2 Year 33.07 179.90 181.32 180.98 181.49 0.003742 1.93 24.20 93.31 0.56
Etobicoke Creek Sections15_25_26 25.17   5 Year 47.45 179.90 181.42 181.31 181.69 0.005317 2.44 29.10 115.68 0.68
Etobicoke Creek Sections15_25_26 25.17   10 Year 57.23 179.90 181.82 181.43 181.98 0.002502 1.99 48.92 218.03 0.49
Etobicoke Creek Sections15_25_26 25.17   25 Year 70.03 179.90 181.63 181.55 181.99 0.006225 2.91 38.88 198.43 0.75
Etobicoke Creek Sections15_25_26 25.17   50 Year 79.62 179.90 181.69 181.64 182.09 0.006760 3.11 42.10 204.92 0.79
Etobicoke Creek Sections15_25_26 25.17   100 year 90.27 179.90 181.74 181.74 182.20 0.007679 3.38 44.52 209.67 0.85
Etobicoke Creek Sections15_25_26 25.17   350 year 132.96 179.90 182.06 182.06 182.60 0.007462 3.76 63.47 238.87 0.86
Etobicoke Creek Sections15_25_26 25.17   Regional 270.64 179.90 183.31 182.74 183.71 0.003542 3.60 145.91 276.91 0.64

Etobicoke Creek Sections15_25_26 25.16   2 Year 33.07 179.15 181.00 180.32 181.13 0.001934 1.69 31.71 130.21 0.41
Etobicoke Creek Sections15_25_26 25.16   5 Year 47.45 179.15 181.00 180.70 181.16 0.002805 2.04 61.98 183.55 0.50
Etobicoke Creek Sections15_25_26 25.16   10 Year 57.23 179.15 180.92 180.92 181.38 0.007148 3.15 27.45 118.29 0.79
Etobicoke Creek Sections15_25_26 25.16   25 Year 70.03 179.15 181.11 181.11 181.32 0.003855 2.49 81.20 189.89 0.59
Etobicoke Creek Sections15_25_26 25.16   50 Year 79.62 179.15 181.16 181.16 181.37 0.004037 2.59 90.56 192.12 0.61
Etobicoke Creek Sections15_25_26 25.16   100 year 90.27 179.15 181.24 181.20 181.43 0.003642 2.54 107.53 196.78 0.58
Etobicoke Creek Sections15_25_26 25.16   350 year 132.96 179.15 181.81 181.35 181.87 0.001274 1.78 225.21 214.80 0.36
Etobicoke Creek Sections15_25_26 25.16   Regional 270.64 179.15 183.42 181.69 183.44 0.000314 1.23 584.24 230.11 0.19

Etobicoke Creek Sections15_25_26 25.15   2 Year 33.07 178.30 179.99 179.99 180.45 0.011282 3.44 20.48 54.31 0.92
Etobicoke Creek Sections15_25_26 25.15   5 Year 47.45 178.30 180.41 180.33 180.58 0.004264 2.51 55.93 163.18 0.59
Etobicoke Creek Sections15_25_26 25.15   10 Year 57.23 178.30 180.65 180.40 180.70 0.001600 1.67 126.17 215.56 0.37
Etobicoke Creek Sections15_25_26 25.15   25 Year 70.03 178.30 180.88 180.47 180.91 0.000970 1.39 175.08 218.53 0.29
Etobicoke Creek Sections15_25_26 25.15   50 Year 79.62 178.30 181.03 180.55 181.05 0.000759 1.29 208.19 220.34 0.26
Etobicoke Creek Sections15_25_26 25.15   100 year 90.27 178.30 181.18 180.58 181.20 0.000623 1.21 241.92 221.59 0.24
Etobicoke Creek Sections15_25_26 25.15   350 year 132.96 178.30 181.76 180.70 181.77 0.000365 1.06 370.96 227.07 0.19
Etobicoke Creek Sections15_25_26 25.15   Regional 270.64 178.30 183.40 180.96 183.41 0.000163 0.93 752.21 237.39 0.14

Etobicoke Creek Sections15_25_26 25.14   2 Year 33.07 178.06 180.04 179.43 180.12 0.001488 1.34 35.30 98.14 0.35
Etobicoke Creek Sections15_25_26 25.14   5 Year 47.45 178.06 180.34 179.69 180.43 0.001465 1.50 46.29 113.92 0.36



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Etobicoke Creek Sections15_25_26 25.14   10 Year 57.23 178.06 180.51 179.80 180.61 0.001487 1.61 52.54 122.31 0.37
Etobicoke Creek Sections15_25_26 25.14   25 Year 70.03 178.06 180.70 179.93 180.82 0.001537 1.75 59.69 129.73 0.38
Etobicoke Creek Sections15_25_26 25.14   50 Year 79.62 178.06 180.84 180.01 180.97 0.001567 1.84 64.68 134.91 0.39
Etobicoke Creek Sections15_25_26 25.14   100 year 90.27 178.06 180.97 180.10 181.12 0.001612 1.94 69.70 140.11 0.40
Etobicoke Creek Sections15_25_26 25.14   350 year 132.96 178.06 181.50 180.42 181.69 0.001661 2.25 89.01 196.75 0.42
Etobicoke Creek Sections15_25_26 25.14   Regional 270.64 178.06 183.02 181.22 183.31 0.001474 2.80 145.45 238.85 0.43

Etobicoke Creek Sections15_25_26 25.135  Bridge

Etobicoke Creek Sections15_25_26 25.13   2 Year 33.07 177.97 179.51 179.51 179.90 0.010400 2.81 14.13 23.25 0.89
Etobicoke Creek Sections15_25_26 25.13   5 Year 47.45 177.97 179.76 179.76 180.20 0.009352 3.08 20.63 29.58 0.88
Etobicoke Creek Sections15_25_26 25.13   10 Year 57.23 177.97 179.90 179.90 180.37 0.008999 3.24 24.94 32.53 0.88
Etobicoke Creek Sections15_25_26 25.13   25 Year 70.03 177.97 180.07 180.07 180.57 0.008503 3.40 30.70 35.10 0.87
Etobicoke Creek Sections15_25_26 25.13   50 Year 79.62 177.97 180.16 180.16 180.70 0.008641 3.56 34.05 35.61 0.88
Etobicoke Creek Sections15_25_26 25.13   100 year 90.27 177.97 180.28 180.28 180.84 0.008447 3.68 38.14 36.26 0.88
Etobicoke Creek Sections15_25_26 25.13   350 year 132.96 177.97 180.64 180.64 181.33 0.008498 4.19 51.51 38.40 0.91
Etobicoke Creek Sections15_25_26 25.13   Regional 270.64 177.97 181.49 181.49 182.54 0.009128 5.42 82.78 41.49 1.00

Etobicoke Creek Sections15_25_26 25.12   2 Year 33.07 177.79 179.17 179.25 0.001804 1.42 42.15 91.18 0.39
Etobicoke Creek Sections15_25_26 25.12   5 Year 47.45 177.79 179.35 179.45 0.001963 1.61 59.46 100.06 0.42
Etobicoke Creek Sections15_25_26 25.12   10 Year 57.23 177.79 179.47 179.57 0.001951 1.69 71.61 105.82 0.42
Etobicoke Creek Sections15_25_26 25.12   25 Year 70.03 177.79 179.60 179.71 0.002035 1.81 86.48 124.01 0.44
Etobicoke Creek Sections15_25_26 25.12   50 Year 79.62 177.79 179.67 179.79 0.002132 1.91 95.66 129.48 0.45
Etobicoke Creek Sections15_25_26 25.12   100 year 90.27 177.79 179.79 179.90 0.001959 1.91 111.79 137.27 0.44
Etobicoke Creek Sections15_25_26 25.12   350 year 132.96 177.79 179.95 180.12 0.002783 2.40 134.37 143.82 0.53
Etobicoke Creek Sections15_25_26 25.12   Regional 270.64 177.79 180.52 180.74 0.003326 3.07 219.73 157.62 0.60

Etobicoke Creek Sections15_25_26 25.11   2 Year 33.07 177.00 178.22 177.99 178.53 0.008395 2.74 22.71 52.85 0.81
Etobicoke Creek Sections15_25_26 25.11   5 Year 47.45 177.00 178.44 178.44 178.74 0.007320 2.87 35.51 64.51 0.77
Etobicoke Creek Sections15_25_26 25.11   10 Year 57.23 177.00 178.53 178.53 178.85 0.007683 3.07 41.62 90.16 0.80
Etobicoke Creek Sections15_25_26 25.11   25 Year 70.03 177.00 178.66 178.65 178.99 0.007545 3.21 50.97 114.56 0.81
Etobicoke Creek Sections15_25_26 25.11   50 Year 79.62 177.00 178.79 178.70 179.09 0.006580 3.15 61.92 139.67 0.76
Etobicoke Creek Sections15_25_26 25.11   100 year 90.27 177.00 178.79 178.79 179.17 0.008509 3.58 61.73 139.29 0.87
Etobicoke Creek Sections15_25_26 25.11   350 year 132.96 177.00 179.09 179.09 179.35 0.006027 3.36 122.13 185.07 0.75
Etobicoke Creek Sections15_25_26 25.11   Regional 270.64 177.00 179.43 179.42 179.79 0.008530 4.42 184.60 187.50 0.91

Etobicoke Creek Sections15_25_26 25.105  2 Year 33.07 174.93 176.08 176.08 176.37 0.007595 2.57 21.87 50.72 0.77
Etobicoke Creek Sections15_25_26 25.105  5 Year 47.45 174.93 176.26 176.26 176.58 0.007734 2.87 31.81 59.43 0.80
Etobicoke Creek Sections15_25_26 25.105  10 Year 57.23 174.93 176.38 176.38 176.71 0.007263 2.95 39.51 65.07 0.79
Etobicoke Creek Sections15_25_26 25.105  25 Year 70.03 174.93 176.47 176.47 176.85 0.008123 3.25 45.52 69.67 0.84
Etobicoke Creek Sections15_25_26 25.105  50 Year 79.62 174.93 176.55 176.47 176.99 0.008960 3.52 52.28 99.30 0.89
Etobicoke Creek Sections15_25_26 25.105  100 year 90.27 174.93 176.72 176.72 177.03 0.006313 3.16 69.30 103.06 0.76
Etobicoke Creek Sections15_25_26 25.105  350 year 132.96 174.93 177.03 177.31 0.005291 3.23 102.72 108.78 0.71
Etobicoke Creek Sections15_25_26 25.105  Regional 270.64 174.93 177.63 177.97 0.005676 3.95 169.06 113.81 0.77

Etobicoke Creek Sections15_25_26 25.10   2 Year 33.07 173.50 175.00 175.19 0.003117 1.99 19.62 19.85 0.52
Etobicoke Creek Sections15_25_26 25.10   5 Year 47.45 173.50 175.28 174.78 175.52 0.003264 2.29 30.20 47.91 0.55
Etobicoke Creek Sections15_25_26 25.10   10 Year 57.23 173.50 175.44 174.95 175.69 0.003214 2.41 39.06 60.62 0.55
Etobicoke Creek Sections15_25_26 25.10   25 Year 70.03 173.50 175.61 175.30 175.90 0.003361 2.60 52.56 95.11 0.57
Etobicoke Creek Sections15_25_26 25.10   50 Year 79.62 173.50 175.73 175.42 176.01 0.003204 2.64 64.93 108.27 0.57
Etobicoke Creek Sections15_25_26 25.10   100 year 90.27 173.50 175.82 175.49 176.12 0.003313 2.76 75.27 117.48 0.58
Etobicoke Creek Sections15_25_26 25.10   350 year 132.96 173.50 176.04 176.04 176.42 0.004297 3.33 102.53 140.92 0.67
Etobicoke Creek Sections15_25_26 25.10   Regional 270.64 173.50 176.62 177.03 0.004667 3.98 192.01 166.01 0.72

Etobicoke Creek Sections15_25_26 25.09   2 Year 33.07 171.54 173.14 172.57 173.29 0.002187 1.75 24.29 25.18 0.45
Etobicoke Creek Sections15_25_26 25.09   5 Year 47.45 171.54 173.49 172.84 173.66 0.002096 1.97 33.66 29.54 0.46
Etobicoke Creek Sections15_25_26 25.09   10 Year 57.23 171.54 173.70 173.00 173.90 0.002065 2.10 41.06 40.18 0.46
Etobicoke Creek Sections15_25_26 25.09   25 Year 70.03 171.54 173.97 173.19 174.17 0.001898 2.18 53.16 50.28 0.45
Etobicoke Creek Sections15_25_26 25.09   50 Year 79.62 171.54 174.15 173.31 174.38 0.001871 2.28 64.51 73.49 0.46
Etobicoke Creek Sections15_25_26 25.09   100 year 90.27 171.54 174.35 173.43 174.57 0.001715 2.29 82.85 111.51 0.44
Etobicoke Creek Sections15_25_26 25.09   350 year 132.96 171.54 175.20 173.98 175.29 0.000714 1.77 225.38 202.30 0.30
Etobicoke Creek Sections15_25_26 25.09   Regional 270.64 171.54 176.04 175.11 176.13 0.000721 2.05 400.66 256.78 0.31

Etobicoke Creek Sections15_25_26 25.08   2 Year 33.07 171.22 173.04 171.95 173.10 0.000598 1.04 31.95 27.83 0.25
Etobicoke Creek Sections15_25_26 25.08   5 Year 47.45 171.22 173.38 172.14 173.46 0.000698 1.25 37.89 29.11 0.27
Etobicoke Creek Sections15_25_26 25.08   10 Year 57.23 171.22 173.59 172.26 173.68 0.000743 1.38 41.61 29.91 0.29
Etobicoke Creek Sections15_25_26 25.08   25 Year 70.03 171.22 173.85 172.40 173.97 0.000781 1.51 46.27 30.92 0.30
Etobicoke Creek Sections15_25_26 25.08   50 Year 79.62 171.22 174.04 172.50 174.17 0.000800 1.61 49.60 31.66 0.31
Etobicoke Creek Sections15_25_26 25.08   100 year 90.27 171.22 174.23 172.62 174.38 0.000827 1.70 52.96 32.44 0.31
Etobicoke Creek Sections15_25_26 25.08   350 year 132.96 171.22 174.94 173.02 175.15 0.000883 2.03 65.52 36.66 0.34
Etobicoke Creek Sections15_25_26 25.08   Regional 270.64 171.22 175.44 174.12 175.88 0.001796 3.14 150.02 184.15 0.49

Etobicoke Creek Sections15_25_26 25.075  Bridge

Etobicoke Creek Sections15_25_26 25.07   2 Year 34.53 171.20 172.74 172.38 172.96 0.003539 2.22 20.90 235.67 0.58
Etobicoke Creek Sections15_25_26 25.07   5 Year 49.19 171.20 172.98 172.62 173.29 0.004183 2.66 25.12 238.86 0.64
Etobicoke Creek Sections15_25_26 25.07   10 Year 58.90 171.20 173.14 172.77 173.49 0.004359 2.87 27.95 241.55 0.66
Etobicoke Creek Sections15_25_26 25.07   25 Year 72.00 171.20 173.36 172.94 173.77 0.004376 3.10 31.86 245.12 0.68
Etobicoke Creek Sections15_25_26 25.07   50 Year 81.72 171.20 173.49 173.07 173.94 0.004596 3.30 34.05 247.08 0.70
Etobicoke Creek Sections15_25_26 25.07   100 year 92.29 171.20 173.20 173.20 174.01 0.009658 4.36 28.91 242.49 0.99
Etobicoke Creek Sections15_25_26 25.07   350 year 136.31 171.20 173.69 173.69 174.73 0.009417 4.99 37.59 252.12 1.02
Etobicoke Creek Sections15_25_26 25.07   Regional 274.25 171.20 175.00 175.00 175.01 0.000219 1.01 838.68 514.45 0.17

Etobicoke Creek Sections15_25_26 25.06   2 Year 41.64 170.27 171.79 171.54 171.98 0.003888 2.31 41.66 85.32 0.61
Etobicoke Creek Sections15_25_26 25.06   5 Year 57.14 170.27 171.97 171.84 172.18 0.003968 2.51 59.32 110.54 0.62
Etobicoke Creek Sections15_25_26 25.06   10 Year 67.70 170.27 172.04 171.95 172.28 0.004502 2.75 67.34 123.99 0.67
Etobicoke Creek Sections15_25_26 25.06   25 Year 82.20 170.27 172.08 172.00 172.40 0.005815 3.18 73.12 134.94 0.76
Etobicoke Creek Sections15_25_26 25.06   50 Year 93.03 170.27 172.14 172.14 172.48 0.006153 3.35 82.08 150.33 0.79
Etobicoke Creek Sections15_25_26 25.06   100 year 105.08 170.27 172.60 172.70 0.001820 2.11 174.88 243.51 0.45
Etobicoke Creek Sections15_25_26 25.06   350 year 155.88 170.27 173.05 173.11 0.001070 1.83 291.76 268.05 0.35
Etobicoke Creek Sections15_25_26 25.06   Regional 300.27 170.27 173.66 173.72 0.001102 2.12 456.90 285.01 0.37

Etobicoke Creek Sections15_25_26 25.04   2 Year 41.64 169.65 171.00 170.79 171.31 0.005943 2.51 19.92 47.75 0.71
Etobicoke Creek Sections15_25_26 25.04   5 Year 57.14 169.65 171.28 171.18 171.58 0.004650 2.55 38.86 82.33 0.65
Etobicoke Creek Sections15_25_26 25.04   10 Year 67.70 169.65 171.48 171.34 171.72 0.003640 2.43 56.88 104.47 0.59
Etobicoke Creek Sections15_25_26 25.04   25 Year 82.20 169.65 171.79 171.91 0.001901 1.96 123.82 234.88 0.44
Etobicoke Creek Sections15_25_26 25.04   50 Year 93.03 169.65 172.01 172.08 0.001125 1.62 178.84 251.21 0.34
Etobicoke Creek Sections15_25_26 25.04   100 year 105.08 169.65 172.56 172.58 0.000320 1.00 320.09 262.37 0.19
Etobicoke Creek Sections15_25_26 25.04   350 year 155.88 169.65 173.01 173.03 0.000293 1.05 441.42 279.03 0.19
Etobicoke Creek Sections15_25_26 25.04   Regional 300.27 169.65 173.59 173.62 0.000425 1.41 604.29 282.78 0.23

Etobicoke Creek Sections15_25_26 25.03   2 Year 41.64 169.20 170.77 170.06 170.88 0.001574 1.49 28.32 25.77 0.38
Etobicoke Creek Sections15_25_26 25.03   5 Year 57.14 169.20 171.03 170.25 171.18 0.001750 1.74 33.24 27.90 0.42
Etobicoke Creek Sections15_25_26 25.03   10 Year 67.70 169.20 171.22 170.37 171.39 0.001765 1.87 36.75 39.92 0.43
Etobicoke Creek Sections15_25_26 25.03   25 Year 82.20 169.20 171.47 170.52 171.67 0.001736 2.01 41.54 72.89 0.43
Etobicoke Creek Sections15_25_26 25.03   50 Year 93.03 169.20 171.65 170.63 171.87 0.001701 2.09 45.04 89.18 0.43
Etobicoke Creek Sections15_25_26 25.03   100 year 105.08 169.20 172.30 170.75 172.47 0.000976 1.86 57.34 136.31 0.34
Etobicoke Creek Sections15_25_26 25.03   350 year 155.88 169.20 172.89 171.19 172.97 0.000477 1.45 267.95 246.37 0.24
Etobicoke Creek Sections15_25_26 25.03   Regional 300.27 169.20 173.40 172.25 173.52 0.000772 2.01 399.61 266.11 0.32

Etobicoke Creek Sections15_25_26 25.025  Bridge

Etobicoke Creek Sections15_25_26 25.02   2 Year 41.64 169.17 170.47 170.15 170.71 0.004669 2.19 19.54 129.72 0.63



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Etobicoke Creek Sections15_25_26 25.02   5 Year 57.14 169.17 170.55 170.37 170.95 0.007054 2.81 20.99 138.84 0.79
Etobicoke Creek Sections15_25_26 25.02   10 Year 67.70 169.17 170.56 170.50 171.11 0.009588 3.30 21.21 140.05 0.92
Etobicoke Creek Sections15_25_26 25.02   25 Year 82.20 169.17 170.69 170.69 171.36 0.010424 3.65 23.51 151.99 0.97
Etobicoke Creek Sections15_25_26 25.02   50 Year 93.03 169.17 170.80 170.80 171.53 0.010201 3.80 25.75 163.39 0.97
Etobicoke Creek Sections15_25_26 25.02   100 year 105.08 169.17 170.93 170.93 171.71 0.009993 3.96 28.11 175.47 0.98
Etobicoke Creek Sections15_25_26 25.02   350 year 155.88 169.17 171.41 171.41 172.42 0.009247 4.51 37.28 227.22 0.98
Etobicoke Creek Sections15_25_26 25.02   Regional 300.27 169.17 172.25 172.25 172.31 0.001005 1.85 425.26 240.50 0.34

Etobicoke Creek Sections15_25_26 25.01   2 Year 41.64 169.15 170.44 170.57 0.003925 1.82 47.56 121.78 0.57
Etobicoke Creek Sections15_25_26 25.01   5 Year 57.14 169.15 170.57 170.71 0.004199 2.02 66.22 161.92 0.60
Etobicoke Creek Sections15_25_26 25.01   10 Year 67.70 169.15 170.65 170.79 0.003939 2.05 79.79 166.86 0.58
Etobicoke Creek Sections15_25_26 25.01   25 Year 82.20 169.15 170.75 170.88 0.003718 2.09 96.76 172.60 0.57
Etobicoke Creek Sections15_25_26 25.01   50 Year 93.03 169.15 170.83 170.95 0.003508 2.11 109.84 176.93 0.56
Etobicoke Creek Sections15_25_26 25.01   100 year 105.08 169.15 170.90 171.02 0.003384 2.14 123.02 182.00 0.56
Etobicoke Creek Sections15_25_26 25.01   350 year 155.88 169.15 171.18 171.30 0.002909 2.23 177.94 199.59 0.53
Etobicoke Creek Sections15_25_26 25.01   Regional 300.27 169.15 171.83 171.95 0.002314 2.44 313.93 217.54 0.50

Etobicoke Creek Sections15_25_26 15.31   2 Year 41.64 168.63 169.95 170.05 0.003322 1.78 52.01 96.40 0.53
Etobicoke Creek Sections15_25_26 15.31   5 Year 57.14 168.63 170.13 170.23 0.002948 1.85 69.89 99.22 0.51
Etobicoke Creek Sections15_25_26 15.31   10 Year 67.70 168.63 170.19 170.30 0.003433 2.04 74.97 99.86 0.55
Etobicoke Creek Sections15_25_26 15.31   25 Year 82.20 168.63 170.35 170.46 0.002913 2.03 91.77 101.77 0.52
Etobicoke Creek Sections15_25_26 15.31   50 Year 93.03 168.63 170.45 170.56 0.002825 2.08 101.37 102.80 0.52
Etobicoke Creek Sections15_25_26 15.31   100 year 105.08 168.63 170.51 170.63 0.003019 2.21 107.94 103.49 0.54
Etobicoke Creek Sections15_25_26 15.31   350 year 155.88 168.63 170.73 170.91 0.003806 2.69 131.08 105.65 0.62
Etobicoke Creek Sections15_25_26 15.31   Regional 300.27 168.63 171.31 171.58 0.004478 3.47 194.44 111.77 0.70

Etobicoke Creek Sections15_25_26 15.30   2 Year 41.64 167.00 168.72 168.43 169.07 0.005508 2.66 18.30 22.97 0.69
Etobicoke Creek Sections15_25_26 15.30   5 Year 57.14 167.00 169.11 168.76 169.45 0.004128 2.69 37.19 98.38 0.62
Etobicoke Creek Sections15_25_26 15.30   10 Year 67.70 167.00 169.32 168.97 169.58 0.003214 2.54 58.69 113.02 0.56
Etobicoke Creek Sections15_25_26 15.30   25 Year 82.20 167.00 169.35 169.35 169.70 0.004273 2.96 62.79 115.47 0.64
Etobicoke Creek Sections15_25_26 15.30   50 Year 93.03 167.00 169.41 169.41 169.79 0.004640 3.14 69.61 119.43 0.67
Etobicoke Creek Sections15_25_26 15.30   100 year 105.08 167.00 169.53 169.53 169.88 0.004316 3.13 83.89 128.44 0.66
Etobicoke Creek Sections15_25_26 15.30   350 year 155.88 167.00 169.91 170.18 0.003504 3.12 133.46 132.92 0.61
Etobicoke Creek Sections15_25_26 15.30   Regional 300.27 167.00 170.68 170.93 0.002865 3.34 239.98 141.27 0.57

Etobicoke Creek Sections15_25_26 15.295  2 Year 41.64 165.52 167.53 167.15 167.91 0.004918 2.79 18.02 14.64 0.66
Etobicoke Creek Sections15_25_26 15.295  5 Year 57.14 165.52 167.72 167.47 168.28 0.006576 3.44 21.13 18.87 0.77
Etobicoke Creek Sections15_25_26 15.295  10 Year 67.70 165.52 167.86 167.71 168.52 0.007121 3.75 24.09 22.16 0.81
Etobicoke Creek Sections15_25_26 15.295  25 Year 82.20 165.52 168.33 168.33 168.74 0.003931 3.17 56.95 90.32 0.62
Etobicoke Creek Sections15_25_26 15.295  50 Year 93.03 165.52 168.42 168.42 168.84 0.004086 3.31 64.77 91.00 0.64
Etobicoke Creek Sections15_25_26 15.295  100 year 105.08 165.52 168.50 168.50 168.94 0.004265 3.45 72.53 91.61 0.66
Etobicoke Creek Sections15_25_26 15.295  350 year 155.88 165.52 168.80 168.80 169.29 0.004837 3.93 100.49 93.60 0.71
Etobicoke Creek Sections15_25_26 15.295  Regional 300.27 165.52 169.37 169.37 170.03 0.006361 5.04 154.64 96.82 0.84

Etobicoke Creek Sections15_25_26 15.29   2 Year 41.64 163.50 165.63 165.63 166.05 0.007752 3.34 26.03 43.15 0.74
Etobicoke Creek Sections15_25_26 15.29   5 Year 57.14 163.50 165.93 165.93 166.28 0.006295 3.29 42.40 60.08 0.68
Etobicoke Creek Sections15_25_26 15.29   10 Year 67.70 163.50 166.04 166.04 166.40 0.006438 3.43 49.41 63.85 0.69
Etobicoke Creek Sections15_25_26 15.29   25 Year 82.20 163.50 166.24 166.16 166.55 0.005666 3.39 62.60 70.77 0.66
Etobicoke Creek Sections15_25_26 15.29   50 Year 93.03 163.50 166.37 166.23 166.66 0.005207 3.35 72.51 75.54 0.64
Etobicoke Creek Sections15_25_26 15.29   100 year 105.08 163.50 166.52 166.32 166.78 0.004673 3.29 84.42 80.60 0.61
Etobicoke Creek Sections15_25_26 15.29   350 year 155.88 163.50 167.05 167.25 0.003480 3.17 128.22 84.96 0.54
Etobicoke Creek Sections15_25_26 15.29   Regional 300.27 163.50 168.15 168.33 0.002681 3.33 226.92 95.46 0.50

Etobicoke Creek Sections15_25_26 15.285  2 Year 41.64 162.42 164.08 164.07 164.57 0.008414 3.24 17.20 21.83 0.84
Etobicoke Creek Sections15_25_26 15.285  5 Year 57.14 162.42 164.42 164.34 164.93 0.006973 3.38 25.37 25.63 0.79
Etobicoke Creek Sections15_25_26 15.285  10 Year 67.70 162.42 164.49 164.49 165.12 0.008518 3.82 27.06 26.43 0.87
Etobicoke Creek Sections15_25_26 15.285  25 Year 82.20 162.42 164.70 164.70 165.38 0.008188 4.01 33.04 29.59 0.87
Etobicoke Creek Sections15_25_26 15.285  50 Year 93.03 162.42 164.85 164.85 165.55 0.007999 4.14 37.46 31.63 0.87
Etobicoke Creek Sections15_25_26 15.285  100 year 105.08 162.42 164.98 164.98 165.72 0.008076 4.32 41.69 33.36 0.88
Etobicoke Creek Sections15_25_26 15.285  350 year 155.88 162.42 165.49 165.49 166.35 0.007772 4.82 61.11 41.71 0.90
Etobicoke Creek Sections15_25_26 15.285  Regional 300.27 162.42 166.52 166.52 167.55 0.007379 5.73 111.41 54.57 0.92

Etobicoke Creek Sections15_25_26 15.28   2 Year 41.64 161.00 162.44 162.25 162.82 0.007065 2.73 15.64 14.01 0.77
Etobicoke Creek Sections15_25_26 15.28   5 Year 57.14 161.00 162.59 162.59 163.15 0.009116 3.34 19.12 34.17 0.90
Etobicoke Creek Sections15_25_26 15.28   10 Year 67.70 161.00 162.81 162.81 163.33 0.007268 3.28 28.89 55.45 0.82
Etobicoke Creek Sections15_25_26 15.28   25 Year 82.20 161.00 163.08 163.08 163.49 0.005259 3.09 47.26 73.60 0.71
Etobicoke Creek Sections15_25_26 15.28   50 Year 93.03 161.00 163.16 163.16 163.60 0.005376 3.21 53.66 74.99 0.73
Etobicoke Creek Sections15_25_26 15.28   100 year 105.08 161.00 163.24 163.24 163.70 0.005630 3.37 59.59 76.35 0.75
Etobicoke Creek Sections15_25_26 15.28   350 year 155.88 161.00 163.55 163.55 164.09 0.006063 3.85 84.34 82.43 0.80
Etobicoke Creek Sections15_25_26 15.28   Regional 300.27 161.00 164.21 164.21 164.89 0.006575 4.71 143.19 93.80 0.86

Etobicoke Creek Sections15_25_26 15.275  2 Year 41.64 160.96 162.43 162.57 0.003802 1.91 41.52 76.66 0.56
Etobicoke Creek Sections15_25_26 15.275  5 Year 57.14 160.96 162.65 162.78 0.003150 1.95 59.15 86.36 0.53
Etobicoke Creek Sections15_25_26 15.275  10 Year 67.70 160.96 162.79 162.91 0.002797 1.96 71.97 95.52 0.51
Etobicoke Creek Sections15_25_26 15.275  25 Year 82.20 160.96 162.97 163.09 0.002455 1.98 89.96 107.48 0.48
Etobicoke Creek Sections15_25_26 15.275  50 Year 93.03 160.96 163.13 163.24 0.002098 1.94 108.18 119.73 0.45
Etobicoke Creek Sections15_25_26 15.275  100 year 105.08 160.96 163.21 163.33 0.002183 2.04 118.82 126.43 0.47
Etobicoke Creek Sections15_25_26 15.275  350 year 155.88 160.96 163.49 163.65 0.002584 2.43 157.48 148.52 0.52
Etobicoke Creek Sections15_25_26 15.275  Regional 300.27 160.96 163.70 164.08 0.006027 3.93 188.61 152.46 0.80

Etobicoke Creek Sections15_25_26 15.272  2 Year 41.64 160.28 161.71 161.58 161.95 0.004883 2.36 28.66 45.51 0.65
Etobicoke Creek Sections15_25_26 15.272  5 Year 57.14 160.28 161.84 161.77 162.16 0.006133 2.81 34.69 48.26 0.74
Etobicoke Creek Sections15_25_26 15.272  10 Year 67.70 160.28 161.89 161.88 162.29 0.007423 3.17 37.12 49.26 0.82
Etobicoke Creek Sections15_25_26 15.272  25 Year 82.20 160.28 161.96 161.95 162.46 0.008961 3.58 40.67 51.08 0.90
Etobicoke Creek Sections15_25_26 15.272  50 Year 93.03 160.28 161.95 161.95 162.61 0.011808 4.10 40.15 50.79 1.04
Etobicoke Creek Sections15_25_26 15.272  100 year 105.08 160.28 162.17 161.98 162.75 0.009116 3.92 70.25 175.06 0.93
Etobicoke Creek Sections15_25_26 15.272  350 year 155.88 160.28 162.33 161.97 162.99 0.010754 4.51 100.16 191.21 1.02
Etobicoke Creek Sections15_25_26 15.272  Regional 300.27 160.28 162.88 162.88 163.28 0.007035 4.30 212.55 214.52 0.86

Etobicoke Creek Sections15_25_26 15.27   2 Year 41.09 159.50 160.96 160.91 161.17 0.005032 2.44 40.86 96.24 0.66
Etobicoke Creek Sections15_25_26 15.27   5 Year 56.81 159.50 161.14 161.11 161.34 0.004537 2.52 61.81 119.73 0.64
Etobicoke Creek Sections15_25_26 15.27   10 Year 67.41 159.50 161.26 161.43 0.004107 2.51 75.76 143.62 0.62
Etobicoke Creek Sections15_25_26 15.27   25 Year 81.59 159.50 161.36 161.53 0.004016 2.59 92.60 173.55 0.61
Etobicoke Creek Sections15_25_26 15.27   50 Year 92.35 159.50 161.40 161.32 161.59 0.004471 2.77 99.85 182.47 0.65
Etobicoke Creek Sections15_25_26 15.27   100 year 104.14 159.50 161.47 161.36 161.69 0.005024 3.01 112.87 191.42 0.69
Etobicoke Creek Sections15_25_26 15.27   350 year 154.50 159.50 161.72 161.92 0.004726 3.16 164.17 221.54 0.69
Etobicoke Creek Sections15_25_26 15.27   Regional 298.21 159.50 162.30 162.44 0.003406 3.15 303.50 249.05 0.61

Etobicoke Creek Section 19 19.05   2 Year 23.52 161.50 162.99 162.89 163.22 0.005890 2.42 17.83 30.36 0.71
Etobicoke Creek Section 19 19.05   5 Year 30.76 161.50 163.25 163.44 0.004162 2.31 25.94 32.72 0.61
Etobicoke Creek Section 19 19.05   10 Year 35.74 161.50 163.42 163.59 0.003417 2.26 31.63 34.09 0.57
Etobicoke Creek Section 19 19.05   25 Year 42.11 161.50 163.62 163.78 0.002895 2.25 38.78 37.82 0.53
Etobicoke Creek Section 19 19.05   50 Year 47.09 161.50 163.77 163.93 0.002583 2.24 44.80 42.27 0.51
Etobicoke Creek Section 19 19.05   100 year 52.08 161.50 163.92 164.07 0.002300 2.22 51.39 46.90 0.49
Etobicoke Creek Section 19 19.05   350 year 113.22 161.50 165.49 165.55 0.000680 1.74 176.44 99.49 0.29
Etobicoke Creek Section 19 19.05   Regional 130.20 161.50 165.86 165.91 0.000538 1.65 214.06 102.12 0.26

Etobicoke Creek Section 19 19.04   2 Year 23.52 161.00 162.67 162.28 162.88 0.004238 2.01 11.81 12.35 0.58
Etobicoke Creek Section 19 19.04   5 Year 30.76 161.00 162.87 162.46 163.13 0.004367 2.26 13.85 13.09 0.60
Etobicoke Creek Section 19 19.04   10 Year 35.74 161.00 163.00 162.57 163.29 0.004400 2.40 15.22 13.58 0.61
Etobicoke Creek Section 19 19.04   25 Year 42.11 161.00 163.16 162.71 163.49 0.004371 2.56 16.98 14.19 0.62
Etobicoke Creek Section 19 19.04   50 Year 47.09 161.00 163.29 162.80 163.64 0.004337 2.67 18.30 14.64 0.63
Etobicoke Creek Section 19 19.04   100 year 52.08 161.00 163.41 162.90 163.79 0.004291 2.76 19.60 15.08 0.63



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Etobicoke Creek Section 19 19.04   350 year 113.22 161.00 164.61 163.88 165.28 0.004011 3.67 32.70 19.56 0.66
Etobicoke Creek Section 19 19.04   Regional 130.20 161.00 164.89 164.11 165.63 0.003983 3.87 35.74 20.60 0.67

Etobicoke Creek Section 19 19.035  Bridge

Etobicoke Creek Section 19 19.03   2 Year 23.52 161.00 162.47 162.08 162.71 0.005457 2.16 10.88 9.07 0.62
Etobicoke Creek Section 19 19.03   5 Year 30.76 161.00 162.59 162.30 162.93 0.006881 2.57 12.00 9.46 0.71
Etobicoke Creek Section 19 19.03   10 Year 35.74 161.00 162.66 162.43 163.07 0.008055 2.85 12.57 9.65 0.77
Etobicoke Creek Section 19 19.03   25 Year 42.11 161.00 162.74 162.56 163.25 0.009180 3.16 13.44 13.96 0.83
Etobicoke Creek Section 19 19.03   50 Year 47.09 161.00 162.81 162.67 163.39 0.009938 3.38 14.15 14.53 0.87
Etobicoke Creek Section 19 19.03   100 year 52.08 161.00 162.87 162.79 163.52 0.010682 3.60 14.80 14.95 0.91
Etobicoke Creek Section 19 19.03   350 year 113.22 161.00 163.79 163.79 164.96 0.010616 4.85 24.87 18.78 0.97
Etobicoke Creek Section 19 19.03   Regional 130.20 161.00 164.02 164.02 165.31 0.010377 5.09 27.41 19.48 0.98

Etobicoke Creek Section 19 19.02   2 Year 24.37 161.00 161.92 161.92 162.26 0.013075 2.63 9.72 16.29 0.98
Etobicoke Creek Section 19 19.02   5 Year 31.82 161.00 162.07 162.07 162.46 0.011743 2.82 12.34 18.94 0.96
Etobicoke Creek Section 19 19.02   10 Year 36.95 161.00 162.15 162.15 162.59 0.011266 2.95 14.12 20.64 0.96
Etobicoke Creek Section 19 19.02   25 Year 43.48 161.00 162.27 162.27 162.73 0.010601 3.07 16.53 22.73 0.94
Etobicoke Creek Section 19 19.02   50 Year 48.54 161.00 162.35 162.35 162.83 0.010096 3.15 18.50 24.28 0.93
Etobicoke Creek Section 19 19.02   100 year 53.65 161.00 162.43 162.43 162.93 0.009810 3.24 20.40 25.68 0.93
Etobicoke Creek Section 19 19.02   350 year 115.18 161.00 163.12 163.12 163.84 0.008515 4.06 40.75 32.56 0.93
Etobicoke Creek Section 19 19.02   Regional 132.89 161.00 163.27 163.27 164.06 0.008415 4.25 45.97 34.02 0.94

Etobicoke Creek Section 19 19.01   2 Year 28.59 158.00 160.01 159.49 160.20 0.002985 2.01 22.25 61.29 0.51
Etobicoke Creek Section 19 19.01   5 Year 37.11 158.00 160.20 159.76 160.38 0.002699 2.07 34.89 66.20 0.50
Etobicoke Creek Section 19 19.01   10 Year 42.93 158.00 160.34 159.91 160.50 0.002419 2.06 43.95 69.50 0.48
Etobicoke Creek Section 19 19.01   25 Year 50.25 158.00 160.46 159.92 160.62 0.002337 2.11 52.69 72.54 0.47
Etobicoke Creek Section 19 19.01   50 Year 55.74 158.00 160.51 160.69 0.002511 2.22 56.35 73.79 0.49
Etobicoke Creek Section 19 19.01   100 year 61.47 158.00 160.57 160.76 0.002578 2.30 61.17 75.53 0.50
Etobicoke Creek Section 19 19.01   350 year 124.90 158.00 160.93 161.28 0.004570 3.39 89.78 84.96 0.69
Etobicoke Creek Section 19 19.01   Regional 146.27 158.00 161.65 161.79 0.001616 2.39 157.90 104.57 0.43

Etobicoke Creek Section 15 a 15.26   2 Year 53.16 157.50 159.02 159.02 159.31 0.005526 2.69 41.54 83.15 0.71
Etobicoke Creek Section 15 a 15.26   5 Year 72.31 157.50 159.17 159.17 159.49 0.005929 2.97 54.41 87.55 0.75
Etobicoke Creek Section 15 a 15.26   10 Year 87.19 157.50 159.27 159.27 159.61 0.006238 3.17 63.06 90.34 0.78
Etobicoke Creek Section 15 a 15.26   25 Year 105.37 157.50 159.40 159.37 159.74 0.006156 3.31 74.81 93.93 0.78
Etobicoke Creek Section 15 a 15.26   50 Year 120.26 157.50 159.54 159.85 0.005313 3.24 88.88 98.00 0.74
Etobicoke Creek Section 15 a 15.26   100 year 135.06 157.50 159.67 159.96 0.004834 3.22 101.54 101.51 0.71
Etobicoke Creek Section 15 a 15.26   350 year 202.97 157.50 160.13 160.40 0.004018 3.35 150.83 114.00 0.67
Etobicoke Creek Section 15 a 15.26   Regional 367.36 157.50 160.94 161.23 0.003419 3.71 251.53 130.92 0.65

Etobicoke Creek Section 15 a 15.25   2 Year 53.16 155.10 157.24 157.44 0.001916 2.04 35.96 34.05 0.45
Etobicoke Creek Section 15 a 15.25   5 Year 72.31 155.10 157.40 157.70 0.002669 2.53 42.08 41.25 0.54
Etobicoke Creek Section 15 a 15.25   10 Year 87.19 155.10 157.57 157.92 0.002921 2.77 49.80 50.53 0.57
Etobicoke Creek Section 15 a 15.25   25 Year 105.37 155.10 157.76 157.13 158.16 0.003114 3.01 60.54 62.31 0.59
Etobicoke Creek Section 15 a 15.25   50 Year 120.26 155.10 157.90 157.41 158.33 0.003230 3.17 69.73 70.74 0.61
Etobicoke Creek Section 15 a 15.25   100 year 135.06 155.10 158.03 157.61 158.48 0.003317 3.31 78.91 77.18 0.62
Etobicoke Creek Section 15 a 15.25   350 year 202.97 155.10 158.51 158.27 159.02 0.003405 3.72 120.90 94.88 0.65
Etobicoke Creek Section 15 a 15.25   Regional 367.36 155.10 159.28 159.89 0.003732 4.47 203.09 116.30 0.70

Etobicoke Creek Section 15 a 15.24   2 Year 53.16 154.00 155.65 155.55 156.25 0.009175 3.56 19.79 26.18 0.92
Etobicoke Creek Section 15 a 15.24   5 Year 72.31 154.00 156.18 156.18 156.58 0.004728 3.12 46.33 70.71 0.69
Etobicoke Creek Section 15 a 15.24   10 Year 87.19 154.00 156.32 156.32 156.74 0.004872 3.30 55.83 72.49 0.71
Etobicoke Creek Section 15 a 15.24   25 Year 105.37 154.00 156.45 156.45 156.90 0.005182 3.54 65.38 74.31 0.74
Etobicoke Creek Section 15 a 15.24   50 Year 120.26 154.00 156.54 156.54 157.03 0.005395 3.71 72.62 75.44 0.76
Etobicoke Creek Section 15 a 15.24   100 year 135.06 154.00 156.63 156.63 157.14 0.005561 3.86 79.50 76.19 0.78
Etobicoke Creek Section 15 a 15.24   350 year 202.97 154.00 156.98 156.98 157.58 0.006285 4.47 106.40 79.09 0.84
Etobicoke Creek Section 15 a 15.24   Regional 367.36 154.00 157.81 158.46 0.005655 5.03 175.27 85.99 0.83

Etobicoke Creek Section 15 a 15.237  2 Year 53.16 152.50 154.47 154.03 154.84 0.004471 2.74 23.93 28.18 0.64
Etobicoke Creek Section 15 a 15.237  5 Year 72.31 152.50 154.75 154.46 155.20 0.004717 3.10 34.12 43.99 0.67
Etobicoke Creek Section 15 a 15.237  10 Year 87.19 152.50 154.94 154.75 155.43 0.004795 3.30 43.24 54.78 0.69
Etobicoke Creek Section 15 a 15.237  25 Year 105.37 152.50 155.15 155.07 155.65 0.004628 3.44 55.67 61.82 0.69
Etobicoke Creek Section 15 a 15.237  50 Year 120.26 152.50 155.31 155.20 155.80 0.004419 3.50 66.05 65.47 0.68
Etobicoke Creek Section 15 a 15.237  100 year 135.06 152.50 155.46 155.32 155.95 0.004261 3.56 75.98 68.78 0.67
Etobicoke Creek Section 15 a 15.237  350 year 202.97 152.50 156.06 156.53 0.003650 3.74 121.34 82.23 0.64
Etobicoke Creek Section 15 a 15.237  Regional 367.36 152.50 156.98 157.49 0.003519 4.30 205.60 98.08 0.66

Etobicoke Creek Section 15 a 15.236  2 Year 53.16 152.40 154.16 153.61 154.39 0.002931 2.17 29.14 31.68 0.53
Etobicoke Creek Section 15 a 15.236  5 Year 72.31 152.40 154.45 153.87 154.73 0.003000 2.44 41.10 51.28 0.55
Etobicoke Creek Section 15 a 15.236  10 Year 87.19 152.40 154.66 154.00 154.95 0.002850 2.54 52.83 58.83 0.55
Etobicoke Creek Section 15 a 15.236  25 Year 105.37 152.40 154.89 154.36 155.19 0.002632 2.62 67.63 64.74 0.54
Etobicoke Creek Section 15 a 15.236  50 Year 120.26 152.40 155.08 154.60 155.37 0.002488 2.67 79.71 69.43 0.53
Etobicoke Creek Section 15 a 15.236  100 year 135.06 152.40 155.23 154.73 155.53 0.002412 2.73 90.92 73.82 0.52
Etobicoke Creek Section 15 a 15.236  350 year 202.97 152.40 155.88 155.19 156.17 0.002025 2.88 143.11 91.86 0.50
Etobicoke Creek Section 15 a 15.236  Regional 367.36 152.40 156.77 155.98 157.15 0.002234 3.53 232.12 147.62 0.54

Etobicoke Creek Section 15 a 15.235  Bridge

Etobicoke Creek Section 15 a 15.234  2 Year 53.16 152.30 153.63 153.46 154.02 0.007282 2.80 20.16 21.26 0.80
Etobicoke Creek Section 15 a 15.234  5 Year 72.31 152.30 153.88 153.73 154.36 0.007093 3.12 26.36 27.83 0.81
Etobicoke Creek Section 15 a 15.234  10 Year 87.19 152.30 154.03 153.93 154.59 0.007344 3.38 30.79 31.72 0.84
Etobicoke Creek Section 15 a 15.234  25 Year 105.37 152.30 154.18 154.14 154.83 0.007732 3.68 35.98 35.87 0.87
Etobicoke Creek Section 15 a 15.234  50 Year 120.26 152.30 154.30 154.30 155.02 0.007893 3.88 40.52 39.14 0.89
Etobicoke Creek Section 15 a 15.234  100 year 135.06 152.30 154.45 154.45 155.19 0.007527 3.98 46.51 43.07 0.88
Etobicoke Creek Section 15 a 15.234  350 year 202.97 152.30 155.00 155.00 155.83 0.006619 4.36 74.39 57.97 0.86
Etobicoke Creek Section 15 a 15.234  Regional 367.36 152.30 156.02 156.02 156.84 0.005014 4.72 158.49 113.21 0.79

Etobicoke Creek Section 15 a 15.23   2 Year 53.95 151.40 153.31 153.52 0.002511 2.05 30.58 31.58 0.48
Etobicoke Creek Section 15 a 15.23   5 Year 73.45 151.40 153.51 152.91 153.80 0.003165 2.46 37.87 71.46 0.55
Etobicoke Creek Section 15 a 15.23   10 Year 88.40 151.40 153.63 153.11 153.98 0.003561 2.72 47.09 78.59 0.59
Etobicoke Creek Section 15 a 15.23   25 Year 107.39 151.40 153.77 153.39 154.17 0.003958 2.98 58.26 86.45 0.63
Etobicoke Creek Section 15 a 15.23   50 Year 121.69 151.40 153.86 153.73 154.30 0.004192 3.15 66.52 91.82 0.65
Etobicoke Creek Section 15 a 15.23   100 year 136.96 151.40 153.95 153.87 154.42 0.004390 3.31 75.30 97.21 0.67
Etobicoke Creek Section 15 a 15.23   350 year 200.30 151.40 154.29 154.27 154.85 0.004847 3.79 112.39 119.05 0.72
Etobicoke Creek Section 15 a 15.23   Regional 359.77 151.40 155.02 155.54 0.004253 4.14 207.17 133.52 0.70

Etobicoke Creek Section 15 a 15.225  2 Year 53.95 151.01 152.80 152.96 0.002787 1.96 52.38 98.33 0.50
Etobicoke Creek Section 15 a 15.225  5 Year 73.45 151.01 153.01 153.17 0.002625 2.07 74.28 108.96 0.50
Etobicoke Creek Section 15 a 15.225  10 Year 88.40 151.01 153.14 153.31 0.002594 2.16 89.01 117.82 0.50
Etobicoke Creek Section 15 a 15.225  25 Year 107.39 151.01 153.29 153.46 0.002542 2.25 107.37 127.40 0.51
Etobicoke Creek Section 15 a 15.225  50 Year 121.69 151.01 153.39 153.56 0.002529 2.32 120.40 133.68 0.51
Etobicoke Creek Section 15 a 15.225  100 year 136.96 151.01 153.50 153.67 0.002495 2.38 134.75 141.82 0.51
Etobicoke Creek Section 15 a 15.225  350 year 200.30 151.01 153.91 154.08 0.002268 2.54 195.44 153.92 0.50
Etobicoke Creek Section 15 a 15.225  Regional 359.77 151.01 154.69 154.87 0.001947 2.80 322.07 170.05 0.48

Etobicoke Creek Section 15 a 15.22   2 Year 53.90 150.00 152.52 151.85 152.57 0.000795 1.41 108.79 174.79 0.29
Etobicoke Creek Section 15 a 15.22   5 Year 73.45 150.00 152.76 151.98 152.82 0.000749 1.46 156.87 192.00 0.28
Etobicoke Creek Section 15 a 15.22   10 Year 88.29 150.00 152.90 152.25 152.95 0.000756 1.52 183.50 196.12 0.29
Etobicoke Creek Section 15 a 15.22   25 Year 107.42 150.00 153.06 152.37 153.11 0.000759 1.57 215.08 199.96 0.29
Etobicoke Creek Section 15 a 15.22   50 Year 121.73 150.00 153.16 152.44 153.22 0.000767 1.62 235.88 201.43 0.29
Etobicoke Creek Section 15 a 15.22   100 year 136.76 150.00 153.28 152.53 153.33 0.000755 1.64 258.88 203.05 0.29
Etobicoke Creek Section 15 a 15.22   350 year 199.15 150.00 153.72 152.79 153.77 0.000693 1.72 350.70 209.58 0.29



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Etobicoke Creek Section 15 a 15.22   Regional 359.60 150.00 154.50 153.17 154.56 0.000791 2.08 535.08 282.16 0.32

Etobicoke Creek Sections 13_15 15.215  2 Year 103.27 149.50 151.28 151.48 0.003400 2.42 98.91 150.22 0.58
Etobicoke Creek Sections 13_15 15.215  5 Year 143.80 149.50 151.52 151.74 0.003426 2.65 139.14 188.57 0.60
Etobicoke Creek Sections 13_15 15.215  10 Year 174.37 149.50 151.66 151.88 0.003367 2.74 165.39 191.86 0.60
Etobicoke Creek Sections 13_15 15.215  25 Year 214.23 149.50 151.82 152.04 0.003303 2.85 196.87 195.12 0.60
Etobicoke Creek Sections 13_15 15.215  50 Year 244.28 149.50 151.95 152.17 0.003137 2.89 222.46 197.75 0.59
Etobicoke Creek Sections 13_15 15.215  100 year 276.16 149.50 152.10 152.31 0.002962 2.92 254.93 225.78 0.58
Etobicoke Creek Sections 13_15 15.215  350 year 439.26 149.50 152.87 153.01 0.001785 2.70 441.38 256.46 0.47
Etobicoke Creek Sections 13_15 15.215  Regional 722.40 149.50 153.68 153.83 0.001585 2.93 658.16 275.83 0.46

Etobicoke Creek Sections 13_15 15.21   2 Year 103.27 148.60 150.61 150.73 0.002132 2.04 138.41 188.93 0.46
Etobicoke Creek Sections 13_15 15.21   5 Year 143.80 148.60 150.79 150.93 0.002439 2.32 174.76 204.64 0.50
Etobicoke Creek Sections 13_15 15.21   10 Year 174.37 148.60 150.97 151.10 0.002253 2.35 213.07 219.99 0.49
Etobicoke Creek Sections 13_15 15.21   25 Year 214.23 148.60 151.25 151.36 0.001793 2.26 276.27 239.40 0.45
Etobicoke Creek Sections 13_15 15.21   50 Year 244.28 148.60 151.46 151.55 0.001504 2.18 328.73 254.05 0.41
Etobicoke Creek Sections 13_15 15.21   100 year 276.16 148.60 151.72 151.79 0.001143 2.01 396.11 260.06 0.37
Etobicoke Creek Sections 13_15 15.21   350 year 439.26 148.60 152.64 152.69 0.000710 1.89 640.91 275.82 0.30
Etobicoke Creek Sections 13_15 15.21   Regional 722.40 148.60 153.44 153.51 0.000774 2.22 865.86 284.49 0.32

Etobicoke Creek Sections 13_15 15.205  2 Year 103.27 147.63 149.88 150.08 0.002214 2.18 104.65 203.08 0.47
Etobicoke Creek Sections 13_15 15.205  5 Year 143.80 147.63 150.32 150.44 0.001303 1.89 207.41 253.51 0.37
Etobicoke Creek Sections 13_15 15.205  10 Year 174.37 147.63 150.64 150.71 0.000918 1.71 291.05 277.35 0.32
Etobicoke Creek Sections 13_15 15.205  25 Year 214.23 147.63 151.02 151.07 0.000641 1.56 400.89 299.34 0.27
Etobicoke Creek Sections 13_15 15.205  50 Year 244.28 147.63 151.28 151.32 0.000524 1.48 479.63 308.79 0.25
Etobicoke Creek Sections 13_15 15.205  100 year 276.16 147.63 151.58 151.62 0.000413 1.39 575.02 319.70 0.22
Etobicoke Creek Sections 13_15 15.205  350 year 439.26 147.63 152.54 152.57 0.000309 1.39 899.12 356.92 0.20
Etobicoke Creek Sections 13_15 15.205  Regional 722.40 147.63 153.33 153.38 0.000369 1.68 1186.29 367.92 0.23

Etobicoke Creek Sections 13_15 15.20   2 Year 102.18 147.30 149.74 149.88 0.001475 1.86 124.08 233.60 0.39
Etobicoke Creek Sections 13_15 15.20   5 Year 142.44 147.30 150.26 150.33 0.000739 1.51 266.39 294.50 0.28
Etobicoke Creek Sections 13_15 15.20   10 Year 172.45 147.30 150.60 150.65 0.000515 1.35 368.04 311.31 0.24
Etobicoke Creek Sections 13_15 15.20   25 Year 211.74 147.30 150.99 151.03 0.000369 1.24 492.57 322.92 0.21
Etobicoke Creek Sections 13_15 15.20   50 Year 241.59 147.30 151.25 151.28 0.000311 1.19 578.71 329.67 0.19
Etobicoke Creek Sections 13_15 15.20   100 year 273.13 147.30 151.56 151.59 0.000256 1.14 681.45 339.75 0.18
Etobicoke Creek Sections 13_15 15.20   350 year 435.99 147.30 152.53 152.55 0.000213 1.19 1039.31 390.05 0.17
Etobicoke Creek Sections 13_15 15.20   Regional 722.18 147.30 153.32 153.35 0.000279 1.50 1363.05 424.00 0.20

Etobicoke Creek Sections 13_15 15.19   2 Year 102.18 146.91 149.64 148.42 149.80 0.001248 1.79 60.54 30.59 0.36
Etobicoke Creek Sections 13_15 15.19   5 Year 142.44 146.91 150.00 148.77 150.23 0.001523 2.16 71.65 32.26 0.41
Etobicoke Creek Sections 13_15 15.19   10 Year 172.45 146.91 150.25 148.99 150.53 0.001657 2.39 79.93 33.45 0.44
Etobicoke Creek Sections 13_15 15.19   25 Year 211.74 146.91 150.55 149.26 150.90 0.001797 2.65 90.25 34.84 0.46
Etobicoke Creek Sections 13_15 15.19   50 Year 241.59 146.91 150.75 149.46 151.14 0.001919 2.84 97.12 63.68 0.48
Etobicoke Creek Sections 13_15 15.19   100 year 273.13 146.91 151.04 149.65 151.45 0.001795 2.90 132.86 188.99 0.47
Etobicoke Creek Sections 13_15 15.19   350 year 435.99 146.91 152.25 150.54 152.47 0.000952 2.53 450.37 320.38 0.36
Etobicoke Creek Sections 13_15 15.19   Regional 722.18 146.91 153.04 152.14 153.27 0.000989 2.84 719.47 347.20 0.38

Etobicoke Creek Sections 13_15 15.185  Bridge

Etobicoke Creek Sections 13_15 15.18   2 Year 102.18 146.91 149.52 148.49 149.74 0.001825 2.09 52.52 27.76 0.43
Etobicoke Creek Sections 13_15 15.18   5 Year 142.44 146.91 149.79 148.84 150.12 0.002462 2.60 60.49 31.46 0.51
Etobicoke Creek Sections 13_15 15.18   10 Year 172.45 146.91 149.98 149.09 150.40 0.002828 2.92 66.61 32.57 0.55
Etobicoke Creek Sections 13_15 15.18   25 Year 211.74 146.91 150.19 149.39 150.73 0.003313 3.31 73.59 33.72 0.60
Etobicoke Creek Sections 13_15 15.18   50 Year 241.59 146.91 150.35 149.58 150.97 0.003598 3.57 79.04 34.64 0.63
Etobicoke Creek Sections 13_15 15.18   100 year 273.13 146.91 150.51 149.84 151.21 0.003854 3.81 84.68 43.55 0.66
Etobicoke Creek Sections 13_15 15.18   350 year 435.99 146.91 151.45 151.44 152.15 0.003183 4.08 229.19 253.12 0.62
Etobicoke Creek Sections 13_15 15.18   Regional 722.18 146.91 152.89 152.20 153.15 0.001264 3.11 680.14 344.69 0.41

Etobicoke Creek Sections 13_15 15.17   2 Year 102.18 146.70 149.48 149.63 0.001378 1.93 121.36 229.73 0.38
Etobicoke Creek Sections 13_15 15.17   5 Year 142.44 146.70 149.83 149.94 0.001097 1.87 208.44 254.80 0.35
Etobicoke Creek Sections 13_15 15.17   10 Year 172.45 146.70 150.08 150.17 0.000899 1.78 272.34 256.25 0.32
Etobicoke Creek Sections 13_15 15.17   25 Year 211.74 146.70 150.36 150.43 0.000764 1.74 344.30 257.59 0.30
Etobicoke Creek Sections 13_15 15.17   50 Year 241.59 146.70 150.56 150.63 0.000681 1.71 398.11 258.70 0.28
Etobicoke Creek Sections 13_15 15.17   100 year 273.13 146.70 150.77 150.84 0.000615 1.68 452.58 259.86 0.27
Etobicoke Creek Sections 13_15 15.17   350 year 435.99 146.70 151.73 151.78 0.000446 1.66 704.85 268.28 0.24
Etobicoke Creek Sections 13_15 15.17   Regional 722.18 146.70 152.96 153.02 0.000392 1.81 1046.88 296.43 0.23

Etobicoke Creek Sections 13_15 15.16   2 Year 102.18 146.60 149.26 149.39 0.001077 1.68 98.54 143.98 0.33
Etobicoke Creek Sections 13_15 15.16   5 Year 142.44 146.60 149.58 149.73 0.001137 1.87 147.81 161.18 0.35
Etobicoke Creek Sections 13_15 15.16   10 Year 172.45 146.60 149.85 149.98 0.001028 1.88 190.89 165.53 0.34
Etobicoke Creek Sections 13_15 15.16   25 Year 211.74 146.60 150.14 150.27 0.000955 1.92 239.52 170.30 0.33
Etobicoke Creek Sections 13_15 15.16   50 Year 241.59 146.60 150.36 150.48 0.000887 1.93 277.46 173.85 0.32
Etobicoke Creek Sections 13_15 15.16   100 year 273.13 146.60 150.58 150.70 0.000829 1.94 316.20 177.30 0.31
Etobicoke Creek Sections 13_15 15.16   350 year 435.99 146.60 151.55 151.67 0.000712 2.09 507.16 219.33 0.30
Etobicoke Creek Sections 13_15 15.16   Regional 722.18 146.60 152.81 152.92 0.000586 2.21 791.02 230.76 0.29

Etobicoke Creek Sections 13_15 15.15   2 Year 102.18 146.20 148.80 148.96 0.001592 2.00 109.58 156.82 0.40
Etobicoke Creek Sections 13_15 15.15   5 Year 142.44 146.20 149.22 149.34 0.001193 1.93 177.35 162.89 0.36
Etobicoke Creek Sections 13_15 15.15   10 Year 172.45 146.20 149.56 149.66 0.000911 1.81 234.15 167.46 0.32
Etobicoke Creek Sections 13_15 15.15   25 Year 211.74 146.20 149.89 149.98 0.000800 1.81 288.98 170.35 0.30
Etobicoke Creek Sections 13_15 15.15   50 Year 241.59 146.20 150.13 150.22 0.000730 1.80 331.02 177.63 0.29
Etobicoke Creek Sections 13_15 15.15   100 year 273.13 146.20 150.37 150.45 0.000675 1.81 374.73 188.46 0.29
Etobicoke Creek Sections 13_15 15.15   350 year 435.99 146.20 151.39 151.46 0.000531 1.86 582.50 208.42 0.26
Etobicoke Creek Sections 13_15 15.15   Regional 722.18 146.20 152.66 152.75 0.000489 2.07 852.99 216.40 0.26

Etobicoke Creek Sections 13_15 15.145  2 Year 102.18 145.45 148.33 148.47 0.001282 1.94 116.34 123.76 0.37
Etobicoke Creek Sections 13_15 15.145  5 Year 142.44 145.45 148.90 149.00 0.000853 1.78 189.71 131.90 0.31
Etobicoke Creek Sections 13_15 15.145  10 Year 172.45 145.45 149.32 149.40 0.000656 1.69 245.49 135.65 0.28
Etobicoke Creek Sections 13_15 15.145  25 Year 211.74 145.45 149.66 149.74 0.000627 1.75 292.04 138.65 0.27
Etobicoke Creek Sections 13_15 15.145  50 Year 241.59 145.45 149.92 149.99 0.000598 1.78 327.85 140.87 0.27
Etobicoke Creek Sections 13_15 15.145  100 year 273.13 145.45 150.16 150.24 0.000578 1.81 363.03 143.02 0.27
Etobicoke Creek Sections 13_15 15.145  350 year 435.99 145.45 151.19 151.28 0.000556 2.03 514.93 151.71 0.27
Etobicoke Creek Sections 13_15 15.145  Regional 722.18 145.45 152.45 152.56 0.000606 2.42 711.15 161.85 0.29

Etobicoke Creek Sections 13_15 15.14   2 Year 102.18 145.00 148.08 148.22 0.001256 1.99 106.90 91.95 0.37
Etobicoke Creek Sections 13_15 15.14   5 Year 142.44 145.00 148.72 148.83 0.000877 1.89 168.47 99.71 0.32
Etobicoke Creek Sections 13_15 15.14   10 Year 172.45 145.00 149.16 149.26 0.000741 1.88 215.07 114.57 0.30
Etobicoke Creek Sections 13_15 15.14   25 Year 211.74 145.00 149.50 149.61 0.000730 1.96 254.50 116.57 0.30
Etobicoke Creek Sections 13_15 15.14   50 Year 241.59 145.00 149.76 149.87 0.000706 2.01 285.11 118.09 0.30
Etobicoke Creek Sections 13_15 15.14   100 year 273.13 145.00 150.01 150.12 0.000693 2.06 314.81 119.55 0.29
Etobicoke Creek Sections 13_15 15.14   350 year 435.99 145.00 151.03 151.16 0.000703 2.35 440.24 125.46 0.31
Etobicoke Creek Sections 13_15 15.14   Regional 722.18 145.00 152.25 152.43 0.000813 2.86 597.29 131.97 0.34

Etobicoke Creek Sections 13_15 15.13   2 Year 102.36 143.80 146.77 146.50 147.57 0.006380 4.12 32.74 20.60 0.78
Etobicoke Creek Sections 13_15 15.13   5 Year 142.52 143.80 147.11 147.11 148.24 0.007964 4.97 40.53 24.47 0.88
Etobicoke Creek Sections 13_15 15.13   10 Year 172.84 143.80 147.35 147.35 148.70 0.008825 5.49 46.72 27.56 0.94
Etobicoke Creek Sections 13_15 15.13   25 Year 211.73 143.80 148.08 148.08 149.12 0.005792 5.05 77.42 49.70 0.79
Etobicoke Creek Sections 13_15 15.13   50 Year 242.10 143.80 148.37 148.37 149.40 0.005495 5.14 92.48 55.11 0.78
Etobicoke Creek Sections 13_15 15.13   100 year 273.46 143.80 148.59 148.59 149.65 0.005484 5.31 105.46 59.54 0.78
Etobicoke Creek Sections 13_15 15.13   350 year 438.09 143.80 149.55 149.55 150.69 0.005366 5.94 171.84 78.92 0.80
Etobicoke Creek Sections 13_15 15.13   Regional 726.28 143.80 150.63 150.63 151.90 0.005609 6.82 266.03 94.39 0.84

Etobicoke Creek Sections 13_15 15.125  2 Year 102.36 143.39 145.79 145.73 146.45 0.006607 3.77 40.62 44.74 0.79



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Etobicoke Creek Sections 13_15 15.125  5 Year 142.52 143.39 146.21 146.21 146.91 0.006144 4.06 64.05 67.16 0.78
Etobicoke Creek Sections 13_15 15.125  10 Year 172.84 143.39 146.51 146.50 147.17 0.005514 4.11 86.50 84.96 0.75
Etobicoke Creek Sections 13_15 15.125  25 Year 211.73 143.39 146.95 146.81 147.45 0.003983 3.82 128.27 103.26 0.65
Etobicoke Creek Sections 13_15 15.125  50 Year 242.10 143.39 147.26 147.67 0.003143 3.59 161.56 108.15 0.59
Etobicoke Creek Sections 13_15 15.125  100 year 273.46 143.39 147.56 147.93 0.002718 3.52 195.79 123.29 0.55
Etobicoke Creek Sections 13_15 15.125  350 year 438.09 143.39 148.96 149.16 0.001322 2.98 384.02 147.06 0.41
Etobicoke Creek Sections 13_15 15.125  Regional 726.28 143.39 150.87 151.00 0.000750 2.74 678.58 162.52 0.32

Etobicoke Creek Sections 13_15 15.12   2 Year 102.36 142.90 145.55 145.73 0.001796 2.15 85.45 63.44 0.43
Etobicoke Creek Sections 13_15 15.12   5 Year 142.52 142.90 146.05 146.23 0.001570 2.26 117.72 66.07 0.41
Etobicoke Creek Sections 13_15 15.12   10 Year 172.84 142.90 146.38 146.56 0.001479 2.35 139.67 67.86 0.40
Etobicoke Creek Sections 13_15 15.12   25 Year 211.73 142.90 146.77 146.96 0.001383 2.44 166.78 70.01 0.40
Etobicoke Creek Sections 13_15 15.12   50 Year 242.10 142.90 147.06 147.26 0.001322 2.50 187.47 76.61 0.39
Etobicoke Creek Sections 13_15 15.12   100 year 273.46 142.90 147.37 147.57 0.001234 2.54 213.17 90.01 0.39
Etobicoke Creek Sections 13_15 15.12   350 year 438.09 142.90 148.76 148.96 0.000987 2.72 375.12 123.13 0.36
Etobicoke Creek Sections 13_15 15.12   Regional 726.28 142.90 150.70 150.88 0.000694 2.77 633.47 145.14 0.32

Etobicoke Creek Sections 13_15 15.11   2 Year 102.36 142.05 144.96 145.19 0.001852 2.16 52.89 37.97 0.44
Etobicoke Creek Sections 13_15 15.11   5 Year 142.52 142.05 145.43 145.72 0.001851 2.43 77.76 65.07 0.45
Etobicoke Creek Sections 13_15 15.11   10 Year 172.84 142.05 145.79 146.08 0.001692 2.50 105.58 86.49 0.44
Etobicoke Creek Sections 13_15 15.11   25 Year 211.73 142.05 146.30 146.55 0.001323 2.43 154.68 105.03 0.40
Etobicoke Creek Sections 13_15 15.11   50 Year 242.10 142.05 146.67 146.89 0.001108 2.37 194.80 112.79 0.37
Etobicoke Creek Sections 13_15 15.11   100 year 273.46 142.05 147.05 147.25 0.000918 2.28 239.36 119.02 0.34
Etobicoke Creek Sections 13_15 15.11   350 year 438.09 142.05 148.58 148.72 0.000572 2.18 432.30 132.26 0.28
Etobicoke Creek Sections 13_15 15.11   Regional 726.28 142.05 150.56 150.70 0.000424 2.27 707.90 145.20 0.25

Etobicoke Creek Sections 13_15 15.10   2 Year 107.20 141.80 144.84 143.63 145.08 0.001600 2.23 60.17 32.39 0.41
Etobicoke Creek Sections 13_15 15.10   5 Year 150.09 141.80 145.25 144.07 145.58 0.001933 2.67 74.06 35.47 0.46
Etobicoke Creek Sections 13_15 15.10   10 Year 182.02 141.80 145.55 144.38 145.94 0.002068 2.92 84.80 37.45 0.49
Etobicoke Creek Sections 13_15 15.10   25 Year 224.20 141.80 145.95 144.74 146.39 0.002111 3.16 100.25 40.06 0.50
Etobicoke Creek Sections 13_15 15.10   50 Year 256.09 141.80 146.25 144.99 146.72 0.002093 3.30 112.50 41.88 0.50
Etobicoke Creek Sections 13_15 15.10   100 year 290.25 141.80 146.57 145.24 147.07 0.002030 3.41 126.55 43.85 0.50
Etobicoke Creek Sections 13_15 15.10   350 year 466.96 141.80 147.86 146.27 148.51 0.002038 4.01 187.96 51.98 0.52
Etobicoke Creek Sections 13_15 15.10   Regional 749.37 141.80 149.70 147.53 150.46 0.001812 4.52 296.86 66.74 0.52

Etobicoke Creek Sections 13_15 15.095  Bridge

Etobicoke Creek Sections 13_15 15.09   2 Year 107.20 141.50 144.37 143.42 144.70 0.002842 2.53 43.44 22.81 0.52
Etobicoke Creek Sections 13_15 15.09   5 Year 150.09 141.50 144.68 143.90 145.17 0.003690 3.13 51.16 27.47 0.60
Etobicoke Creek Sections 13_15 15.09   10 Year 182.02 141.50 144.86 144.19 145.49 0.004352 3.54 56.31 30.44 0.66
Etobicoke Creek Sections 13_15 15.09   25 Year 224.20 141.50 145.02 144.57 145.86 0.005471 4.11 61.31 32.97 0.75
Etobicoke Creek Sections 13_15 15.09   50 Year 256.09 141.50 145.08 144.85 146.13 0.006597 4.58 63.55 33.57 0.83
Etobicoke Creek Sections 13_15 15.09   100 year 290.25 141.50 145.14 145.14 146.42 0.007985 5.09 65.29 34.04 0.91
Etobicoke Creek Sections 13_15 15.09   350 year 466.96 141.50 146.21 146.21 147.76 0.006920 5.76 106.81 42.64 0.89
Etobicoke Creek Sections 13_15 15.09   Regional 749.37 141.50 147.49 147.49 149.40 0.006416 6.60 167.57 52.45 0.89

Etobicoke Creek Sections 13_15 15.08   2 Year 107.20 141.40 144.17 143.31 144.53 0.003027 2.75 52.48 54.78 0.53
Etobicoke Creek Sections 13_15 15.08   5 Year 150.09 141.40 144.50 144.03 144.97 0.003572 3.22 80.92 111.29 0.59
Etobicoke Creek Sections 13_15 15.08   10 Year 182.02 141.40 144.73 144.49 145.20 0.003462 3.33 114.13 149.73 0.59
Etobicoke Creek Sections 13_15 15.08   25 Year 224.20 141.40 145.02 144.89 145.43 0.003098 3.33 158.66 165.30 0.57
Etobicoke Creek Sections 13_15 15.08   50 Year 256.09 141.40 145.18 145.58 0.002994 3.38 186.02 169.56 0.56
Etobicoke Creek Sections 13_15 15.08   100 year 290.25 141.40 145.33 145.72 0.002933 3.44 212.63 173.61 0.56
Etobicoke Creek Sections 13_15 15.08   350 year 466.96 141.40 146.00 146.35 0.002714 3.67 331.56 183.74 0.55
Etobicoke Creek Sections 13_15 15.08   Regional 749.37 141.40 146.90 147.22 0.002336 3.85 500.76 191.17 0.53

Etobicoke Creek Sections 13_15 15.075  2 Year 107.20 141.34 144.18 144.34 0.001573 2.01 104.33 103.35 0.40
Etobicoke Creek Sections 13_15 15.075  5 Year 150.09 141.34 144.55 144.73 0.001607 2.22 145.12 123.56 0.41
Etobicoke Creek Sections 13_15 15.075  10 Year 182.02 141.34 144.77 144.97 0.001697 2.40 175.95 156.32 0.43
Etobicoke Creek Sections 13_15 15.075  25 Year 224.20 141.34 145.02 145.23 0.001791 2.58 219.74 196.67 0.44
Etobicoke Creek Sections 13_15 15.075  50 Year 256.09 141.34 145.18 145.39 0.001737 2.62 251.65 198.88 0.44
Etobicoke Creek Sections 13_15 15.075  100 year 290.25 141.34 145.33 145.54 0.001709 2.68 282.23 200.25 0.44
Etobicoke Creek Sections 13_15 15.075  350 year 466.96 141.34 145.98 146.19 0.001675 2.94 414.15 205.73 0.45
Etobicoke Creek Sections 13_15 15.075  Regional 749.37 141.34 146.88 147.09 0.001541 3.19 601.78 213.27 0.44

Etobicoke Creek Sections 13_15 15.07   2 Year 107.20 141.00 143.72 143.91 0.002053 2.20 95.18 93.13 0.45
Etobicoke Creek Sections 13_15 15.07   5 Year 150.09 141.00 144.06 144.28 0.002213 2.49 130.69 118.48 0.48
Etobicoke Creek Sections 13_15 15.07   10 Year 182.02 141.00 144.25 144.49 0.002363 2.69 154.74 134.35 0.50
Etobicoke Creek Sections 13_15 15.07   25 Year 224.20 141.00 144.47 144.74 0.002472 2.89 187.36 153.27 0.52
Etobicoke Creek Sections 13_15 15.07   50 Year 256.09 141.00 144.62 144.90 0.002533 3.02 210.84 163.53 0.53
Etobicoke Creek Sections 13_15 15.07   100 year 290.25 141.00 144.77 145.06 0.002529 3.11 236.67 171.41 0.53
Etobicoke Creek Sections 13_15 15.07   350 year 466.96 141.00 145.50 145.76 0.002220 3.30 369.52 191.27 0.51
Etobicoke Creek Sections 13_15 15.07   Regional 749.37 141.00 146.51 146.74 0.001736 3.37 565.56 197.36 0.47

Etobicoke Creek Sections 13_15 15.065  2 Year 107.20 140.79 143.36 143.57 0.002026 2.25 89.83 108.15 0.46
Etobicoke Creek Sections 13_15 15.065  5 Year 150.09 140.79 143.73 143.94 0.001867 2.38 133.48 120.26 0.45
Etobicoke Creek Sections 13_15 15.065  10 Year 182.02 140.79 143.90 144.13 0.001994 2.55 154.20 121.50 0.47
Etobicoke Creek Sections 13_15 15.065  25 Year 224.20 140.79 144.11 144.36 0.002111 2.75 179.67 122.87 0.49
Etobicoke Creek Sections 13_15 15.065  50 Year 256.09 140.79 144.23 144.50 0.002272 2.92 194.37 123.65 0.51
Etobicoke Creek Sections 13_15 15.065  100 year 290.25 140.79 144.35 144.65 0.002417 3.09 209.59 124.44 0.53
Etobicoke Creek Sections 13_15 15.065  350 year 466.96 140.79 144.97 145.35 0.002728 3.67 287.68 128.40 0.58
Etobicoke Creek Sections 13_15 15.065  Regional 749.37 140.79 145.97 146.38 0.002480 4.05 419.36 134.83 0.58

Etobicoke Creek Sections 13_15 15.06   2 Year 107.20 140.60 142.67 142.52 143.13 0.004597 3.10 52.72 76.14 0.69
Etobicoke Creek Sections 13_15 15.06   5 Year 150.09 140.60 142.94 142.90 143.50 0.005147 3.56 75.72 95.18 0.75
Etobicoke Creek Sections 13_15 15.06   10 Year 182.02 140.60 143.23 143.23 143.71 0.004276 3.50 109.52 126.51 0.69
Etobicoke Creek Sections 13_15 15.06   25 Year 224.20 140.60 143.39 143.39 143.92 0.004555 3.77 130.99 127.85 0.72
Etobicoke Creek Sections 13_15 15.06   50 Year 256.09 140.60 143.56 143.51 144.07 0.004274 3.80 152.70 129.26 0.71
Etobicoke Creek Sections 13_15 15.06   100 year 290.25 140.60 143.74 144.22 0.003981 3.81 175.74 130.69 0.69
Etobicoke Creek Sections 13_15 15.06   350 year 466.96 140.60 144.54 144.96 0.003110 3.92 281.81 135.43 0.63
Etobicoke Creek Sections 13_15 15.06   Regional 749.37 140.60 145.68 146.07 0.002316 4.01 441.01 142.52 0.57

Etobicoke Creek Sections 13_15 15.05   2 Year 107.20 140.20 142.63 142.31 142.90 0.003112 2.48 70.13 81.76 0.56
Etobicoke Creek Sections 13_15 15.05   5 Year 150.09 140.20 142.91 142.58 143.24 0.003455 2.85 94.35 95.23 0.60
Etobicoke Creek Sections 13_15 15.05   10 Year 182.02 140.20 143.09 142.79 143.46 0.003555 3.04 112.58 102.49 0.62
Etobicoke Creek Sections 13_15 15.05   25 Year 224.20 140.20 143.32 143.04 143.71 0.003530 3.22 137.15 109.29 0.63
Etobicoke Creek Sections 13_15 15.05   50 Year 256.09 140.20 143.48 143.17 143.89 0.003495 3.34 155.34 114.07 0.63
Etobicoke Creek Sections 13_15 15.05   100 year 290.25 140.20 143.66 143.30 144.06 0.003352 3.40 175.26 115.02 0.62
Etobicoke Creek Sections 13_15 15.05   350 year 466.96 140.20 144.45 143.87 144.86 0.002861 3.67 267.11 117.53 0.60
Etobicoke Creek Sections 13_15 15.05   Regional 749.37 140.20 145.56 144.47 145.98 0.002358 3.95 399.48 121.55 0.57

Etobicoke Creek Sections 13_15 15.045  Bridge

Etobicoke Creek Sections 13_15 15.04   2 Year 107.20 140.20 142.18 141.90 142.66 0.006281 3.14 43.65 81.72 0.75
Etobicoke Creek Sections 13_15 15.04   5 Year 150.09 140.20 142.49 142.49 143.01 0.005878 3.39 72.63 101.21 0.75
Etobicoke Creek Sections 13_15 15.04   10 Year 182.02 140.20 142.71 142.69 143.20 0.005255 3.42 95.61 105.71 0.72
Etobicoke Creek Sections 13_15 15.04   25 Year 224.20 140.20 142.97 142.87 143.44 0.004719 3.48 123.42 110.53 0.69
Etobicoke Creek Sections 13_15 15.04   50 Year 256.09 140.20 143.15 142.99 143.60 0.004401 3.52 143.25 112.32 0.68
Etobicoke Creek Sections 13_15 15.04   100 year 290.25 140.20 143.33 143.12 143.77 0.004147 3.56 163.23 113.80 0.66
Etobicoke Creek Sections 13_15 15.04   350 year 466.96 140.20 144.13 143.62 144.56 0.003296 3.73 257.08 117.54 0.62
Etobicoke Creek Sections 13_15 15.04   Regional 749.37 140.20 145.43 144.22 145.81 0.002219 3.74 412.54 121.97 0.53

Etobicoke Creek Sections 13_15 15.03   2 Year 107.20 140.30 142.14 142.37 0.002767 2.21 67.44 92.60 0.52
Etobicoke Creek Sections 13_15 15.03   5 Year 150.09 140.30 142.47 142.73 0.002671 2.42 100.64 110.83 0.53



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Etobicoke Creek Sections 13_15 15.03   10 Year 182.02 140.30 142.68 142.95 0.002557 2.53 125.31 118.78 0.52
Etobicoke Creek Sections 13_15 15.03   25 Year 224.20 140.30 142.93 143.21 0.002445 2.64 156.29 127.31 0.52
Etobicoke Creek Sections 13_15 15.03   50 Year 256.09 140.30 143.11 143.39 0.002359 2.71 179.06 131.39 0.52
Etobicoke Creek Sections 13_15 15.03   100 year 290.25 140.30 143.29 143.57 0.002276 2.77 202.49 134.37 0.51
Etobicoke Creek Sections 13_15 15.03   350 year 466.96 140.30 144.10 144.39 0.001915 2.99 316.02 142.17 0.49
Etobicoke Creek Sections 13_15 15.03   Regional 749.37 140.30 145.42 145.69 0.001321 3.03 509.06 149.70 0.43

Etobicoke Creek Sections 13_15 15.025  2 Year 107.20 139.46 141.48 141.70 0.002508 2.26 77.14 74.44 0.51
Etobicoke Creek Sections 13_15 15.025  5 Year 150.09 139.46 141.78 142.05 0.002730 2.58 100.00 79.94 0.54
Etobicoke Creek Sections 13_15 15.025  10 Year 182.02 139.46 141.99 142.28 0.002779 2.75 116.81 83.23 0.56
Etobicoke Creek Sections 13_15 15.025  25 Year 224.20 139.46 142.22 142.55 0.002841 2.96 136.83 84.99 0.57
Etobicoke Creek Sections 13_15 15.025  50 Year 256.09 139.46 142.38 142.73 0.002908 3.11 150.37 85.98 0.58
Etobicoke Creek Sections 13_15 15.025  100 year 290.25 139.46 142.53 142.91 0.003004 3.27 163.46 86.90 0.60
Etobicoke Creek Sections 13_15 15.025  350 year 466.96 139.46 143.33 143.80 0.002945 3.78 234.45 91.69 0.61
Etobicoke Creek Sections 13_15 15.025  Regional 749.37 139.46 144.81 145.27 0.002031 3.90 377.36 100.88 0.54

Etobicoke Creek Sections 13_15 15.02   2 Year 106.73 138.60 140.60 140.90 0.003989 2.82 72.94 82.76 0.64
Etobicoke Creek Sections 13_15 15.02   5 Year 148.64 138.60 140.89 141.23 0.003936 3.08 98.05 85.36 0.65
Etobicoke Creek Sections 13_15 15.02   10 Year 180.92 138.60 141.06 141.43 0.004165 3.32 112.49 86.83 0.68
Etobicoke Creek Sections 13_15 15.02   25 Year 222.42 138.60 141.25 141.67 0.004445 3.61 129.07 88.47 0.71
Etobicoke Creek Sections 13_15 15.02   50 Year 253.74 138.60 141.40 141.84 0.004512 3.77 141.95 89.49 0.72
Etobicoke Creek Sections 13_15 15.02   100 year 287.20 138.60 141.57 142.02 0.004360 3.86 157.80 90.65 0.72
Etobicoke Creek Sections 13_15 15.02   350 year 463.22 138.60 142.71 143.09 0.002706 3.78 264.63 97.27 0.60
Etobicoke Creek Sections 13_15 15.02   Regional 748.22 138.60 144.48 144.81 0.001561 3.65 442.82 102.69 0.48

Etobicoke Creek Sections 13_15 15.01   2 Year 106.73 137.60 139.53 139.06 139.84 0.003584 2.60 62.45 74.12 0.60
Etobicoke Creek Sections 13_15 15.01   5 Year 148.64 137.60 139.86 139.43 140.21 0.003513 2.86 90.64 95.11 0.61
Etobicoke Creek Sections 13_15 15.01   10 Year 180.92 137.60 140.13 140.46 0.003122 2.91 117.62 106.19 0.58
Etobicoke Creek Sections 13_15 15.01   25 Year 222.42 137.60 140.48 140.77 0.002533 2.85 155.96 112.82 0.54
Etobicoke Creek Sections 13_15 15.01   50 Year 253.74 137.60 140.76 141.02 0.002102 2.77 188.33 116.15 0.50
Etobicoke Creek Sections 13_15 15.01   100 year 287.20 137.60 141.06 141.30 0.001745 2.68 223.92 119.10 0.46
Etobicoke Creek Sections 13_15 15.01   350 year 463.22 137.60 142.50 142.67 0.000928 2.47 399.54 125.22 0.36
Etobicoke Creek Sections 13_15 15.01   Regional 748.22 137.60 144.39 144.54 0.000612 2.49 643.69 133.63 0.31

Etobicoke Creek Sections 13_15 14.13   2 Year 106.73 136.20 138.37 138.74 0.004526 3.01 57.62 48.28 0.68
Etobicoke Creek Sections 13_15 14.13   5 Year 148.64 136.20 138.94 139.28 0.003230 3.00 88.66 61.17 0.60
Etobicoke Creek Sections 13_15 14.13   10 Year 180.92 136.20 139.38 139.68 0.002442 2.91 120.02 75.76 0.54
Etobicoke Creek Sections 13_15 14.13   25 Year 222.42 136.20 139.89 140.15 0.001855 2.81 160.13 83.03 0.48
Etobicoke Creek Sections 13_15 14.13   50 Year 253.74 136.20 140.25 140.49 0.001570 2.76 192.12 91.61 0.45
Etobicoke Creek Sections 13_15 14.13   100 year 287.20 136.20 140.63 140.85 0.001311 2.69 227.36 94.19 0.42
Etobicoke Creek Sections 13_15 14.13   350 year 463.22 136.20 142.20 142.39 0.000863 2.69 387.17 110.82 0.36
Etobicoke Creek Sections 13_15 14.13   Regional 748.22 136.20 144.15 144.34 0.000641 2.81 618.37 125.22 0.32

Etobicoke Creek Sections 13_15 14.12   2 Year 106.73 136.08 138.38 137.62 138.60 0.001679 1.93 52.33 29.94 0.42
Etobicoke Creek Sections 13_15 14.12   5 Year 148.64 136.08 138.94 137.93 139.18 0.001302 1.98 69.97 33.31 0.39
Etobicoke Creek Sections 13_15 14.12   10 Year 180.92 136.08 139.37 138.16 139.61 0.001038 1.96 84.69 35.01 0.35
Etobicoke Creek Sections 13_15 14.12   25 Year 222.42 136.08 139.85 138.42 140.11 0.000857 1.96 102.22 36.95 0.33
Etobicoke Creek Sections 13_15 14.12   50 Year 253.74 136.08 140.18 138.60 140.45 0.000773 1.97 114.60 38.17 0.32
Etobicoke Creek Sections 13_15 14.12   100 year 287.20 136.08 140.52 138.81 140.80 0.000699 1.98 127.74 39.34 0.30
Etobicoke Creek Sections 13_15 14.12   350 year 463.22 136.08 142.00 139.61 142.33 0.000525 2.09 190.36 45.68 0.28
Etobicoke Creek Sections 13_15 14.12   Regional 748.22 136.08 143.88 140.71 144.27 0.000411 2.23 283.87 55.24 0.26

Etobicoke Creek Sections 13_15 14.115  Bridge

Etobicoke Creek Sections 13_15 14.11   2 Year 106.73 135.87 137.86 137.59 138.41 0.005847 3.42 38.25 23.72 0.78
Etobicoke Creek Sections 13_15 14.11   5 Year 148.64 135.87 138.06 137.98 138.92 0.008016 4.28 43.15 24.22 0.93
Etobicoke Creek Sections 13_15 14.11   10 Year 180.92 135.87 138.24 138.24 139.31 0.009047 4.79 47.47 24.81 1.00
Etobicoke Creek Sections 13_15 14.11   25 Year 222.42 135.87 138.57 138.57 139.78 0.008648 5.12 56.00 26.62 1.00
Etobicoke Creek Sections 13_15 14.11   50 Year 253.74 135.87 138.82 138.82 140.10 0.008210 5.30 62.85 27.84 0.99
Etobicoke Creek Sections 13_15 14.11   100 year 287.20 135.87 139.06 139.06 140.43 0.007998 5.50 69.55 28.93 0.99
Etobicoke Creek Sections 13_15 14.11   350 year 463.22 135.87 140.28 140.28 141.91 0.006407 6.12 112.09 38.47 0.93
Etobicoke Creek Sections 13_15 14.11   Regional 748.22 135.87 141.56 141.56 143.71 0.006342 7.23 164.20 43.09 0.97

Etobicoke Creek Sections 13_15 14.10   2 Year 106.73 135.80 137.82 138.20 0.004194 2.92 48.90 32.24 0.66
Etobicoke Creek Sections 13_15 14.10   5 Year 148.64 135.80 138.04 138.61 0.005651 3.63 55.95 34.08 0.78
Etobicoke Creek Sections 13_15 14.10   10 Year 180.92 135.80 138.15 137.97 138.91 0.006947 4.16 60.08 35.36 0.87
Etobicoke Creek Sections 13_15 14.10   25 Year 222.42 135.80 138.27 138.27 139.29 0.008883 4.86 64.20 39.00 1.00
Etobicoke Creek Sections 13_15 14.10   50 Year 253.74 135.80 138.50 138.50 139.56 0.008312 4.99 73.90 44.42 0.98
Etobicoke Creek Sections 13_15 14.10   100 year 287.20 135.80 138.74 138.74 139.83 0.007671 5.09 85.38 49.30 0.95
Etobicoke Creek Sections 13_15 14.10   350 year 463.22 135.80 139.29 139.29 141.16 0.010750 6.76 117.48 72.38 1.16
Etobicoke Creek Sections 13_15 14.10   Regional 748.22 135.80 140.85 140.85 142.03 0.005083 5.96 271.27 107.70 0.85

Etobicoke Creek Sections 13_15 14.095  2 Year 106.73 135.57 137.63 137.76 0.002094 2.06 110.10 99.75 0.47
Etobicoke Creek Sections 13_15 14.095  5 Year 148.64 135.57 137.90 138.06 0.002216 2.31 137.86 101.53 0.49
Etobicoke Creek Sections 13_15 14.095  10 Year 180.92 135.57 138.10 138.27 0.002251 2.46 157.87 102.63 0.50
Etobicoke Creek Sections 13_15 14.095  25 Year 222.42 135.57 138.34 138.52 0.002255 2.62 182.48 103.87 0.51
Etobicoke Creek Sections 13_15 14.095  50 Year 253.74 135.57 138.51 138.71 0.002242 2.72 200.36 104.71 0.51
Etobicoke Creek Sections 13_15 14.095  100 year 287.20 135.57 138.68 138.89 0.002223 2.82 218.83 105.57 0.52
Etobicoke Creek Sections 13_15 14.095  350 year 463.22 135.57 139.53 139.78 0.002077 3.21 309.63 109.21 0.52
Etobicoke Creek Sections 13_15 14.095  Regional 748.22 135.57 140.70 141.01 0.001899 3.66 440.02 114.18 0.52

Etobicoke Creek Sections 13_15 14.09   2 Year 106.73 135.20 136.94 137.15 0.004384 2.58 84.91 91.40 0.64
Etobicoke Creek Sections 13_15 14.09   5 Year 148.64 135.20 137.27 137.48 0.003724 2.68 115.54 95.29 0.61
Etobicoke Creek Sections 13_15 14.09   10 Year 180.92 135.20 137.50 137.71 0.003371 2.74 137.86 97.29 0.59
Etobicoke Creek Sections 13_15 14.09   25 Year 222.42 135.20 137.78 137.99 0.003051 2.82 165.14 99.54 0.57
Etobicoke Creek Sections 13_15 14.09   50 Year 253.74 135.20 137.97 138.19 0.002868 2.88 184.82 100.76 0.56
Etobicoke Creek Sections 13_15 14.09   100 year 287.20 135.20 138.17 138.39 0.002716 2.94 204.87 101.60 0.55
Etobicoke Creek Sections 13_15 14.09   350 year 463.22 135.20 139.09 139.34 0.002268 3.23 299.97 105.21 0.53
Etobicoke Creek Sections 13_15 14.09   Regional 748.22 135.20 140.31 140.61 0.001989 3.64 431.02 109.99 0.52

Etobicoke Creek Sections 13_15 14.085  2 Year 106.73 134.02 136.10 136.31 0.002878 2.38 77.03 62.67 0.53
Etobicoke Creek Sections 13_15 14.085  5 Year 148.64 134.02 136.47 136.71 0.002820 2.63 100.22 64.38 0.54
Etobicoke Creek Sections 13_15 14.085  10 Year 180.92 134.02 136.71 136.98 0.002846 2.81 115.53 65.36 0.55
Etobicoke Creek Sections 13_15 14.085  25 Year 222.42 134.02 136.99 137.29 0.002842 3.01 134.26 66.45 0.56
Etobicoke Creek Sections 13_15 14.085  50 Year 253.74 134.02 137.19 137.51 0.002850 3.15 147.38 67.19 0.57
Etobicoke Creek Sections 13_15 14.085  100 year 287.20 134.02 137.38 137.72 0.002890 3.29 160.13 67.91 0.58
Etobicoke Creek Sections 13_15 14.085  350 year 463.22 134.02 138.24 138.71 0.003037 3.94 220.03 71.17 0.62
Etobicoke Creek Sections 13_15 14.085  Regional 748.22 134.02 139.34 140.00 0.003226 4.75 300.83 75.36 0.66

Etobicoke Creek Sections 13_15 14.08   2 Year 106.73 133.10 134.88 134.83 135.44 0.007766 3.49 43.19 46.84 0.84
Etobicoke Creek Sections 13_15 14.08   5 Year 148.64 133.10 135.19 135.19 135.85 0.007738 3.88 59.04 53.10 0.86
Etobicoke Creek Sections 13_15 14.08   10 Year 180.92 133.10 135.41 135.41 136.11 0.007542 4.09 70.98 55.85 0.86
Etobicoke Creek Sections 13_15 14.08   25 Year 222.42 133.10 135.63 135.63 136.42 0.007723 4.40 83.66 58.07 0.88
Etobicoke Creek Sections 13_15 14.08   50 Year 253.74 133.10 135.79 135.79 136.63 0.007819 4.61 92.81 59.62 0.90
Etobicoke Creek Sections 13_15 14.08   100 year 287.20 133.10 135.96 135.96 136.84 0.007708 4.77 103.27 61.35 0.90
Etobicoke Creek Sections 13_15 14.08   350 year 463.22 133.10 136.65 136.65 137.78 0.008033 5.63 146.96 65.16 0.95
Etobicoke Creek Sections 13_15 14.08   Regional 748.22 133.10 137.54 137.54 139.01 0.008316 6.65 206.91 69.52 1.01

Etobicoke Creek Sections 13_15 14.07   2 Year 106.73 131.40 133.85 134.11 0.003143 2.58 76.98 77.86 0.54
Etobicoke Creek Sections 13_15 14.07   5 Year 148.64 131.40 134.20 134.47 0.003034 2.78 105.33 81.99 0.54
Etobicoke Creek Sections 13_15 14.07   10 Year 180.92 131.40 134.41 134.70 0.003060 2.94 122.98 82.47 0.55
Etobicoke Creek Sections 13_15 14.07   25 Year 222.42 131.40 134.65 134.97 0.003136 3.14 142.81 83.02 0.56
Etobicoke Creek Sections 13_15 14.07   50 Year 253.74 131.40 134.82 135.15 0.003160 3.26 157.14 83.42 0.57



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Etobicoke Creek Sections 13_15 14.07   100 year 287.20 131.40 134.99 135.34 0.003185 3.39 171.56 83.81 0.58
Etobicoke Creek Sections 13_15 14.07   350 year 463.22 131.40 135.73 136.18 0.003459 4.01 233.65 85.31 0.62
Etobicoke Creek Sections 13_15 14.07   Regional 748.22 131.40 136.64 137.25 0.003879 4.83 311.78 87.15 0.68

Etobicoke Creek Sections 13_15 14.06   2 Year 106.73 130.50 132.58 132.37 133.01 0.005196 3.24 58.02 60.05 0.73
Etobicoke Creek Sections 13_15 14.06   5 Year 148.64 130.50 132.90 132.74 133.40 0.005295 3.62 79.35 72.42 0.76
Etobicoke Creek Sections 13_15 14.06   10 Year 180.92 130.50 133.12 132.93 133.65 0.005171 3.80 96.55 79.75 0.76
Etobicoke Creek Sections 13_15 14.06   25 Year 222.42 130.50 133.36 133.24 133.91 0.005130 4.02 115.68 83.13 0.77
Etobicoke Creek Sections 13_15 14.06   50 Year 253.74 130.50 133.50 134.09 0.005222 4.20 128.19 85.26 0.78
Etobicoke Creek Sections 13_15 14.06   100 year 287.20 130.50 133.65 133.51 134.27 0.005308 4.37 141.05 87.53 0.80
Etobicoke Creek Sections 13_15 14.06   350 year 463.22 130.50 134.33 135.07 0.005422 5.05 203.31 94.28 0.83
Etobicoke Creek Sections 13_15 14.06   Regional 748.22 130.50 135.19 136.09 0.005481 5.82 285.87 97.67 0.87

Etobicoke Creek Sections 13_15 14.05   2 Year 106.73 129.30 131.38 131.69 0.003587 2.70 67.85 71.56 0.61
Etobicoke Creek Sections 13_15 14.05   5 Year 148.64 129.30 131.72 132.07 0.003559 2.98 94.67 87.22 0.62
Etobicoke Creek Sections 13_15 14.05   10 Year 180.92 129.30 131.90 132.29 0.003769 3.22 111.51 95.72 0.65
Etobicoke Creek Sections 13_15 14.05   25 Year 222.42 129.30 132.11 132.54 0.003912 3.46 132.14 100.70 0.67
Etobicoke Creek Sections 13_15 14.05   50 Year 253.74 129.30 132.26 132.70 0.003921 3.59 147.16 101.42 0.67
Etobicoke Creek Sections 13_15 14.05   100 year 287.20 129.30 132.41 132.87 0.003937 3.72 162.20 102.13 0.68
Etobicoke Creek Sections 13_15 14.05   350 year 463.22 129.30 133.05 133.61 0.004144 4.33 228.59 105.21 0.72
Etobicoke Creek Sections 13_15 14.05   Regional 748.22 129.30 133.90 134.59 0.004240 5.03 319.96 109.32 0.75

Etobicoke Creek Sections 13_15 14.04   2 Year 106.73 127.70 129.67 129.58 130.13 0.006339 3.48 60.19 67.48 0.81
Etobicoke Creek Sections 13_15 14.04   5 Year 148.64 127.70 129.95 129.88 130.49 0.006626 3.91 81.37 81.79 0.84
Etobicoke Creek Sections 13_15 14.04   10 Year 180.92 127.70 130.15 130.15 130.70 0.006415 4.07 98.03 86.02 0.84
Etobicoke Creek Sections 13_15 14.04   25 Year 222.42 127.70 130.37 130.33 130.94 0.006253 4.26 117.30 88.80 0.84
Etobicoke Creek Sections 13_15 14.04   50 Year 253.74 127.70 130.52 130.44 131.10 0.006252 4.42 130.27 90.63 0.85
Etobicoke Creek Sections 13_15 14.04   100 year 287.20 127.70 130.66 130.58 131.27 0.006224 4.57 143.76 92.37 0.86
Etobicoke Creek Sections 13_15 14.04   350 year 463.22 127.70 131.35 131.15 132.03 0.005880 5.11 209.11 97.20 0.86
Etobicoke Creek Sections 13_15 14.04   Regional 748.22 127.70 132.19 133.01 0.005829 5.86 291.93 99.44 0.89

Etobicoke Creek Sections 13_15 14.035  2 Year 106.73 127.00 128.43 128.26 128.74 0.005286 2.59 55.96 70.40 0.70
Etobicoke Creek Sections 13_15 14.035  5 Year 148.64 127.00 128.66 128.50 129.05 0.005518 2.93 73.51 77.08 0.73
Etobicoke Creek Sections 13_15 14.035  10 Year 180.92 127.00 128.81 128.67 129.25 0.005845 3.19 84.94 81.75 0.76
Etobicoke Creek Sections 13_15 14.035  25 Year 222.42 127.00 128.97 128.85 129.49 0.006237 3.50 98.93 88.66 0.80
Etobicoke Creek Sections 13_15 14.035  50 Year 253.74 127.00 129.09 128.99 129.65 0.006356 3.68 109.82 91.27 0.82
Etobicoke Creek Sections 13_15 14.035  100 year 287.20 127.00 129.20 129.14 129.81 0.006567 3.87 119.95 92.73 0.84
Etobicoke Creek Sections 13_15 14.035  350 year 463.22 127.00 129.71 129.68 130.54 0.007234 4.67 169.60 103.10 0.91
Etobicoke Creek Sections 13_15 14.035  Regional 748.22 127.00 130.37 130.37 131.48 0.007731 5.59 241.07 113.31 0.98

Etobicoke Creek Sections 13_15 14.032  2 Year 106.73 126.35 127.96 127.81 128.27 0.004677 2.62 63.06 91.38 0.66
Etobicoke Creek Sections 13_15 14.032  5 Year 148.64 126.35 128.37 128.62 0.003179 2.52 107.78 113.47 0.57
Etobicoke Creek Sections 13_15 14.032  10 Year 180.92 126.35 128.40 128.75 0.004401 2.99 111.05 113.76 0.67
Etobicoke Creek Sections 13_15 14.032  25 Year 222.42 126.35 128.62 128.97 0.004093 3.09 136.27 115.41 0.66
Etobicoke Creek Sections 13_15 14.032  50 Year 253.74 126.35 128.79 129.14 0.003758 3.11 156.64 116.55 0.64
Etobicoke Creek Sections 13_15 14.032  100 year 287.20 126.35 128.87 129.27 0.004151 3.34 165.94 117.07 0.68
Etobicoke Creek Sections 13_15 14.032  350 year 463.22 126.35 129.40 129.91 0.004588 4.00 228.59 120.45 0.73
Etobicoke Creek Sections 13_15 14.032  Regional 748.22 126.35 130.04 130.75 0.005274 4.87 306.57 124.62 0.81

Etobicoke Creek Sections 13_15 14.03   2 Year 106.73 125.70 127.59 127.26 127.93 0.004435 2.74 54.04 86.21 0.65
Etobicoke Creek Sections 13_15 14.03   5 Year 148.64 125.70 127.96 127.61 128.35 0.004120 2.99 76.97 108.83 0.64
Etobicoke Creek Sections 13_15 14.03   10 Year 180.92 125.70 128.13 127.83 128.46 0.003607 2.94 122.91 128.96 0.61
Etobicoke Creek Sections 13_15 14.03   25 Year 222.42 125.70 128.40 128.00 128.70 0.003078 2.92 158.95 131.87 0.57
Etobicoke Creek Sections 13_15 14.03   50 Year 253.74 125.70 128.62 128.24 128.89 0.002708 2.89 187.21 134.18 0.55
Etobicoke Creek Sections 13_15 14.03   100 year 287.20 125.70 128.34 128.34 128.90 0.005820 3.95 150.53 131.18 0.79
Etobicoke Creek Sections 13_15 14.03   350 year 463.22 125.70 128.79 128.79 129.50 0.006717 4.73 210.83 136.19 0.87
Etobicoke Creek Sections 13_15 14.03   Regional 748.22 125.70 129.36 129.36 130.28 0.007690 5.67 289.42 142.44 0.96

Etobicoke Creek Sections 13_15 14.02   2 Year 106.73 125.00 127.31 126.59 127.53 0.002203 2.23 74.43 373.45 0.47
Etobicoke Creek Sections 13_15 14.02   5 Year 148.64 125.00 127.76 126.94 127.97 0.001833 2.30 122.27 537.00 0.45
Etobicoke Creek Sections 13_15 14.02   10 Year 180.92 125.00 127.70 127.26 128.05 0.003008 2.91 115.72 520.62 0.57
Etobicoke Creek Sections 13_15 14.02   25 Year 222.42 125.00 127.74 127.59 128.23 0.004223 3.48 120.42 531.30 0.68
Etobicoke Creek Sections 13_15 14.02   50 Year 253.74 125.00 127.74 127.74 128.38 0.005530 3.98 120.02 530.09 0.77
Etobicoke Creek Sections 13_15 14.02   100 year 287.20 125.00 128.06 127.88 128.15 0.001198 2.00 519.71 592.76 0.37
Etobicoke Creek Sections 13_15 14.02   350 year 463.22 125.00 128.37 128.00 128.46 0.001394 2.30 702.36 595.68 0.40
Etobicoke Creek Sections 13_15 14.02   Regional 748.22 125.00 128.72 128.22 128.84 0.001715 2.72 913.94 600.09 0.45

Etobicoke Creek Sections 13_15 14.01   2 Year 105.01 124.84 127.08 126.67 127.39 0.004552 2.47 42.69 431.75 0.64
Etobicoke Creek Sections 13_15 14.01   5 Year 146.14 124.84 127.39 126.97 127.80 0.004733 2.85 51.55 480.47 0.67
Etobicoke Creek Sections 13_15 14.01   10 Year 177.14 124.84 127.83 127.16 127.85 0.000415 0.97 534.04 547.33 0.21
Etobicoke Creek Sections 13_15 14.01   25 Year 217.95 124.84 127.93 127.40 127.95 0.000477 1.07 590.85 561.50 0.22
Etobicoke Creek Sections 13_15 14.01   50 Year 249.00 124.84 127.99 127.57 128.02 0.000534 1.16 625.65 566.67 0.24
Etobicoke Creek Sections 13_15 14.01   100 year 281.59 124.84 128.05 127.63 128.08 0.000616 1.26 658.59 572.26 0.25
Etobicoke Creek Sections 13_15 14.01   350 year 455.83 124.84 128.35 127.63 128.39 0.000826 1.57 825.60 574.44 0.30
Etobicoke Creek Sections 13_15 14.01   Regional 727.56 124.84 128.69 127.78 128.75 0.001110 1.97 1018.49 577.45 0.36

Etobicoke Creek Sections 13_15 13.105  Bridge

Etobicoke Creek Sections 13_15 13.10   2 Year 105.01 124.80 126.75 126.42 127.11 0.005714 2.67 39.36 47.04 0.72
Etobicoke Creek Sections 13_15 13.10   5 Year 146.14 124.80 126.92 126.75 127.48 0.007742 3.32 44.04 51.67 0.85
Etobicoke Creek Sections 13_15 13.10   10 Year 177.14 124.80 127.24 127.24 127.58 0.004389 2.78 125.37 334.68 0.66
Etobicoke Creek Sections 13_15 13.10   25 Year 217.95 124.80 127.38 127.38 127.72 0.004374 2.92 173.37 381.84 0.67
Etobicoke Creek Sections 13_15 13.10   50 Year 249.00 124.80 127.49 127.49 127.80 0.004028 2.90 217.26 409.14 0.64
Etobicoke Creek Sections 13_15 13.10   100 year 281.59 124.80 127.62 127.55 127.88 0.003435 2.80 272.73 431.75 0.60
Etobicoke Creek Sections 13_15 13.10   350 year 455.83 124.80 127.84 127.84 128.21 0.004935 3.56 368.22 471.90 0.73
Etobicoke Creek Sections 13_15 13.10   Regional 727.56 124.80 128.18 128.18 128.58 0.005300 4.04 545.87 541.66 0.78

Etobicoke Creek Sections 13_15 13.09   2 Year 105.01 124.70 126.55 126.55 126.89 0.005055 2.96 77.25 177.77 0.71
Etobicoke Creek Sections 13_15 13.09   5 Year 146.14 124.70 126.77 126.77 127.13 0.005110 3.22 109.81 206.74 0.72
Etobicoke Creek Sections 13_15 13.09   10 Year 177.14 124.70 126.86 126.86 127.28 0.005803 3.53 124.91 220.37 0.78
Etobicoke Creek Sections 13_15 13.09   25 Year 217.95 124.70 127.05 127.05 127.44 0.005366 3.60 157.23 431.07 0.76
Etobicoke Creek Sections 13_15 13.09   50 Year 249.00 124.70 127.13 127.13 127.55 0.005669 3.78 171.88 469.83 0.78
Etobicoke Creek Sections 13_15 13.09   100 year 281.59 124.70 127.22 127.22 127.65 0.005919 3.96 186.75 484.55 0.81
Etobicoke Creek Sections 13_15 13.09   350 year 455.83 124.70 127.49 127.49 127.79 0.005071 3.93 434.98 532.29 0.76
Etobicoke Creek Sections 13_15 13.09   Regional 727.56 124.70 127.76 127.76 128.10 0.006157 4.61 580.84 560.42 0.85

Etobicoke Creek Sections 13_15 13.085  2 Year 105.01 123.00 125.44 125.54 0.001382 1.76 144.73 155.37 0.38
Etobicoke Creek Sections 13_15 13.085  5 Year 146.14 123.00 125.90 125.98 0.001008 1.71 261.33 349.96 0.34
Etobicoke Creek Sections 13_15 13.085  10 Year 177.14 123.00 126.02 126.11 0.001115 1.85 305.14 374.88 0.36
Etobicoke Creek Sections 13_15 13.085  25 Year 217.95 123.00 126.18 126.26 0.001120 1.92 364.70 380.07 0.36
Etobicoke Creek Sections 13_15 13.085  50 Year 249.00 123.00 126.27 126.36 0.001162 2.00 400.49 382.42 0.37
Etobicoke Creek Sections 13_15 13.085  100 year 281.59 123.00 126.37 126.46 0.001191 2.07 437.04 384.82 0.38
Etobicoke Creek Sections 13_15 13.085  350 year 455.83 123.00 126.77 126.87 0.001395 2.43 592.35 396.47 0.41
Etobicoke Creek Sections 13_15 13.085  Regional 727.56 123.00 127.24 127.37 0.001604 2.83 782.70 404.21 0.45

Etobicoke Creek Sections 13_15 13.08   2 Year 104.80 122.20 124.57 124.32 125.14 0.006103 3.70 46.85 39.22 0.79
Etobicoke Creek Sections 13_15 13.08   5 Year 145.46 122.20 124.86 124.86 125.61 0.007144 4.34 59.52 46.83 0.87
Etobicoke Creek Sections 13_15 13.08   10 Year 176.55 122.20 125.39 125.39 125.82 0.003821 3.60 141.24 236.62 0.66
Etobicoke Creek Sections 13_15 13.08   25 Year 217.16 122.20 125.70 125.70 126.02 0.002995 3.40 223.41 290.79 0.59
Etobicoke Creek Sections 13_15 13.08   50 Year 247.92 122.20 125.77 125.77 126.10 0.003233 3.58 243.85 292.54 0.62
Etobicoke Creek Sections 13_15 13.08   100 year 280.98 122.20 125.83 125.83 126.19 0.003543 3.79 261.82 294.07 0.65
Etobicoke Creek Sections 13_15 13.08   350 year 454.48 122.20 126.12 126.12 126.56 0.004605 4.56 349.71 299.57 0.75
Etobicoke Creek Sections 13_15 13.08   Regional 726.44 122.20 126.77 127.08 0.003495 4.41 546.09 305.72 0.67



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Etobicoke Creek Sections 13_15 13.075  2 Year 104.80 121.29 123.93 124.12 0.002618 2.60 116.23 142.65 0.52
Etobicoke Creek Sections 13_15 13.075  5 Year 145.46 121.29 124.22 124.40 0.002427 2.69 160.05 153.95 0.51
Etobicoke Creek Sections 13_15 13.075  10 Year 176.55 121.29 124.42 124.58 0.002315 2.74 190.12 158.03 0.50
Etobicoke Creek Sections 13_15 13.075  25 Year 217.16 121.29 124.53 124.73 0.002756 3.07 208.56 160.47 0.55
Etobicoke Creek Sections 13_15 13.075  50 Year 247.92 121.29 124.66 124.87 0.002777 3.17 230.02 163.34 0.56
Etobicoke Creek Sections 13_15 13.075  100 year 280.98 121.29 124.80 125.01 0.002796 3.26 252.06 166.30 0.56
Etobicoke Creek Sections 13_15 13.075  350 year 454.48 121.29 125.22 125.51 0.003670 4.04 324.68 174.85 0.66
Etobicoke Creek Sections 13_15 13.075  Regional 726.44 121.29 126.05 126.34 0.003216 4.31 474.66 188.63 0.64

Etobicoke Creek Sections 13_15 13.07   2 Year 104.80 120.10 122.60 122.60 122.98 0.006007 3.59 74.41 104.02 0.73
Etobicoke Creek Sections 13_15 13.07   5 Year 145.46 120.10 122.80 122.80 123.25 0.006971 4.07 92.03 127.14 0.80
Etobicoke Creek Sections 13_15 13.07   10 Year 176.55 120.10 122.94 122.94 123.43 0.007628 4.41 104.11 151.75 0.84
Etobicoke Creek Sections 13_15 13.07   25 Year 217.16 120.10 123.24 123.24 123.60 0.005843 4.13 167.66 169.02 0.75
Etobicoke Creek Sections 13_15 13.07   50 Year 247.92 120.10 123.31 123.31 123.70 0.006283 4.35 180.62 171.63 0.78
Etobicoke Creek Sections 13_15 13.07   100 year 280.98 120.10 123.39 123.39 123.80 0.006771 4.59 193.38 175.90 0.81
Etobicoke Creek Sections 13_15 13.07   350 year 454.48 120.10 124.13 123.65 124.39 0.004296 4.19 337.88 204.97 0.67
Etobicoke Creek Sections 13_15 13.07   Regional 726.44 120.10 125.55 124.19 125.67 0.001644 3.18 634.53 213.20 0.44

Etobicoke Creek Sections 13_15 13.06   2 Year 104.80 118.60 121.27 120.04 121.45 0.001427 1.92 61.96 47.38 0.38
Etobicoke Creek Sections 13_15 13.06   5 Year 145.46 118.60 121.63 120.41 121.89 0.001728 2.31 75.71 65.57 0.43
Etobicoke Creek Sections 13_15 13.06   10 Year 176.55 118.60 121.89 120.66 122.20 0.001879 2.54 87.06 100.49 0.45
Etobicoke Creek Sections 13_15 13.06   25 Year 217.16 118.60 122.23 120.96 122.53 0.001752 2.62 149.77 152.77 0.44
Etobicoke Creek Sections 13_15 13.06   50 Year 247.92 118.60 122.45 121.18 122.74 0.001624 2.63 184.81 156.50 0.43
Etobicoke Creek Sections 13_15 13.06   100 year 280.98 118.60 122.66 121.41 122.94 0.001549 2.66 217.41 159.25 0.42
Etobicoke Creek Sections 13_15 13.06   350 year 454.48 118.60 123.59 122.64 123.83 0.001262 2.76 371.39 169.21 0.40
Etobicoke Creek Sections 13_15 13.06   Regional 726.44 118.60 125.23 123.26 125.40 0.000728 2.53 658.46 180.75 0.31

Etobicoke Creek Sections 13_15 13.05   2 Year 104.80 118.46 121.28 120.26 121.38 0.001067 1.43 80.60 51.72 0.33
Etobicoke Creek Sections 13_15 13.05   5 Year 145.46 118.46 121.66 120.48 121.79 0.001112 1.64 100.80 54.44 0.34
Etobicoke Creek Sections 13_15 13.05   10 Year 176.55 118.46 121.93 120.64 122.08 0.001113 1.77 115.93 56.23 0.35
Etobicoke Creek Sections 13_15 13.05   25 Year 217.16 118.46 122.25 120.77 122.42 0.001129 1.92 134.21 59.29 0.36
Etobicoke Creek Sections 13_15 13.05   50 Year 247.92 118.46 122.45 120.99 122.65 0.001158 2.04 146.70 61.37 0.37
Etobicoke Creek Sections 13_15 13.05   100 year 280.98 118.46 122.64 121.15 122.87 0.001210 2.16 158.46 63.28 0.38
Etobicoke Creek Sections 13_15 13.05   350 year 454.48 118.46 123.39 121.82 123.75 0.001527 2.78 208.17 68.52 0.44
Etobicoke Creek Sections 13_15 13.05   Regional 726.44 118.46 124.83 122.68 125.28 0.001316 3.16 313.03 85.45 0.43

Etobicoke Creek Sections 13_15 13.045  Bridge

Etobicoke Creek Sections 13_15 13.04   2 Year 104.80 118.40 120.57 119.66 120.71 0.001492 1.71 70.73 50.02 0.38
Etobicoke Creek Sections 13_15 13.04   5 Year 145.46 118.40 120.94 119.94 121.12 0.001564 1.95 91.01 59.76 0.40
Etobicoke Creek Sections 13_15 13.04   10 Year 176.55 118.40 121.20 120.12 121.41 0.001571 2.10 107.51 63.81 0.41
Etobicoke Creek Sections 13_15 13.04   25 Year 217.16 118.40 121.51 120.35 121.74 0.001569 2.26 127.33 66.01 0.42
Etobicoke Creek Sections 13_15 13.04   50 Year 247.92 118.40 121.70 120.53 121.96 0.001604 2.38 140.21 67.07 0.43
Etobicoke Creek Sections 13_15 13.04   100 year 280.98 118.40 121.87 120.70 122.16 0.001678 2.52 151.95 68.02 0.44
Etobicoke Creek Sections 13_15 13.04   350 year 454.48 118.40 122.54 121.46 123.00 0.002195 3.26 198.19 71.39 0.52
Etobicoke Creek Sections 13_15 13.04   Regional 726.44 118.40 123.05 122.29 123.90 0.003551 4.50 235.25 73.92 0.68

Etobicoke Creek Sections 13_15 13.035  2 Year 104.80 117.66 120.26 120.53 0.002275 2.42 62.16 52.45 0.48
Etobicoke Creek Sections 13_15 13.035  5 Year 145.46 117.66 120.49 120.88 0.003063 2.97 75.10 58.79 0.57
Etobicoke Creek Sections 13_15 13.035  10 Year 176.55 117.66 120.69 121.15 0.003357 3.26 87.56 64.20 0.60
Etobicoke Creek Sections 13_15 13.035  25 Year 217.16 117.66 120.92 120.51 121.46 0.003728 3.60 102.60 70.50 0.64
Etobicoke Creek Sections 13_15 13.035  50 Year 247.92 117.66 121.07 120.71 121.66 0.003906 3.81 115.87 95.89 0.66
Etobicoke Creek Sections 13_15 13.035  100 year 280.98 117.66 121.23 120.92 121.86 0.004028 3.98 131.24 100.18 0.68
Etobicoke Creek Sections 13_15 13.035  350 year 454.48 117.66 121.90 121.74 122.66 0.004447 4.69 204.28 120.30 0.73
Etobicoke Creek Sections 13_15 13.035  Regional 726.44 117.66 122.74 122.54 123.58 0.004402 5.28 319.63 145.89 0.75

Etobicoke Creek Sections 13_15 13.03   2 Year 104.80 116.40 118.62 118.62 119.39 0.008476 4.21 37.93 32.48 0.91
Etobicoke Creek Sections 13_15 13.03   5 Year 145.46 116.40 119.32 119.32 119.85 0.004621 3.75 85.93 104.41 0.70
Etobicoke Creek Sections 13_15 13.03   10 Year 176.55 116.40 119.50 119.50 120.05 0.004770 3.97 105.46 110.48 0.72
Etobicoke Creek Sections 13_15 13.03   25 Year 217.16 116.40 119.71 119.71 120.28 0.004945 4.22 128.68 117.40 0.74
Etobicoke Creek Sections 13_15 13.03   50 Year 247.92 116.40 119.84 119.84 120.44 0.005134 4.41 144.07 121.78 0.76
Etobicoke Creek Sections 13_15 13.03   100 year 280.98 116.40 119.97 119.97 120.59 0.005293 4.59 160.15 126.32 0.78
Etobicoke Creek Sections 13_15 13.03   350 year 454.48 116.40 120.48 120.48 121.22 0.006156 5.42 227.69 136.31 0.86
Etobicoke Creek Sections 13_15 13.03   Regional 726.44 116.40 121.00 121.00 121.98 0.007840 6.62 300.61 144.87 0.99

Etobicoke Creek Sections 13_15 13.021  2 Year 104.80 116.00 117.38 117.49 0.002664 1.83 109.77 115.94 0.50
Etobicoke Creek Sections 13_15 13.021  5 Year 145.46 116.00 117.72 117.83 0.002142 1.90 149.44 122.04 0.46
Etobicoke Creek Sections 13_15 13.021  10 Year 176.55 116.00 117.89 118.01 0.002176 2.03 170.21 125.12 0.47
Etobicoke Creek Sections 13_15 13.021  25 Year 217.16 116.00 118.12 118.26 0.002171 2.19 199.98 136.62 0.48
Etobicoke Creek Sections 13_15 13.021  50 Year 247.92 116.00 118.26 118.42 0.002246 2.34 221.01 148.51 0.50
Etobicoke Creek Sections 13_15 13.021  100 year 280.98 116.00 118.45 118.61 0.002177 2.42 249.67 163.33 0.49
Etobicoke Creek Sections 13_15 13.021  350 year 454.48 116.00 118.84 119.12 0.003229 3.25 319.24 194.65 0.62
Etobicoke Creek Sections 13_15 13.021  Regional 726.44 116.00 119.36 119.80 0.004235 4.17 434.24 249.09 0.73

Etobicoke Creek Sections 13_15 13.02   2 Year 104.80 115.00 116.78 116.50 117.00 0.003706 2.55 85.37 102.86 0.61
Etobicoke Creek Sections 13_15 13.02   5 Year 145.46 115.00 117.31 116.73 117.47 0.002254 2.37 142.56 210.75 0.50
Etobicoke Creek Sections 13_15 13.02   10 Year 176.55 115.00 117.58 116.89 117.70 0.001646 2.18 233.90 239.04 0.43
Etobicoke Creek Sections 13_15 13.02   25 Year 217.16 115.00 117.87 117.00 117.97 0.001281 2.07 308.69 275.34 0.39
Etobicoke Creek Sections 13_15 13.02   50 Year 247.92 115.00 118.05 117.00 118.13 0.001168 2.05 356.52 279.86 0.38
Etobicoke Creek Sections 13_15 13.02   100 year 280.98 115.00 118.27 117.33 118.35 0.000972 1.96 420.76 284.37 0.35
Etobicoke Creek Sections 13_15 13.02   350 year 454.48 115.00 118.59 117.82 118.71 0.001495 2.59 511.05 291.16 0.44
Etobicoke Creek Sections 13_15 13.02   Regional 726.44 115.00 119.09 118.21 119.25 0.001856 3.15 657.82 295.19 0.50

Etobicoke Creek Sections 13_15 13.01   2 Year 105.60 113.11 115.70 115.24 116.20 0.004418 3.32 44.56 31.48 0.66
Etobicoke Creek Sections 13_15 13.01   5 Year 146.71 113.11 116.06 115.74 116.79 0.005368 4.00 57.88 51.64 0.75
Etobicoke Creek Sections 13_15 13.01   10 Year 177.65 113.11 116.28 115.97 117.11 0.005766 4.35 70.18 61.71 0.78
Etobicoke Creek Sections 13_15 13.01   25 Year 218.88 113.11 116.70 116.70 117.49 0.004945 4.39 105.14 103.85 0.74
Etobicoke Creek Sections 13_15 13.01   50 Year 250.44 113.11 116.89 116.89 117.68 0.004886 4.51 126.44 119.43 0.74
Etobicoke Creek Sections 13_15 13.01   100 year 282.51 113.11 116.89 116.89 117.89 0.006218 5.09 126.44 119.43 0.84
Etobicoke Creek Sections 13_15 13.01   350 year 459.22 113.11 117.84 117.84 118.30 0.003214 4.25 382.21 345.42 0.63
Etobicoke Creek Sections 13_15 13.01   Regional 738.41 113.11 118.24 118.24 118.76 0.003985 5.00 523.64 362.91 0.71

Etobicoke Creek Section 3 3.14    2 Year 107.79 111.50 114.20 114.20 114.67 0.004277 3.41 66.65 93.14 0.66
Etobicoke Creek Section 3 3.14    5 Year 149.73 111.50 114.48 114.48 114.99 0.004572 3.76 94.08 102.07 0.70
Etobicoke Creek Section 3 3.14    10 Year 181.71 111.50 114.66 114.66 115.19 0.004750 3.99 112.72 107.72 0.72
Etobicoke Creek Section 3 3.14    25 Year 224.33 111.50 114.97 115.44 0.004114 3.95 147.89 117.64 0.68
Etobicoke Creek Section 3 3.14    50 Year 257.14 111.50 115.26 115.68 0.003544 3.87 187.28 147.88 0.64
Etobicoke Creek Section 3 3.14    100 year 290.78 111.50 115.56 115.89 0.002791 3.61 233.65 162.15 0.57
Etobicoke Creek Section 3 3.14    350 year 473.72 111.50 116.83 116.98 0.001214 2.86 521.73 291.36 0.40
Etobicoke Creek Section 3 3.14    Regional 767.16 111.50 117.69 117.80 0.000976 2.83 874.53 468.77 0.36

Etobicoke Creek Section 3 3.135   2 Year 107.79 110.41 113.20 113.44 0.001941 2.20 61.49 43.75 0.45
Etobicoke Creek Section 3 3.135   5 Year 149.73 110.41 113.72 113.99 0.001777 2.39 85.61 49.02 0.45
Etobicoke Creek Section 3 3.135   10 Year 181.71 110.41 114.06 114.35 0.001723 2.53 102.67 52.77 0.45
Etobicoke Creek Section 3 3.135   25 Year 224.33 110.41 114.45 114.77 0.001703 2.71 124.49 59.03 0.45
Etobicoke Creek Section 3 3.135   50 Year 257.14 110.41 114.73 115.07 0.001678 2.83 141.60 63.46 0.45
Etobicoke Creek Section 3 3.135   100 year 290.78 110.41 115.00 115.36 0.001659 2.94 159.24 68.67 0.46
Etobicoke Creek Section 3 3.135   350 year 473.72 110.41 116.46 116.71 0.000961 2.73 355.17 175.13 0.37
Etobicoke Creek Section 3 3.135   Regional 767.16 110.41 117.23 117.53 0.001155 3.26 541.94 364.25 0.41

Etobicoke Creek Section 3 3.132   2 Year 107.79 110.20 112.93 113.23 0.002467 2.49 50.50 35.02 0.51
Etobicoke Creek Section 3 3.132   5 Year 149.73 110.20 113.46 113.80 0.002262 2.72 70.25 39.32 0.50



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Etobicoke Creek Section 3 3.132   10 Year 181.71 110.20 113.79 114.16 0.002210 2.88 83.67 41.45 0.50
Etobicoke Creek Section 3 3.132   25 Year 224.33 110.20 114.16 114.59 0.002236 3.11 99.65 44.93 0.52
Etobicoke Creek Section 3 3.132   50 Year 257.14 110.20 114.42 114.89 0.002265 3.28 111.80 48.62 0.53
Etobicoke Creek Section 3 3.132   100 year 290.78 110.20 114.68 115.18 0.002270 3.42 124.75 52.25 0.53
Etobicoke Creek Section 3 3.132   350 year 473.72 110.20 116.16 116.58 0.001530 3.43 284.62 147.77 0.46
Etobicoke Creek Section 3 3.132   Regional 767.16 110.20 116.61 116.16 117.34 0.002622 4.72 355.77 172.17 0.61

Etobicoke Creek Section 3 3.13    2 Year 107.69 110.10 112.98 111.92 113.13 0.001154 1.81 67.10 35.07 0.36
Etobicoke Creek Section 3 3.13    5 Year 149.69 110.10 113.53 112.30 113.70 0.001049 1.96 86.71 36.71 0.35
Etobicoke Creek Section 3 3.13    10 Year 181.58 110.10 113.87 112.49 114.06 0.001025 2.08 99.46 37.87 0.36
Etobicoke Creek Section 3 3.13    25 Year 224.25 110.10 114.26 112.73 114.48 0.001035 2.24 114.57 41.75 0.36
Etobicoke Creek Section 3 3.13    50 Year 257.02 110.10 114.53 112.90 114.77 0.001039 2.35 126.09 44.83 0.37
Etobicoke Creek Section 3 3.13    100 year 290.60 110.10 114.80 113.07 115.05 0.001033 2.44 138.13 47.74 0.37
Etobicoke Creek Section 3 3.13    350 year 473.41 110.10 116.24 113.88 116.50 0.000820 2.63 230.85 152.08 0.35
Etobicoke Creek Section 3 3.13    Regional 749.79 110.10 116.79 114.90 117.18 0.001254 3.46 349.94 345.64 0.44

Etobicoke Creek Section 3 3.125   Bridge

Etobicoke Creek Section 3 3.12    2 Year 107.69 110.00 112.76 111.83 113.02 0.002155 2.34 57.26 34.42 0.46
Etobicoke Creek Section 3 3.12    5 Year 149.69 110.00 113.25 112.27 113.57 0.002180 2.64 74.98 37.94 0.48
Etobicoke Creek Section 3 3.12    10 Year 181.58 110.00 113.54 112.54 113.91 0.002262 2.86 86.41 39.41 0.50
Etobicoke Creek Section 3 3.12    25 Year 224.25 110.00 113.85 112.85 114.30 0.002475 3.17 99.03 42.22 0.53
Etobicoke Creek Section 3 3.12    50 Year 257.02 110.00 114.06 113.09 114.57 0.002627 3.39 108.12 76.42 0.55
Etobicoke Creek Section 3 3.12    100 year 290.60 110.00 114.27 113.30 114.83 0.002746 3.59 117.24 80.63 0.56
Etobicoke Creek Section 3 3.12    350 year 473.41 110.00 115.11 114.29 115.99 0.003530 4.61 156.92 124.78 0.66
Etobicoke Creek Section 3 3.12    Regional 749.79 110.00 116.53 115.48 116.87 0.001480 3.53 550.43 314.05 0.45

Etobicoke Creek Section 3 3.11    2 Year 107.69 109.80 112.77 112.89 0.000847 1.60 95.57 80.34 0.30
Etobicoke Creek Section 3 3.11    5 Year 149.69 109.80 113.29 113.42 0.000799 1.74 143.88 101.38 0.30
Etobicoke Creek Section 3 3.11    10 Year 181.58 109.80 113.61 113.74 0.000777 1.82 176.91 107.19 0.30
Etobicoke Creek Section 3 3.11    25 Year 224.25 109.80 113.95 114.09 0.000786 1.94 214.39 113.13 0.31
Etobicoke Creek Section 3 3.11    50 Year 257.02 109.80 114.18 114.33 0.000795 2.02 241.29 117.11 0.31
Etobicoke Creek Section 3 3.11    100 year 290.60 109.80 114.41 114.57 0.000797 2.10 268.50 120.68 0.31
Etobicoke Creek Section 3 3.11    350 year 473.41 109.80 115.39 115.58 0.000827 2.43 416.49 221.45 0.33
Etobicoke Creek Section 3 3.11    Regional 749.79 109.80 116.58 116.74 0.000649 2.45 714.86 270.86 0.30

Etobicoke Creek Section 3 3.10    2 Year 107.69 109.50 112.12 112.55 0.004148 3.03 46.27 36.53 0.60
Etobicoke Creek Section 3 3.10    5 Year 149.69 109.50 112.59 112.01 113.09 0.004064 3.35 67.55 53.86 0.61
Etobicoke Creek Section 3 3.10    10 Year 181.58 109.50 112.91 112.40 113.42 0.003887 3.50 86.30 65.46 0.60
Etobicoke Creek Section 3 3.10    25 Year 224.25 109.50 113.28 112.78 113.78 0.003584 3.59 111.87 71.60 0.59
Etobicoke Creek Section 3 3.10    50 Year 257.02 109.50 113.53 113.10 114.03 0.003407 3.66 130.24 74.13 0.58
Etobicoke Creek Section 3 3.10    100 year 290.60 109.50 113.78 113.26 114.27 0.003222 3.70 149.19 76.65 0.57
Etobicoke Creek Section 3 3.10    350 year 473.41 109.50 114.94 114.08 115.32 0.002295 3.67 278.84 142.63 0.50
Etobicoke Creek Section 3 3.10    Regional 749.79 109.50 116.33 116.57 0.001362 3.29 514.00 242.32 0.40

Etobicoke Creek Section 3 3.095   2 Year 107.69 108.97 110.76 110.65 111.39 0.007812 3.57 33.63 26.28 0.86
Etobicoke Creek Section 3 3.095   5 Year 149.69 108.97 111.09 111.04 111.91 0.008197 4.10 42.90 30.22 0.91
Etobicoke Creek Section 3 3.095   10 Year 181.58 108.97 111.31 111.31 112.26 0.008310 4.43 49.99 32.72 0.93
Etobicoke Creek Section 3 3.095   25 Year 224.25 108.97 111.62 111.62 112.68 0.008017 4.73 60.51 35.91 0.94
Etobicoke Creek Section 3 3.095   50 Year 257.02 108.97 111.86 111.86 112.97 0.007613 4.89 69.42 38.63 0.93
Etobicoke Creek Section 3 3.095   100 year 290.60 108.97 112.08 112.08 113.26 0.007390 5.06 78.11 41.17 0.92
Etobicoke Creek Section 3 3.095   350 year 473.41 108.97 113.16 113.16 114.52 0.006102 5.63 129.96 53.39 0.88
Etobicoke Creek Section 3 3.095   Regional 749.79 108.97 114.20 114.20 115.92 0.006166 6.57 187.55 57.38 0.92

Etobicoke Creek Section 3 3.09    2 Year 110.49 108.20 110.08 110.52 0.005024 2.97 42.79 33.07 0.71
Etobicoke Creek Section 3 3.09    5 Year 153.52 108.20 110.45 110.10 110.99 0.005047 3.37 56.24 40.68 0.73
Etobicoke Creek Section 3 3.09    10 Year 186.27 108.20 110.77 111.34 0.004483 3.48 70.33 47.36 0.70
Etobicoke Creek Section 3 3.09    25 Year 230.02 108.20 111.17 111.75 0.003861 3.56 90.89 53.79 0.67
Etobicoke Creek Section 3 3.09    50 Year 263.24 108.20 111.45 112.03 0.003532 3.62 106.12 56.32 0.65
Etobicoke Creek Section 3 3.09    100 year 298.03 108.20 111.65 112.28 0.003535 3.78 117.81 58.00 0.66
Etobicoke Creek Section 3 3.09    350 year 486.34 108.20 112.61 113.40 0.003481 4.43 176.43 64.02 0.68
Etobicoke Creek Section 3 3.09    Regional 767.48 108.20 113.47 114.63 0.004211 5.49 233.39 68.24 0.77

Etobicoke Creek Section 3 3.08    2 Year 110.49 106.50 108.82 109.21 0.003822 2.87 50.00 38.16 0.63
Etobicoke Creek Section 3 3.08    5 Year 153.52 106.50 109.24 109.70 0.003678 3.18 67.06 42.04 0.64
Etobicoke Creek Section 3 3.08    10 Year 186.27 106.50 109.29 109.04 109.93 0.005008 3.76 69.23 42.32 0.75
Etobicoke Creek Section 3 3.08    25 Year 230.02 106.50 109.41 109.31 110.27 0.006467 4.40 74.05 42.94 0.86
Etobicoke Creek Section 3 3.08    50 Year 263.24 106.50 109.50 109.50 110.53 0.007403 4.82 78.17 43.45 0.93
Etobicoke Creek Section 3 3.08    100 year 298.03 106.50 109.71 109.71 110.79 0.007204 4.98 87.23 44.57 0.92
Etobicoke Creek Section 3 3.08    350 year 486.34 106.50 110.73 110.73 112.03 0.006189 5.63 144.46 74.17 0.90
Etobicoke Creek Section 3 3.08    Regional 767.48 106.50 111.88 111.88 113.26 0.005257 6.14 255.50 120.70 0.86

Etobicoke Creek Section 3 3.075   2 Year 110.49 105.45 107.79 107.54 108.33 0.005344 3.36 43.46 41.14 0.74
Etobicoke Creek Section 3 3.075   5 Year 153.52 105.45 108.14 107.96 108.81 0.005613 3.82 68.02 111.46 0.77
Etobicoke Creek Section 3 3.075   10 Year 186.27 105.45 108.45 108.45 108.99 0.004433 3.66 102.30 115.26 0.70
Etobicoke Creek Section 3 3.075   25 Year 230.02 105.45 108.80 108.64 109.25 0.003497 3.53 143.82 120.62 0.64
Etobicoke Creek Section 3 3.075   50 Year 263.24 105.45 109.06 109.45 0.002956 3.42 175.94 124.74 0.59
Etobicoke Creek Section 3 3.075   100 year 298.03 105.45 109.31 109.66 0.002555 3.34 207.84 126.63 0.56
Etobicoke Creek Section 3 3.075   350 year 486.34 105.45 110.46 110.72 0.001658 3.22 355.97 132.15 0.47
Etobicoke Creek Section 3 3.075   Regional 767.48 105.45 111.87 112.11 0.001215 3.28 545.61 136.98 0.42

Etobicoke Creek Section 3 3.07    2 Year 110.49 104.50 106.84 106.69 107.34 0.005770 3.39 49.58 41.35 0.72
Etobicoke Creek Section 3 3.07    5 Year 153.52 104.50 107.24 107.04 107.80 0.005583 3.71 66.35 43.38 0.73
Etobicoke Creek Section 3 3.07    10 Year 186.27 104.50 107.51 107.26 108.11 0.005427 3.91 78.26 44.45 0.73
Etobicoke Creek Section 3 3.07    25 Year 230.02 104.50 107.84 107.52 108.48 0.005254 4.13 93.25 45.61 0.73
Etobicoke Creek Section 3 3.07    50 Year 263.24 104.50 108.07 107.69 108.75 0.005171 4.29 103.87 46.49 0.73
Etobicoke Creek Section 3 3.07    100 year 298.03 104.50 108.28 107.87 109.01 0.005203 4.48 113.67 47.41 0.74
Etobicoke Creek Section 3 3.07    350 year 486.34 104.50 109.03 108.71 110.13 0.006476 5.65 150.51 50.69 0.86
Etobicoke Creek Section 3 3.07    Regional 767.48 104.50 110.34 111.61 0.005687 6.29 220.25 56.02 0.84

Etobicoke Creek Section 3 3.065   2 Year 110.49 103.18 104.91 104.91 105.75 0.011899 4.06 27.40 17.53 1.00
Etobicoke Creek Section 3 3.065   5 Year 153.52 103.18 105.38 105.38 106.34 0.009891 4.37 37.64 25.69 0.95
Etobicoke Creek Section 3 3.065   10 Year 186.27 103.18 105.69 105.69 106.73 0.009007 4.56 46.43 30.41 0.92
Etobicoke Creek Section 3 3.065   25 Year 230.02 103.18 106.07 106.07 107.18 0.008234 4.78 58.80 36.61 0.90
Etobicoke Creek Section 3 3.065   50 Year 263.24 103.18 106.32 106.32 107.48 0.007803 4.93 68.81 41.67 0.89
Etobicoke Creek Section 3 3.065   100 year 298.03 103.18 106.59 106.59 107.77 0.007299 5.04 80.54 47.08 0.88
Etobicoke Creek Section 3 3.065   350 year 486.34 103.18 107.81 107.64 108.98 0.005362 5.31 150.03 63.63 0.79
Etobicoke Creek Section 3 3.065   Regional 767.48 103.18 110.02 110.77 0.002403 4.62 301.95 72.41 0.56

Etobicoke Creek Section 3 3.06    2 Year 110.49 102.10 104.66 104.88 0.001904 2.14 64.48 46.96 0.43
Etobicoke Creek Section 3 3.06    5 Year 153.52 102.10 105.19 105.44 0.001744 2.32 92.84 57.60 0.42
Etobicoke Creek Section 3 3.06    10 Year 186.27 102.10 105.56 105.81 0.001623 2.41 114.50 61.30 0.41
Etobicoke Creek Section 3 3.06    25 Year 230.02 102.10 105.96 106.24 0.001571 2.56 139.93 65.38 0.42
Etobicoke Creek Section 3 3.06    50 Year 263.24 102.10 106.26 106.54 0.001500 2.62 159.58 66.59 0.41
Etobicoke Creek Section 3 3.06    100 year 298.03 102.10 106.59 106.87 0.001383 2.65 182.07 67.62 0.40
Etobicoke Creek Section 3 3.06    350 year 486.34 102.10 108.08 108.39 0.001117 2.89 286.50 72.23 0.38
Etobicoke Creek Section 3 3.06    Regional 767.48 102.10 110.11 110.43 0.000867 3.09 439.10 79.71 0.35

Etobicoke Creek Section 3 3.055   2 Year 110.49 101.99 104.54 104.79 0.002065 2.25 54.58 29.63 0.46
Etobicoke Creek Section 3 3.055   5 Year 153.52 101.99 105.03 105.35 0.002091 2.56 69.80 32.48 0.48
Etobicoke Creek Section 3 3.055   10 Year 186.27 101.99 105.35 105.72 0.002121 2.76 80.59 34.31 0.49
Etobicoke Creek Section 3 3.055   25 Year 230.02 101.99 105.69 106.13 0.002269 3.05 92.52 36.22 0.51
Etobicoke Creek Section 3 3.055   50 Year 263.24 101.99 105.94 106.43 0.002335 3.23 101.70 37.64 0.53



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Etobicoke Creek Section 3 3.055   100 year 298.03 101.99 106.24 106.77 0.002278 3.36 113.25 39.31 0.53
Etobicoke Creek Section 3 3.055   350 year 486.34 101.99 107.58 108.28 0.002153 3.94 171.08 46.15 0.54
Etobicoke Creek Section 3 3.055   Regional 767.48 101.99 109.55 110.33 0.001699 4.29 270.53 55.28 0.50

Etobicoke Creek Section 3 3.05    2 Year 110.49 101.86 104.22 103.61 104.60 0.003577 2.81 45.67 28.05 0.59
Etobicoke Creek Section 3 3.05    5 Year 153.52 101.86 104.67 104.05 105.15 0.003572 3.17 58.84 29.57 0.61
Etobicoke Creek Section 3 3.05    10 Year 186.27 101.86 104.96 104.32 105.52 0.003643 3.42 67.54 30.30 0.63
Etobicoke Creek Section 3 3.05    25 Year 230.02 101.86 105.17 104.64 105.89 0.004387 3.92 73.75 30.82 0.70
Etobicoke Creek Section 3 3.05    50 Year 263.24 101.86 105.27 104.86 106.14 0.005153 4.34 76.79 31.07 0.76
Etobicoke Creek Section 3 3.05    100 year 298.03 101.86 105.61 105.08 106.49 0.004608 4.38 87.72 31.95 0.73
Etobicoke Creek Section 3 3.05    350 year 486.34 101.86 106.36 106.11 107.86 0.006272 5.78 112.34 34.05 0.88
Etobicoke Creek Section 3 3.05    Regional 767.48 101.86 108.78 107.40 110.06 0.003193 5.51 204.04 41.95 0.67

Etobicoke Creek Section 3 3.045   Bridge

Etobicoke Creek Section 3 3.04    2 Year 110.49 101.80 104.08 103.45 104.42 0.003216 2.59 45.79 31.07 0.57
Etobicoke Creek Section 3 3.04    5 Year 153.52 101.80 104.54 103.82 104.95 0.003049 2.89 60.41 32.05 0.58
Etobicoke Creek Section 3 3.04    10 Year 186.27 101.80 104.84 104.11 105.31 0.003032 3.10 70.05 32.88 0.59
Etobicoke Creek Section 3 3.04    25 Year 230.02 101.80 105.05 104.42 105.65 0.003608 3.54 76.89 33.69 0.65
Etobicoke Creek Section 3 3.04    50 Year 263.24 101.80 105.15 104.62 105.88 0.004203 3.90 80.31 33.92 0.70
Etobicoke Creek Section 3 3.04    100 year 298.03 101.80 105.18 104.83 106.10 0.005200 4.37 81.37 33.99 0.78
Etobicoke Creek Section 3 3.04    350 year 486.34 101.80 105.80 105.80 107.41 0.007308 5.83 102.89 35.35 0.95
Etobicoke Creek Section 3 3.04    Regional 767.48 101.80 106.99 106.99 109.10 0.006849 6.77 146.72 38.07 0.97

Etobicoke Creek Section 3 3.03    2 Year 110.49 101.40 103.55 103.33 104.11 0.006565 3.35 36.54 31.06 0.79
Etobicoke Creek Section 3 3.03    5 Year 153.52 101.40 103.83 103.75 104.60 0.007580 3.96 46.16 38.11 0.87
Etobicoke Creek Section 3 3.03    10 Year 186.27 101.40 104.03 104.03 104.93 0.007918 4.31 54.57 44.20 0.91
Etobicoke Creek Section 3 3.03    25 Year 230.02 101.40 104.42 104.42 105.31 0.006666 4.38 74.40 58.05 0.85
Etobicoke Creek Section 3 3.03    50 Year 263.24 101.40 104.63 104.63 105.56 0.006369 4.51 87.60 63.81 0.84
Etobicoke Creek Section 3 3.03    100 year 298.03 101.40 104.82 104.82 105.79 0.006264 4.67 100.19 68.27 0.85
Etobicoke Creek Section 3 3.03    350 year 486.34 101.40 105.66 105.66 106.75 0.005819 5.27 162.74 77.44 0.85
Etobicoke Creek Section 3 3.03    Regional 767.48 101.40 106.48 106.48 107.87 0.006265 6.21 227.60 80.51 0.91

Etobicoke Creek Section 3 3.025   2 Year 110.49 100.70 102.93 102.39 103.12 0.002404 2.03 73.17 56.86 0.48
Etobicoke Creek Section 3 3.025   5 Year 153.52 100.70 103.25 102.64 103.48 0.002527 2.32 91.47 58.83 0.51
Etobicoke Creek Section 3 3.025   10 Year 186.27 100.70 103.42 102.80 103.70 0.002778 2.56 101.75 60.14 0.54
Etobicoke Creek Section 3 3.025   25 Year 230.02 100.70 103.51 103.90 0.003643 3.02 107.49 60.91 0.63
Etobicoke Creek Section 3 3.025   50 Year 263.24 100.70 103.75 103.15 104.15 0.003383 3.09 121.80 62.77 0.61
Etobicoke Creek Section 3 3.025   100 year 298.03 100.70 103.83 104.31 0.003856 3.37 127.09 63.40 0.66
Etobicoke Creek Section 3 3.025   350 year 486.34 100.70 104.55 105.25 0.004247 4.15 174.34 67.17 0.72
Etobicoke Creek Section 3 3.025   Regional 767.48 100.70 105.52 106.48 0.004327 4.95 242.39 75.69 0.76

Etobicoke Creek Section 3 3.02    2 Year 110.49 100.00 101.50 101.50 102.03 0.008874 3.39 44.62 55.94 0.89
Etobicoke Creek Section 3 3.02    5 Year 153.52 100.00 101.81 101.81 102.40 0.008154 3.68 63.96 70.41 0.88
Etobicoke Creek Section 3 3.02    10 Year 186.27 100.00 102.04 102.04 102.63 0.007186 3.75 81.84 79.96 0.84
Etobicoke Creek Section 3 3.02    25 Year 230.02 100.00 102.48 102.93 0.004724 3.46 117.38 84.62 0.70
Etobicoke Creek Section 3 3.02    50 Year 263.24 100.00 102.49 102.37 103.07 0.006043 3.93 118.52 84.76 0.80
Etobicoke Creek Section 3 3.02    100 year 298.03 100.00 102.75 103.28 0.005028 3.83 141.06 87.58 0.74
Etobicoke Creek Section 3 3.02    350 year 486.34 100.00 103.74 104.27 0.003663 4.02 233.82 99.93 0.66
Etobicoke Creek Section 3 3.02    Regional 767.48 100.00 104.92 105.48 0.002952 4.33 360.41 115.07 0.62

Etobicoke Creek Section 3 3.01    2 Year 110.48 98.50 101.10 101.20 0.000763 1.46 96.03 54.69 0.29
Etobicoke Creek Section 3 3.01    5 Year 153.20 98.50 101.57 101.69 0.000779 1.65 122.35 56.94 0.30
Etobicoke Creek Section 3 3.01    10 Year 185.83 98.50 101.93 102.06 0.000755 1.75 143.10 58.66 0.31
Etobicoke Creek Section 3 3.01    25 Year 229.42 98.50 102.46 102.61 0.000666 1.82 174.99 60.57 0.29
Etobicoke Creek Section 3 3.01    50 Year 262.94 98.50 102.46 102.65 0.000873 2.08 175.14 60.58 0.34
Etobicoke Creek Section 3 3.01    100 year 297.62 98.50 102.68 102.89 0.000917 2.21 188.26 61.31 0.35
Etobicoke Creek Section 3 3.01    350 year 486.87 98.50 103.54 103.89 0.001223 2.90 242.15 64.24 0.42
Etobicoke Creek Section 3 3.01    Regional 766.77 98.50 104.59 105.14 0.001508 3.66 311.44 67.87 0.48

Etobicoke Creek Sections 26_28 28.09   2 Year 15.18 250.65 251.35 251.35 251.69 0.014446 2.58 5.97 9.00 0.99
Etobicoke Creek Sections 26_28 28.09   5 Year 26.78 250.65 251.74 251.67 252.17 0.010048 2.89 9.61 9.59 0.89
Etobicoke Creek Sections 26_28 28.09   10 Year 35.46 250.65 251.91 251.87 252.46 0.010826 3.31 11.24 9.93 0.94
Etobicoke Creek Sections 26_28 28.09   25 Year 48.79 250.65 252.17 252.17 252.88 0.011028 3.77 13.75 10.45 0.98
Etobicoke Creek Sections 26_28 28.09   50 Year 59.75 250.65 252.37 252.37 253.19 0.010654 4.04 15.83 10.92 0.98
Etobicoke Creek Sections 26_28 28.09   100 year 71.43 250.65 252.58 252.58 253.50 0.010293 4.29 17.93 11.37 0.99
Etobicoke Creek Sections 26_28 28.09   350 year 115.37 250.65 253.28 253.28 254.54 0.009426 5.04 24.89 12.90 0.99
Etobicoke Creek Sections 26_28 28.09   Regional 339.27 250.65 255.93 255.93 258.51 0.007699 7.26 51.44 96.14 1.01

Etobicoke Creek Sections 26_28 28.08   2 Year 15.18 250.00 251.43 251.49 0.001490 1.16 16.25 27.18 0.35
Etobicoke Creek Sections 26_28 28.08   5 Year 26.78 250.00 251.87 251.95 0.001214 1.31 33.74 51.67 0.34
Etobicoke Creek Sections 26_28 28.08   10 Year 35.46 250.00 252.10 252.18 0.001136 1.39 47.03 61.70 0.33
Etobicoke Creek Sections 26_28 28.08   25 Year 48.79 250.00 252.39 252.48 0.001083 1.50 66.68 75.67 0.33
Etobicoke Creek Sections 26_28 28.08   50 Year 59.75 250.00 252.59 252.68 0.001065 1.59 83.27 89.92 0.34
Etobicoke Creek Sections 26_28 28.08   100 year 71.43 250.00 252.68 252.79 0.001237 1.75 91.62 92.09 0.36
Etobicoke Creek Sections 26_28 28.08   350 year 115.37 250.00 253.12 253.24 0.001346 2.05 134.18 102.84 0.39
Etobicoke Creek Sections 26_28 28.08   Regional 339.27 250.00 254.45 254.65 0.001656 2.95 291.10 129.33 0.46

Etobicoke Creek Sections 26_28 28.0790 2 Year 15.18 249.76 251.31 251.35 0.000901 0.99 17.99 19.55 0.28
Etobicoke Creek Sections 26_28 28.0790 5 Year 26.78 249.76 251.77 251.83 0.000833 1.17 39.67 72.73 0.28
Etobicoke Creek Sections 26_28 28.0790 10 Year 35.46 249.76 252.01 252.07 0.000755 1.22 59.21 86.36 0.28
Etobicoke Creek Sections 26_28 28.0790 25 Year 48.79 249.76 252.31 252.37 0.000674 1.27 87.24 98.19 0.27
Etobicoke Creek Sections 26_28 28.0790 50 Year 59.75 249.76 252.52 252.58 0.000639 1.31 108.16 105.26 0.26
Etobicoke Creek Sections 26_28 28.0790 100 year 71.43 249.76 252.60 252.67 0.000773 1.47 116.41 106.98 0.29
Etobicoke Creek Sections 26_28 28.0790 350 year 115.37 249.76 253.03 253.11 0.000884 1.74 164.30 115.99 0.32
Etobicoke Creek Sections 26_28 28.0790 Regional 339.27 249.76 254.33 254.48 0.001240 2.62 329.14 136.59 0.40

Etobicoke Creek Sections 26_28 28.075  2 Year 15.18 248.49 249.47 249.47 249.90 0.015685 2.92 5.20 6.07 1.01
Etobicoke Creek Sections 26_28 28.075  5 Year 26.78 248.49 249.89 249.89 250.48 0.014748 3.40 7.88 6.69 1.00
Etobicoke Creek Sections 26_28 28.075  10 Year 35.46 248.49 250.15 250.15 250.83 0.013846 3.67 9.76 8.61 0.99
Etobicoke Creek Sections 26_28 28.075  25 Year 48.79 248.49 250.54 250.54 251.29 0.011125 3.88 14.13 14.00 0.93
Etobicoke Creek Sections 26_28 28.075  50 Year 59.75 248.49 250.86 250.86 251.59 0.008928 3.88 19.93 21.95 0.85
Etobicoke Creek Sections 26_28 28.075  100 year 71.43 248.49 251.35 251.35 251.76 0.004487 3.16 48.67 80.43 0.63
Etobicoke Creek Sections 26_28 28.075  350 year 115.37 248.49 251.74 251.74 252.14 0.004604 3.51 83.57 94.64 0.65
Etobicoke Creek Sections 26_28 28.075  Regional 339.27 248.49 253.14 253.46 0.003390 3.90 223.48 104.25 0.59

Etobicoke Creek Sections 26_28 28.07   2 Year 14.60 247.50 248.70 248.73 0.000710 0.82 19.98 22.64 0.25
Etobicoke Creek Sections 26_28 28.07   5 Year 25.71 247.50 249.06 249.11 0.000836 1.07 28.83 26.66 0.28
Etobicoke Creek Sections 26_28 28.07   10 Year 33.94 247.50 249.26 249.33 0.000926 1.23 34.46 29.71 0.30
Etobicoke Creek Sections 26_28 28.07   25 Year 46.15 247.50 249.51 249.61 0.001040 1.43 42.74 38.09 0.33
Etobicoke Creek Sections 26_28 28.07   50 Year 56.69 247.50 249.70 249.81 0.001111 1.57 49.95 41.07 0.34
Etobicoke Creek Sections 26_28 28.07   100 year 67.91 247.50 249.87 250.00 0.001167 1.70 57.47 43.97 0.36
Etobicoke Creek Sections 26_28 28.07   350 year 109.23 247.50 250.40 250.58 0.001329 2.08 82.73 51.23 0.39
Etobicoke Creek Sections 26_28 28.07   Regional 319.07 247.50 251.93 252.35 0.001979 3.38 177.26 74.64 0.52

Etobicoke Creek Sections 26_28 28.06   2 Year 14.60 247.00 248.21 248.26 0.001006 0.99 23.21 49.44 0.29
Etobicoke Creek Sections 26_28 28.06   5 Year 25.71 247.00 248.55 247.88 248.60 0.000987 1.16 40.44 54.46 0.30
Etobicoke Creek Sections 26_28 28.06   10 Year 33.94 247.00 248.65 248.14 248.72 0.001262 1.37 46.31 56.42 0.35
Etobicoke Creek Sections 26_28 28.06   25 Year 46.15 247.00 248.86 248.94 0.001362 1.54 58.12 59.90 0.37
Etobicoke Creek Sections 26_28 28.06   50 Year 56.69 247.00 248.95 249.06 0.001628 1.75 63.98 61.58 0.41
Etobicoke Creek Sections 26_28 28.06   100 year 67.91 247.00 249.06 249.18 0.001872 1.94 70.49 65.01 0.44
Etobicoke Creek Sections 26_28 28.06   350 year 109.23 247.00 249.41 249.60 0.002417 2.46 95.50 76.75 0.51
Etobicoke Creek Sections 26_28 28.06   Regional 319.07 247.00 250.71 251.03 0.002715 3.50 208.01 93.59 0.58



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  

Etobicoke Creek Sections 26_28 28.05   2 Year 14.60 246.00 246.74 246.74 247.01 0.013491 2.32 6.82 15.60 0.96
Etobicoke Creek Sections 26_28 28.05   5 Year 25.71 246.00 246.95 246.95 247.37 0.014268 2.92 10.54 19.93 1.04
Etobicoke Creek Sections 26_28 28.05   10 Year 33.94 246.00 247.24 247.24 247.52 0.007087 2.53 23.44 58.19 0.77
Etobicoke Creek Sections 26_28 28.05   25 Year 46.15 246.00 247.39 247.39 247.69 0.006922 2.73 33.24 67.56 0.78
Etobicoke Creek Sections 26_28 28.05   50 Year 56.69 246.00 247.59 247.82 0.004998 2.56 47.53 75.48 0.68
Etobicoke Creek Sections 26_28 28.05   100 year 67.91 246.00 247.77 247.96 0.003998 2.47 61.13 79.13 0.62
Etobicoke Creek Sections 26_28 28.05   350 year 109.23 246.00 248.27 248.44 0.002739 2.45 103.78 89.10 0.54
Etobicoke Creek Sections 26_28 28.05   Regional 319.07 246.00 249.78 249.98 0.002040 3.03 259.48 116.71 0.51

Etobicoke Creek Sections 26_28 28.048  2 Year 14.54 244.60 246.34 245.15 246.36 0.000210 0.58 29.87 44.36 0.14
Etobicoke Creek Sections 26_28 28.048  5 Year 25.40 244.60 246.62 245.36 246.65 0.000338 0.81 47.40 61.93 0.19
Etobicoke Creek Sections 26_28 28.048  10 Year 33.40 244.60 246.77 245.49 246.81 0.000416 0.95 56.94 63.39 0.21
Etobicoke Creek Sections 26_28 28.048  25 Year 45.45 244.60 246.96 245.68 247.01 0.000520 1.13 69.15 65.18 0.24
Etobicoke Creek Sections 26_28 28.048  50 Year 56.02 244.60 247.10 245.82 247.17 0.000599 1.26 78.57 66.50 0.26
Etobicoke Creek Sections 26_28 28.048  100 year 67.04 244.60 247.23 245.97 247.31 0.000674 1.38 87.48 67.73 0.28
Etobicoke Creek Sections 26_28 28.048  350 year 108.96 244.60 247.65 246.64 247.77 0.000903 1.77 116.80 72.10 0.33
Etobicoke Creek Sections 26_28 28.048  Regional 319.05 244.60 248.71 247.77 249.05 0.002076 3.29 209.36 98.28 0.52

Etobicoke Creek Sections 26_28 28.046  2 Year 14.54 244.50 246.24 245.49 246.30 0.001024 1.22 29.10 68.03 0.30
Etobicoke Creek Sections 26_28 28.046  5 Year 25.40 244.50 246.51 246.17 246.57 0.001143 1.42 48.06 71.80 0.32
Etobicoke Creek Sections 26_28 28.046  10 Year 33.40 244.50 246.66 246.29 246.73 0.001236 1.55 58.95 74.52 0.34
Etobicoke Creek Sections 26_28 28.046  25 Year 45.45 244.50 246.85 246.42 246.92 0.001361 1.73 73.13 78.24 0.36
Etobicoke Creek Sections 26_28 28.046  50 Year 56.02 244.50 246.99 246.51 247.07 0.001447 1.85 84.41 81.16 0.38
Etobicoke Creek Sections 26_28 28.046  100 year 67.04 244.50 247.12 246.60 247.20 0.001522 1.97 95.35 83.92 0.39
Etobicoke Creek Sections 26_28 28.046  350 year 108.96 244.50 247.53 246.86 247.64 0.001735 2.32 131.98 92.50 0.43
Etobicoke Creek Sections 26_28 28.046  Regional 319.05 244.50 248.52 247.73 248.75 0.003100 3.75 231.27 109.81 0.60

Etobicoke Creek Sections 26_28 28.045  Bridge

Etobicoke Creek Sections 26_28 28.04   2 Year 14.54 244.50 245.51 245.07 245.55 0.001117 0.93 22.76 34.86 0.30
Etobicoke Creek Sections 26_28 28.04   5 Year 25.40 244.50 245.77 245.26 245.83 0.001489 1.25 34.02 54.30 0.36
Etobicoke Creek Sections 26_28 28.04   10 Year 33.40 244.50 245.91 245.37 245.99 0.001585 1.39 42.87 65.78 0.38
Etobicoke Creek Sections 26_28 28.04   25 Year 45.45 244.50 246.09 245.50 246.18 0.001679 1.55 55.43 92.40 0.40
Etobicoke Creek Sections 26_28 28.04   50 Year 56.02 244.50 246.23 245.60 246.33 0.001720 1.66 66.86 104.79 0.41
Etobicoke Creek Sections 26_28 28.04   100 year 67.04 244.50 246.35 245.79 246.46 0.001750 1.76 78.62 116.28 0.42
Etobicoke Creek Sections 26_28 28.04   350 year 108.96 244.50 246.73 246.19 246.85 0.001798 2.02 117.87 146.30 0.44
Etobicoke Creek Sections 26_28 28.04   Regional 319.05 244.50 247.26 247.02 247.70 0.005431 4.06 173.22 173.55 0.79

Etobicoke Creek Sections 26_28 28.03   2 Year 14.54 243.80 244.60 244.60 244.93 0.014237 2.55 5.77 12.26 0.98
Etobicoke Creek Sections 26_28 28.03   5 Year 25.40 243.80 244.97 244.97 245.24 0.007820 2.47 16.79 41.03 0.78
Etobicoke Creek Sections 26_28 28.03   10 Year 33.40 243.80 245.10 245.10 245.39 0.007838 2.67 22.41 46.13 0.80
Etobicoke Creek Sections 26_28 28.03   25 Year 45.45 243.80 245.26 245.26 245.58 0.007915 2.93 30.26 52.44 0.82
Etobicoke Creek Sections 26_28 28.03   50 Year 56.02 243.80 245.37 245.37 245.73 0.008037 3.12 36.64 57.06 0.83
Etobicoke Creek Sections 26_28 28.03   100 year 67.04 243.80 245.48 245.48 245.86 0.008161 3.30 42.98 61.26 0.85
Etobicoke Creek Sections 26_28 28.03   350 year 108.96 243.80 245.80 245.80 246.25 0.008569 3.84 64.46 147.13 0.90
Etobicoke Creek Sections 26_28 28.03   Regional 319.05 243.80 246.52 246.52 246.84 0.007002 4.32 254.01 281.27 0.86

Etobicoke Creek Sections 26_28 28.02   2 Year 14.54 241.00 242.41 242.46 0.001089 1.10 21.67 46.20 0.30
Etobicoke Creek Sections 26_28 28.02   5 Year 25.40 241.00 242.73 242.78 0.001037 1.24 52.27 120.39 0.31
Etobicoke Creek Sections 26_28 28.02   10 Year 33.40 241.00 242.89 242.94 0.000967 1.27 72.24 129.28 0.30
Etobicoke Creek Sections 26_28 28.02   25 Year 45.45 241.00 242.99 243.06 0.001232 1.49 86.29 135.43 0.34
Etobicoke Creek Sections 26_28 28.02   50 Year 56.02 241.00 243.12 243.18 0.001238 1.55 102.78 137.63 0.35
Etobicoke Creek Sections 26_28 28.02   100 year 67.04 241.00 243.26 243.32 0.001144 1.56 122.40 139.93 0.34
Etobicoke Creek Sections 26_28 28.02   350 year 108.96 241.00 243.77 243.82 0.000840 1.54 197.08 148.34 0.30
Etobicoke Creek Sections 26_28 28.02   Regional 319.05 241.00 245.62 245.66 0.000505 1.69 496.30 173.88 0.25

Etobicoke Creek Sections 26_28 28.01   2 Year 14.54 240.06 241.34 240.97 241.44 0.002479 1.50 14.37 24.36 0.46
Etobicoke Creek Sections 26_28 28.01   5 Year 25.40 240.06 241.67 241.27 241.80 0.002566 1.82 23.78 69.17 0.49
Etobicoke Creek Sections 26_28 28.01   10 Year 33.40 240.06 241.88 241.45 242.03 0.002459 1.96 30.91 74.79 0.49
Etobicoke Creek Sections 26_28 28.01   25 Year 45.45 240.06 242.17 241.67 242.25 0.001450 1.68 70.41 95.50 0.39
Etobicoke Creek Sections 26_28 28.01   50 Year 56.02 240.06 242.38 241.81 242.45 0.001205 1.64 91.22 101.35 0.36
Etobicoke Creek Sections 26_28 28.01   100 year 67.04 240.06 242.62 241.95 242.68 0.001014 1.61 116.33 110.92 0.33
Etobicoke Creek Sections 26_28 28.01   350 year 108.96 240.06 243.35 242.26 243.40 0.000650 1.54 209.33 175.78 0.28
Etobicoke Creek Sections 26_28 28.01   Regional 319.05 240.06 245.41 243.04 245.44 0.000320 1.52 593.29 195.54 0.21

Etobicoke Creek Sections 26_28 27.26   2 Year 14.77 240.00 241.30 240.61 241.33 0.000654 0.75 20.33 23.19 0.23
Etobicoke Creek Sections 26_28 27.26   5 Year 25.26 240.00 241.63 240.80 241.68 0.000746 0.96 28.71 26.70 0.26
Etobicoke Creek Sections 26_28 27.26   10 Year 32.95 240.00 241.85 240.93 241.90 0.000767 1.08 34.60 28.14 0.27
Etobicoke Creek Sections 26_28 27.26   25 Year 43.81 240.00 242.11 241.08 242.18 0.000791 1.21 42.27 29.90 0.28
Etobicoke Creek Sections 26_28 27.26   50 Year 53.20 240.00 242.30 241.19 242.39 0.000824 1.32 48.13 31.14 0.29
Etobicoke Creek Sections 26_28 27.26   100 year 64.49 240.00 242.52 241.33 242.61 0.000854 1.43 54.89 32.51 0.30
Etobicoke Creek Sections 26_28 27.26   350 year 106.68 240.00 243.18 241.76 243.32 0.000919 1.76 77.20 36.64 0.33
Etobicoke Creek Sections 26_28 27.26   Regional 312.79 240.00 244.88 243.21 245.29 0.001505 3.06 135.05 56.76 0.45

Etobicoke Creek Sections 26_28 27.255  Bridge

Etobicoke Creek Sections 26_28 27.25   2 Year 14.77 240.00 241.08 240.86 241.24 0.004498 1.80 10.38 17.57 0.60
Etobicoke Creek Sections 26_28 27.25   5 Year 25.26 240.00 241.27 241.15 241.55 0.006693 2.48 13.86 20.30 0.75
Etobicoke Creek Sections 26_28 27.25   10 Year 32.95 240.00 241.37 241.32 241.75 0.008226 2.91 15.95 21.77 0.85
Etobicoke Creek Sections 26_28 27.25   25 Year 43.81 240.00 241.54 241.54 242.01 0.008697 3.27 19.90 24.03 0.89
Etobicoke Creek Sections 26_28 27.25   50 Year 53.20 240.00 241.68 241.68 242.20 0.008646 3.49 23.44 25.11 0.90
Etobicoke Creek Sections 26_28 27.25   100 year 64.49 240.00 241.84 241.84 242.41 0.008696 3.73 27.35 26.26 0.92
Etobicoke Creek Sections 26_28 27.25   350 year 106.68 240.00 242.32 242.32 243.07 0.008621 4.40 41.02 29.68 0.95
Etobicoke Creek Sections 26_28 27.25   Regional 312.79 240.00 243.88 243.88 245.13 0.008243 6.17 92.06 39.44 1.02

Etobicoke Creek Sections 26_28 27.24   2 Year 14.77 239.57 240.94 240.66 240.97 0.000859 0.97 45.49 97.87 0.28
Etobicoke Creek Sections 26_28 27.24   5 Year 25.26 239.57 241.06 241.10 0.001464 1.34 56.92 103.73 0.37
Etobicoke Creek Sections 26_28 27.24   10 Year 32.95 239.57 241.15 241.19 0.001695 1.51 66.40 107.98 0.40
Etobicoke Creek Sections 26_28 27.24   25 Year 43.81 239.57 241.29 241.34 0.001743 1.62 82.03 114.48 0.41
Etobicoke Creek Sections 26_28 27.24   50 Year 53.20 239.57 241.38 241.43 0.001886 1.75 92.52 119.06 0.43
Etobicoke Creek Sections 26_28 27.24   100 year 64.49 239.57 241.49 241.55 0.001928 1.85 106.01 123.49 0.44
Etobicoke Creek Sections 26_28 27.24   350 year 106.68 239.57 241.79 241.86 0.002231 2.20 144.28 131.47 0.48
Etobicoke Creek Sections 26_28 27.24   Regional 312.79 239.57 242.40 242.61 0.005026 3.92 228.83 143.05 0.76

Etobicoke Creek Sections 26_28 27.23   2 Year 14.77 238.70 239.75 239.75 240.10 0.012727 2.65 6.07 10.75 0.97
Etobicoke Creek Sections 26_28 27.23   5 Year 25.26 238.70 240.18 240.18 240.31 0.003854 1.96 41.55 185.84 0.57
Etobicoke Creek Sections 26_28 27.23   10 Year 32.95 238.70 240.26 240.26 240.38 0.003793 2.03 56.65 200.78 0.57
Etobicoke Creek Sections 26_28 27.23   25 Year 43.81 238.70 240.31 240.31 240.45 0.004773 2.34 66.63 204.45 0.65
Etobicoke Creek Sections 26_28 27.23   50 Year 53.20 238.70 240.36 240.36 240.50 0.005037 2.46 77.33 208.18 0.67
Etobicoke Creek Sections 26_28 27.23   100 year 64.49 238.70 240.39 240.39 240.56 0.005957 2.72 84.77 210.33 0.73
Etobicoke Creek Sections 26_28 27.23   350 year 106.68 238.70 240.54 240.54 240.74 0.007539 3.27 115.28 219.03 0.84
Etobicoke Creek Sections 26_28 27.23   Regional 312.79 238.70 241.88 241.92 0.001350 2.09 437.35 256.21 0.39

Etobicoke Creek Sections 26_28 27.22   2 Year 14.77 235.70 237.39 236.27 237.41 0.000353 0.73 24.41 21.57 0.18
Etobicoke Creek Sections 26_28 27.22   5 Year 25.26 235.70 237.82 236.51 237.86 0.000408 0.91 45.75 109.15 0.20
Etobicoke Creek Sections 26_28 27.22   10 Year 32.95 235.70 238.02 236.67 238.05 0.000381 0.94 81.98 149.94 0.20
Etobicoke Creek Sections 26_28 27.22   25 Year 43.81 235.70 238.27 236.86 238.30 0.000335 0.95 120.39 153.42 0.19
Etobicoke Creek Sections 26_28 27.22   50 Year 53.20 235.70 238.48 237.00 238.50 0.000298 0.94 151.95 156.19 0.18
Etobicoke Creek Sections 26_28 27.22   100 year 64.49 235.70 238.71 237.19 238.74 0.000260 0.93 189.07 158.38 0.17
Etobicoke Creek Sections 26_28 27.22   350 year 106.68 235.70 239.18 237.49 239.21 0.000300 1.10 263.53 162.57 0.19
Etobicoke Creek Sections 26_28 27.22   Regional 312.79 235.70 241.70 238.75 241.72 0.000152 1.13 778.09 237.16 0.15
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Etobicoke Creek Sections 26_28 27.21   2 Year 14.77 235.50 237.09 236.26 237.15 0.000979 1.12 15.37 14.01 0.29
Etobicoke Creek Sections 26_28 27.21   5 Year 25.26 235.50 237.42 236.56 237.53 0.001397 1.53 20.36 47.35 0.36
Etobicoke Creek Sections 26_28 27.21   10 Year 32.95 235.50 237.57 236.76 237.72 0.001804 1.82 22.74 78.41 0.41
Etobicoke Creek Sections 26_28 27.21   25 Year 43.81 235.50 237.76 236.99 237.98 0.002264 2.18 26.10 89.98 0.47
Etobicoke Creek Sections 26_28 27.21   50 Year 53.20 235.50 237.93 237.19 238.20 0.002544 2.42 29.15 101.61 0.51
Etobicoke Creek Sections 26_28 27.21   100 year 64.49 235.50 238.13 237.39 238.45 0.002766 2.67 33.03 116.17 0.53
Etobicoke Creek Sections 26_28 27.21   350 year 106.68 235.50 239.01 238.02 239.06 0.000560 1.46 202.89 132.72 0.25
Etobicoke Creek Sections 26_28 27.21   Regional 312.79 235.50 241.62 238.85 241.66 0.000257 1.45 577.52 160.71 0.19

Etobicoke Creek Sections 26_28 27.20   2 Year 14.77 235.25 236.57 236.65 0.001568 1.33 18.49 42.87 0.37
Etobicoke Creek Sections 26_28 27.20   5 Year 25.26 235.25 236.96 237.03 0.001143 1.36 48.12 96.24 0.33
Etobicoke Creek Sections 26_28 27.20   10 Year 32.95 235.25 237.22 237.26 0.000781 1.23 73.30 100.27 0.28
Etobicoke Creek Sections 26_28 27.20   25 Year 43.81 235.25 237.53 237.56 0.000563 1.16 104.74 103.74 0.25
Etobicoke Creek Sections 26_28 27.20   50 Year 53.20 235.25 237.77 237.80 0.000456 1.12 130.68 106.00 0.23
Etobicoke Creek Sections 26_28 27.20   100 year 64.49 235.25 238.05 238.08 0.000377 1.09 160.60 108.42 0.21
Etobicoke Creek Sections 26_28 27.20   350 year 106.68 235.25 238.91 238.93 0.000264 1.09 256.87 115.01 0.18
Etobicoke Creek Sections 26_28 27.20   Regional 312.79 235.25 241.56 241.59 0.000201 1.37 587.22 136.01 0.17

Etobicoke Creek Sections 26_28 27.19   2 Year 14.77 235.20 236.46 236.06 236.57 0.002969 1.46 10.16 11.40 0.48
Etobicoke Creek Sections 26_28 27.19   5 Year 25.26 235.20 236.75 236.34 236.94 0.003550 1.91 13.84 17.97 0.55
Etobicoke Creek Sections 26_28 27.19   10 Year 32.95 235.20 236.93 236.50 237.16 0.003821 2.16 16.50 23.13 0.58
Etobicoke Creek Sections 26_28 27.19   25 Year 43.81 235.20 237.15 236.74 237.45 0.004018 2.44 20.18 28.59 0.61
Etobicoke Creek Sections 26_28 27.19   50 Year 53.20 235.20 237.35 236.92 237.68 0.003941 2.61 23.46 33.40 0.61
Etobicoke Creek Sections 26_28 27.19   100 year 64.49 235.20 237.58 237.11 237.95 0.003779 2.77 27.32 42.15 0.61
Etobicoke Creek Sections 26_28 27.19   350 year 106.68 235.20 238.24 237.67 238.76 0.003878 3.36 38.17 67.00 0.65
Etobicoke Creek Sections 26_28 27.19   Regional 312.79 235.20 241.46 239.59 241.56 0.000499 2.03 378.50 114.97 0.27

Etobicoke Creek Sections 26_28 27.185  Bridge

Etobicoke Creek Sections 26_28 27.18   2 Year 14.77 235.20 236.34 236.06 236.47 0.003996 1.61 9.62 13.78 0.56
Etobicoke Creek Sections 26_28 27.18   5 Year 25.26 235.20 236.57 236.32 236.80 0.005025 2.13 12.89 15.59 0.65
Etobicoke Creek Sections 26_28 27.18   10 Year 32.95 235.20 236.70 236.49 237.00 0.005870 2.47 14.67 16.42 0.71
Etobicoke Creek Sections 26_28 27.18   25 Year 43.81 235.20 236.82 236.68 237.26 0.007435 2.97 16.45 17.51 0.82
Etobicoke Creek Sections 26_28 27.18   50 Year 53.20 235.20 236.91 236.85 237.47 0.008866 3.38 17.70 18.84 0.90
Etobicoke Creek Sections 26_28 27.18   100 year 64.49 235.20 237.04 237.04 237.72 0.009621 3.73 19.76 21.69 0.95
Etobicoke Creek Sections 26_28 27.18   350 year 106.68 235.20 237.60 237.60 238.51 0.008847 4.39 29.04 24.64 0.96
Etobicoke Creek Sections 26_28 27.18   Regional 312.79 235.20 239.51 239.51 241.35 0.007959 6.38 60.75 64.03 1.01

Etobicoke Creek Sections 26_28 27.17   2 Year 14.77 234.94 236.02 235.67 236.16 0.003358 1.66 10.28 39.09 0.53
Etobicoke Creek Sections 26_28 27.17   5 Year 25.26 234.94 236.24 235.93 236.41 0.003803 2.01 25.06 80.09 0.58
Etobicoke Creek Sections 26_28 27.17   10 Year 32.95 234.94 236.30 236.30 236.53 0.004840 2.35 30.11 81.05 0.66
Etobicoke Creek Sections 26_28 27.17   25 Year 43.81 234.94 236.41 236.41 236.66 0.005240 2.58 39.22 82.56 0.69
Etobicoke Creek Sections 26_28 27.17   50 Year 53.20 234.94 236.49 236.49 236.76 0.005633 2.77 45.65 83.60 0.73
Etobicoke Creek Sections 26_28 27.17   100 year 64.49 234.94 236.57 236.57 236.86 0.006172 3.00 52.11 84.81 0.77
Etobicoke Creek Sections 26_28 27.17   350 year 106.68 234.94 236.98 237.22 0.004560 3.02 88.65 91.56 0.68
Etobicoke Creek Sections 26_28 27.17   Regional 312.79 234.94 237.97 238.33 0.005165 4.20 182.40 98.13 0.78

Etobicoke Creek Sections 26_28 27.16   2 Year 14.63 233.80 234.82 234.90 0.002109 1.31 12.53 15.72 0.41
Etobicoke Creek Sections 26_28 27.16   5 Year 25.19 233.80 235.22 235.31 0.001597 1.42 35.26 108.29 0.38
Etobicoke Creek Sections 26_28 27.16   10 Year 32.36 233.80 235.43 234.77 235.49 0.001164 1.33 60.63 133.14 0.33
Etobicoke Creek Sections 26_28 27.16   25 Year 42.47 233.80 235.61 235.66 0.000995 1.32 85.79 139.95 0.31
Etobicoke Creek Sections 26_28 27.16   50 Year 50.69 233.80 235.79 235.83 0.000777 1.24 111.14 144.04 0.28
Etobicoke Creek Sections 26_28 27.16   100 year 60.66 233.80 235.94 235.98 0.000709 1.24 133.11 146.59 0.27
Etobicoke Creek Sections 26_28 27.16   350 year 97.99 233.80 235.95 236.05 0.001818 2.00 134.01 146.67 0.44
Etobicoke Creek Sections 26_28 27.16   Regional 297.03 233.80 237.36 237.44 0.001105 2.18 346.53 153.35 0.37

Etobicoke Creek Sections 26_28 27.15   2 Year 14.63 232.10 233.84 233.04 233.94 0.001662 1.43 13.50 16.00 0.35
Etobicoke Creek Sections 26_28 27.15   5 Year 25.19 232.10 234.40 233.47 234.52 0.001521 1.66 24.91 97.67 0.35
Etobicoke Creek Sections 26_28 27.15   10 Year 32.36 232.10 234.70 233.73 234.83 0.001482 1.78 38.93 181.64 0.36
Etobicoke Creek Sections 26_28 27.15   25 Year 42.47 232.10 234.78 234.01 234.96 0.002075 2.15 44.18 190.03 0.42
Etobicoke Creek Sections 26_28 27.15   50 Year 50.69 232.10 234.22 234.22 234.85 0.008803 3.78 20.66 75.67 0.84
Etobicoke Creek Sections 26_28 27.15   100 year 60.66 232.10 234.43 234.43 235.08 0.008260 3.91 25.77 108.43 0.82
Etobicoke Creek Sections 26_28 27.15   350 year 97.99 232.10 235.05 234.50 235.15 0.001983 2.25 161.66 225.66 0.42
Etobicoke Creek Sections 26_28 27.15   Regional 297.03 232.10 237.20 235.39 237.22 0.000246 1.14 737.22 274.80 0.16

Etobicoke Creek Sections 26_28 27.14   2 Year 14.63 231.20 232.97 233.07 0.001774 1.48 11.16 129.95 0.36
Etobicoke Creek Sections 26_28 27.14   5 Year 25.19 231.20 233.24 232.55 233.47 0.003121 2.16 13.94 137.83 0.49
Etobicoke Creek Sections 26_28 27.14   10 Year 32.36 231.20 233.39 232.79 233.70 0.003905 2.55 15.85 142.76 0.56
Etobicoke Creek Sections 26_28 27.14   25 Year 42.47 231.20 233.73 233.73 233.92 0.002469 2.23 59.09 183.35 0.45
Etobicoke Creek Sections 26_28 27.14   50 Year 50.69 231.20 233.57 233.33 234.17 0.006938 3.58 29.70 182.33 0.75
Etobicoke Creek Sections 26_28 27.14   100 year 60.66 231.20 233.84 233.84 234.05 0.003171 2.60 78.66 183.87 0.52
Etobicoke Creek Sections 26_28 27.14   350 year 97.99 231.20 234.17 234.30 0.002369 2.44 139.79 185.64 0.46
Etobicoke Creek Sections 26_28 27.14   Regional 297.03 231.20 237.13 237.15 0.000181 1.08 752.37 232.09 0.14

Etobicoke Creek Sections 26_28 27.13   2 Year 20.15 230.86 231.99 232.15 0.005323 2.06 17.29 30.80 0.63
Etobicoke Creek Sections 26_28 27.13   5 Year 26.52 230.86 232.19 232.36 0.004490 2.13 24.46 40.11 0.60
Etobicoke Creek Sections 26_28 27.13   10 Year 32.68 230.86 232.36 232.52 0.003964 2.16 31.69 47.71 0.57
Etobicoke Creek Sections 26_28 27.13   25 Year 42.68 230.86 232.65 232.78 0.002779 2.05 47.47 58.37 0.49
Etobicoke Creek Sections 26_28 27.13   50 Year 50.81 230.86 232.85 232.96 0.002323 2.01 59.43 63.69 0.46
Etobicoke Creek Sections 26_28 27.13   100 year 60.23 230.86 233.05 233.16 0.002039 2.01 73.00 70.68 0.44
Etobicoke Creek Sections 26_28 27.13   350 year 97.80 230.86 233.71 233.80 0.001462 2.04 130.43 105.00 0.39
Etobicoke Creek Sections 26_28 27.13   Regional 294.79 230.86 237.06 237.09 0.000250 1.42 528.79 144.27 0.18

Etobicoke Creek Sections 26_28 27.12   2 Year 20.15 230.30 231.97 231.29 232.06 0.000249 1.30 15.48 13.13 0.38
Etobicoke Creek Sections 26_28 27.12   5 Year 26.52 230.30 232.17 231.46 232.28 0.000269 1.47 18.06 14.05 0.41
Etobicoke Creek Sections 26_28 27.12   10 Year 32.68 230.30 232.31 231.60 232.45 0.000294 1.63 20.10 14.76 0.43
Etobicoke Creek Sections 26_28 27.12   25 Year 42.68 230.30 232.53 231.79 232.71 0.000324 1.85 23.21 15.83 0.46
Etobicoke Creek Sections 26_28 27.12   50 Year 50.81 230.30 232.66 231.94 232.87 0.000364 2.05 25.02 16.45 0.49
Etobicoke Creek Sections 26_28 27.12   100 year 60.23 230.30 232.79 232.09 233.05 0.000402 2.26 26.95 17.21 0.52
Etobicoke Creek Sections 26_28 27.12   350 year 97.80 230.30 233.10 232.59 233.61 0.000640 3.15 31.58 19.12 0.68
Etobicoke Creek Sections 26_28 27.12   Regional 294.79 230.30 236.25 234.45 236.89 0.000267 3.66 181.63 153.14 0.50

Etobicoke Creek Sections 26_28 27.115  Bridge

Etobicoke Creek Sections 26_28 27.11   2 Year 20.15 230.20 231.96 231.26 232.04 0.001583 1.27 15.89 13.82 0.36
Etobicoke Creek Sections 26_28 27.11   5 Year 26.52 230.20 232.15 231.42 232.26 0.001789 1.44 18.37 14.90 0.39
Etobicoke Creek Sections 26_28 27.11   10 Year 32.68 230.20 232.29 231.55 232.43 0.002019 1.61 20.33 15.78 0.42
Etobicoke Creek Sections 26_28 27.11   25 Year 42.68 230.20 232.51 231.74 232.68 0.002280 1.82 23.40 17.04 0.46
Etobicoke Creek Sections 26_28 27.11   50 Year 50.81 230.20 232.64 231.89 232.84 0.002598 2.02 25.21 17.73 0.49
Etobicoke Creek Sections 26_28 27.11   100 year 60.23 230.20 232.77 232.04 233.02 0.002930 2.22 27.16 18.46 0.53
Etobicoke Creek Sections 26_28 27.11   350 year 97.80 230.20 233.05 232.57 233.54 0.004774 3.12 31.38 20.25 0.69
Etobicoke Creek Sections 26_28 27.11   Regional 294.79 230.20 234.36 234.36 236.06 0.008591 5.78 51.01 28.44 1.00

Etobicoke Creek Sections 26_28 27.10   2 Year 20.15 229.98 231.77 231.87 0.001553 1.42 23.04 51.44 0.35
Etobicoke Creek Sections 26_28 27.10   5 Year 26.52 229.98 231.98 232.07 0.001462 1.49 34.76 62.79 0.35
Etobicoke Creek Sections 26_28 27.10   10 Year 32.68 229.98 232.13 232.22 0.001437 1.55 44.49 67.12 0.35
Etobicoke Creek Sections 26_28 27.10   25 Year 42.68 229.98 232.37 232.46 0.001283 1.58 61.57 73.70 0.33
Etobicoke Creek Sections 26_28 27.10   50 Year 50.81 229.98 232.50 232.59 0.001338 1.67 71.06 77.06 0.35
Etobicoke Creek Sections 26_28 27.10   100 year 60.23 229.98 232.64 232.73 0.001371 1.76 81.96 80.90 0.35
Etobicoke Creek Sections 26_28 27.10   350 year 97.80 229.98 232.89 233.04 0.002133 2.34 103.19 87.86 0.45
Etobicoke Creek Sections 26_28 27.10   Regional 294.79 229.98 234.34 234.52 0.002036 3.02 255.50 121.64 0.47

Etobicoke Creek Sections 26_28 27.09   2 Year 20.15 229.70 231.50 231.57 0.001227 1.32 26.81 48.53 0.32



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Etobicoke Creek Sections 26_28 27.09   5 Year 26.52 229.70 231.72 231.80 0.001177 1.40 39.37 64.32 0.31
Etobicoke Creek Sections 26_28 27.09   10 Year 32.68 229.70 231.87 231.95 0.001206 1.48 49.71 74.44 0.32
Etobicoke Creek Sections 26_28 27.09   25 Year 42.68 229.70 232.13 232.21 0.001142 1.56 78.33 142.72 0.32
Etobicoke Creek Sections 26_28 27.09   50 Year 50.81 229.70 232.29 232.36 0.000955 1.49 101.87 146.80 0.30
Etobicoke Creek Sections 26_28 27.09   100 year 60.23 229.70 232.46 232.51 0.000822 1.44 126.75 151.01 0.28
Etobicoke Creek Sections 26_28 27.09   350 year 97.80 229.70 232.54 232.65 0.001719 2.12 139.70 153.13 0.40
Etobicoke Creek Sections 26_28 27.09   Regional 294.79 229.70 234.21 234.26 0.000768 1.93 419.99 178.34 0.29

Etobicoke Creek Sections 26_28 27.08   2 Year 22.06 229.00 230.18 229.94 230.47 0.007462 2.37 9.41 9.35 0.71
Etobicoke Creek Sections 26_28 27.08   5 Year 28.88 229.00 230.39 230.13 230.73 0.007254 2.61 11.49 10.71 0.72
Etobicoke Creek Sections 26_28 27.08   10 Year 33.54 229.00 230.51 230.25 230.90 0.007365 2.78 12.78 11.47 0.73
Etobicoke Creek Sections 26_28 27.08   25 Year 42.50 229.00 230.62 230.47 231.15 0.009032 3.24 14.18 31.64 0.82
Etobicoke Creek Sections 26_28 27.08   50 Year 50.55 229.00 230.68 230.65 231.37 0.011190 3.70 14.95 40.98 0.92
Etobicoke Creek Sections 26_28 27.08   100 year 60.09 229.00 230.86 230.86 231.63 0.011131 3.94 17.25 73.72 0.93
Etobicoke Creek Sections 26_28 27.08   350 year 97.66 229.00 231.52 231.52 231.76 0.003723 2.81 108.13 193.30 0.57
Etobicoke Creek Sections 26_28 27.08   Regional 290.59 229.00 234.10 232.03 234.12 0.000259 1.19 632.08 212.15 0.17

Etobicoke Creek Sections 26_28 27.07   2 Year 24.19 227.50 229.28 229.38 0.001242 1.42 29.80 64.98 0.35
Etobicoke Creek Sections 26_28 27.07   5 Year 33.14 227.50 229.46 229.57 0.001432 1.63 42.10 78.40 0.38
Etobicoke Creek Sections 26_28 27.07   10 Year 39.71 227.50 229.56 229.68 0.001527 1.74 51.29 89.61 0.39
Etobicoke Creek Sections 26_28 27.07   25 Year 48.29 227.50 229.69 229.81 0.001556 1.83 62.83 92.25 0.40
Etobicoke Creek Sections 26_28 27.07   50 Year 54.19 227.50 229.78 229.90 0.001543 1.87 70.85 94.04 0.40
Etobicoke Creek Sections 26_28 27.07   100 year 60.26 227.50 229.87 229.99 0.001493 1.89 79.60 95.90 0.40
Etobicoke Creek Sections 26_28 27.07   350 year 98.06 227.50 230.46 230.55 0.001053 1.85 139.48 106.39 0.35
Etobicoke Creek Sections 26_28 27.07   Regional 290.58 227.50 234.02 234.05 0.000181 1.31 599.56 155.50 0.16

Etobicoke Creek Sections 26_28 27.06   2 Year 24.19 227.00 228.80 228.85 0.001217 1.30 54.10 94.98 0.33
Etobicoke Creek Sections 26_28 27.06   5 Year 33.14 227.00 229.00 229.04 0.001067 1.32 73.25 98.75 0.31
Etobicoke Creek Sections 26_28 27.06   10 Year 39.71 227.00 229.13 229.17 0.000990 1.33 85.86 99.31 0.30
Etobicoke Creek Sections 26_28 27.06   25 Year 48.29 227.00 229.27 229.31 0.000944 1.36 100.24 99.94 0.30
Etobicoke Creek Sections 26_28 27.06   50 Year 54.19 227.00 229.39 229.42 0.000869 1.35 111.67 100.41 0.29
Etobicoke Creek Sections 26_28 27.06   100 year 60.26 227.00 229.52 229.55 0.000781 1.33 124.49 100.94 0.28
Etobicoke Creek Sections 26_28 27.06   350 year 98.06 227.00 230.23 230.26 0.000511 1.29 197.96 104.25 0.24
Etobicoke Creek Sections 26_28 27.06   Regional 290.58 227.00 233.98 233.99 0.000134 1.12 630.51 127.17 0.14

Etobicoke Creek Sections 26_28 27.05   2 Year 25.38 226.50 227.96 227.84 228.30 0.006103 2.70 13.88 23.63 0.73
Etobicoke Creek Sections 26_28 27.05   5 Year 33.91 226.50 228.19 228.08 228.55 0.005678 2.88 20.20 31.59 0.72
Etobicoke Creek Sections 26_28 27.05   10 Year 40.45 226.50 228.36 228.24 228.71 0.005180 2.94 26.09 38.50 0.70
Etobicoke Creek Sections 26_28 27.05   25 Year 48.74 226.50 228.69 228.94 0.003337 2.64 41.39 54.62 0.58
Etobicoke Creek Sections 26_28 27.05   50 Year 54.98 226.50 228.91 229.11 0.002484 2.43 54.75 63.60 0.51
Etobicoke Creek Sections 26_28 27.05   100 year 61.56 226.50 229.12 229.28 0.001988 2.30 68.66 72.15 0.46
Etobicoke Creek Sections 26_28 27.05   350 year 98.07 226.50 230.04 230.11 0.000860 1.86 146.50 92.65 0.32
Etobicoke Creek Sections 26_28 27.05   Regional 290.22 226.50 233.94 233.96 0.000170 1.36 678.60 199.08 0.16

Etobicoke Creek Sections 26_28 27.04   2 Year 25.38 226.00 227.88 227.26 228.09 0.003386 2.11 14.40 15.20 0.51
Etobicoke Creek Sections 26_28 27.04   5 Year 33.91 226.00 228.07 227.56 228.36 0.004011 2.46 17.48 16.43 0.56
Etobicoke Creek Sections 26_28 27.04   10 Year 40.45 226.00 228.21 227.77 228.55 0.004318 2.67 19.81 17.15 0.59
Etobicoke Creek Sections 26_28 27.04   25 Year 48.74 226.00 228.39 228.00 228.77 0.004494 2.88 22.80 17.84 0.61
Etobicoke Creek Sections 26_28 27.04   50 Year 54.98 226.00 228.54 228.13 228.94 0.004484 3.00 25.14 18.33 0.61
Etobicoke Creek Sections 26_28 27.04   100 year 61.56 226.00 228.68 228.27 229.10 0.004442 3.10 27.55 18.84 0.62
Etobicoke Creek Sections 26_28 27.04   350 year 98.07 226.00 229.40 228.82 229.93 0.004229 3.57 39.41 22.36 0.63
Etobicoke Creek Sections 26_28 27.04   Regional 290.22 226.00 233.11 230.77 233.76 0.002154 4.21 100.53 91.48 0.51

Etobicoke Creek Sections 26_28 27.035  Bridge

Etobicoke Creek Sections 26_28 27.03   2 Year 25.38 226.00 227.76 227.20 227.97 0.003178 2.07 14.64 16.39 0.51
Etobicoke Creek Sections 26_28 27.03   5 Year 33.91 226.00 227.90 227.46 228.20 0.004246 2.52 16.59 17.41 0.60
Etobicoke Creek Sections 26_28 27.03   10 Year 40.45 226.00 227.98 227.50 228.36 0.005116 2.85 17.78 17.83 0.66
Etobicoke Creek Sections 26_28 27.03   25 Year 48.74 226.00 228.06 227.86 228.56 0.006256 3.24 19.08 18.27 0.74
Etobicoke Creek Sections 26_28 27.03   50 Year 54.98 226.00 228.12 227.98 228.71 0.007163 3.54 19.92 18.55 0.79
Etobicoke Creek Sections 26_28 27.03   100 year 61.56 226.00 228.17 228.11 228.86 0.008130 3.83 20.73 18.83 0.85
Etobicoke Creek Sections 26_28 27.03   350 year 98.07 226.00 228.68 228.68 229.65 0.009011 4.66 28.64 21.05 0.92
Etobicoke Creek Sections 26_28 27.03   Regional 290.22 226.00 230.72 230.72 232.54 0.008742 6.76 62.13 40.12 1.00

Etobicoke Creek Sections 26_28 27.02   2 Year 25.38 225.79 227.60 227.71 0.001872 1.71 37.01 81.52 0.41
Etobicoke Creek Sections 26_28 27.02   5 Year 33.91 225.79 227.76 227.86 0.001848 1.80 50.41 85.27 0.41
Etobicoke Creek Sections 26_28 27.02   10 Year 40.45 225.79 227.87 227.97 0.001818 1.85 59.88 87.85 0.42
Etobicoke Creek Sections 26_28 27.02   25 Year 48.74 225.79 228.01 228.10 0.001726 1.88 72.15 91.08 0.41
Etobicoke Creek Sections 26_28 27.02   50 Year 54.98 225.79 228.11 228.20 0.001629 1.89 81.61 92.90 0.40
Etobicoke Creek Sections 26_28 27.02   100 year 61.56 225.79 228.22 228.30 0.001520 1.88 91.84 94.74 0.39
Etobicoke Creek Sections 26_28 27.02   350 year 98.07 225.79 228.81 228.88 0.001029 1.80 150.91 103.88 0.33
Etobicoke Creek Sections 26_28 27.02   Regional 290.22 225.79 230.64 230.71 0.000761 2.13 360.41 127.33 0.31

Etobicoke Creek Sections 26_28 27.01   2 Year 25.38 225.40 227.23 226.99 227.34 0.002267 1.72 35.09 71.38 0.42
Etobicoke Creek Sections 26_28 27.01   5 Year 33.91 225.40 227.45 227.54 0.001864 1.69 52.16 82.17 0.39
Etobicoke Creek Sections 26_28 27.01   10 Year 40.45 225.40 227.60 227.67 0.001609 1.65 64.63 84.27 0.36
Etobicoke Creek Sections 26_28 27.01   25 Year 48.74 225.40 227.78 227.84 0.001376 1.61 79.56 85.35 0.34
Etobicoke Creek Sections 26_28 27.01   50 Year 54.98 225.40 227.90 227.96 0.001250 1.59 90.28 86.13 0.33
Etobicoke Creek Sections 26_28 27.01   100 year 61.56 225.40 228.03 228.08 0.001140 1.58 101.43 86.89 0.32
Etobicoke Creek Sections 26_28 27.01   350 year 98.07 225.40 228.67 228.72 0.000889 1.62 162.16 105.90 0.29
Etobicoke Creek Sections 26_28 27.01   Regional 290.22 225.40 230.54 230.60 0.000670 1.91 369.97 117.40 0.27

Etobicoke Creek Sections 26_28 27.0    2 Year 25.38 225.00 226.37 225.95 226.55 0.003349 1.94 14.73 14.55 0.54
Etobicoke Creek Sections 26_28 27.0    5 Year 33.91 225.00 226.60 226.14 226.83 0.003340 2.16 18.35 16.03 0.56
Etobicoke Creek Sections 26_28 27.0    10 Year 40.45 225.00 226.75 226.27 227.01 0.003438 2.33 20.78 16.91 0.57
Etobicoke Creek Sections 26_28 27.0    25 Year 48.74 225.00 226.93 226.44 227.23 0.003517 2.52 23.82 17.94 0.59
Etobicoke Creek Sections 26_28 27.0    50 Year 54.98 225.00 227.05 226.54 227.38 0.003557 2.64 26.08 73.59 0.60
Etobicoke Creek Sections 26_28 27.0    100 year 61.56 225.00 227.17 226.66 227.53 0.003623 2.77 28.33 75.47 0.61
Etobicoke Creek Sections 26_28 27.0    350 year 98.07 225.00 227.67 227.19 228.21 0.004201 3.44 39.04 84.01 0.68
Etobicoke Creek Sections 26_28 27.0    Regional 290.22 225.00 230.35 229.00 230.44 0.000570 2.03 391.66 144.84 0.28

Etobicoke Creek Sections 26_28 26.94   2 Year 30.28 224.70 226.28 225.56 226.39 0.001455 1.43 22.00 30.96 0.37
Etobicoke Creek Sections 26_28 26.94   5 Year 40.60 224.70 226.52 225.74 226.65 0.001617 1.66 25.53 33.78 0.40
Etobicoke Creek Sections 26_28 26.94   10 Year 48.02 224.70 226.66 225.85 226.82 0.001728 1.81 27.73 35.57 0.42
Etobicoke Creek Sections 26_28 26.94   25 Year 57.43 224.70 226.83 225.98 227.03 0.001845 1.98 30.34 38.00 0.44
Etobicoke Creek Sections 26_28 26.94   50 Year 64.73 224.70 226.95 226.08 227.17 0.001940 2.11 32.15 40.45 0.45
Etobicoke Creek Sections 26_28 26.94   100 year 72.13 224.70 227.07 226.18 227.31 0.002024 2.23 33.91 43.24 0.47
Etobicoke Creek Sections 26_28 26.94   350 year 106.65 224.70 227.58 226.58 227.94 0.002238 2.68 41.76 90.07 0.51
Etobicoke Creek Sections 26_28 26.94   Regional 287.39 224.70 230.33 228.23 230.40 0.000362 1.69 424.10 154.19 0.23

Etobicoke Creek Sections 26_28 26.935  Bridge

Etobicoke Creek Sections 26_28 26.93   2 Year 30.28 224.70 226.08 225.60 226.24 0.002964 1.79 17.71 18.80 0.50
Etobicoke Creek Sections 26_28 26.93   5 Year 40.60 224.70 226.27 225.78 226.49 0.003374 2.08 20.57 19.82 0.54
Etobicoke Creek Sections 26_28 26.93   10 Year 48.02 224.70 226.38 225.90 226.64 0.003715 2.29 22.23 20.42 0.58
Etobicoke Creek Sections 26_28 26.93   25 Year 57.43 224.70 226.51 226.05 226.82 0.004103 2.53 24.15 21.14 0.61
Etobicoke Creek Sections 26_28 26.93   50 Year 64.73 224.70 226.58 226.16 226.95 0.004530 2.73 25.26 21.58 0.65
Etobicoke Creek Sections 26_28 26.93   100 year 72.13 224.70 226.64 226.26 227.07 0.005000 2.94 26.23 21.98 0.68
Etobicoke Creek Sections 26_28 26.93   350 year 106.65 224.70 226.83 226.68 227.60 0.007918 3.94 29.05 23.12 0.88
Etobicoke Creek Sections 26_28 26.93   Regional 287.39 224.70 228.37 228.37 230.10 0.008604 5.96 52.49 49.07 1.00

Etobicoke Creek Sections 26_28 26.92   2 Year 30.28 224.38 225.90 226.01 0.001743 1.57 32.87 50.22 0.41
Etobicoke Creek Sections 26_28 26.92   5 Year 40.60 224.38 226.09 226.22 0.001922 1.78 43.28 62.87 0.43



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Etobicoke Creek Sections 26_28 26.92   10 Year 48.02 224.38 226.20 226.34 0.001988 1.89 50.68 68.62 0.45
Etobicoke Creek Sections 26_28 26.92   25 Year 57.43 224.38 226.33 226.48 0.002104 2.03 61.02 93.55 0.46
Etobicoke Creek Sections 26_28 26.92   50 Year 64.73 224.38 226.41 226.57 0.002139 2.11 69.09 99.72 0.47
Etobicoke Creek Sections 26_28 26.92   100 year 72.13 224.38 226.49 226.66 0.002162 2.17 77.09 105.06 0.48
Etobicoke Creek Sections 26_28 26.92   350 year 106.65 224.38 226.78 226.96 0.002259 2.42 108.04 108.48 0.50
Etobicoke Creek Sections 26_28 26.92   Regional 287.39 224.38 227.75 228.01 0.002687 3.31 217.54 117.44 0.58

Etobicoke Creek Sections 26_28 26.91   2 Year 30.28 223.51 224.65 224.65 224.83 0.006000 2.21 31.98 92.75 0.70
Etobicoke Creek Sections 26_28 26.91   5 Year 40.60 223.51 224.74 224.74 224.94 0.006550 2.44 40.25 93.76 0.74
Etobicoke Creek Sections 26_28 26.91   10 Year 48.02 223.51 224.79 224.79 225.00 0.007099 2.61 44.89 94.33 0.78
Etobicoke Creek Sections 26_28 26.91   25 Year 57.43 223.51 224.85 224.85 225.08 0.007527 2.79 50.77 95.06 0.81
Etobicoke Creek Sections 26_28 26.91   50 Year 64.73 223.51 224.89 224.89 225.14 0.007922 2.92 54.71 95.56 0.83
Etobicoke Creek Sections 26_28 26.91   100 year 72.13 223.51 224.93 224.93 225.19 0.008333 3.06 58.37 96.01 0.86
Etobicoke Creek Sections 26_28 26.91   350 year 106.65 223.51 225.10 225.10 225.42 0.009454 3.53 74.55 97.21 0.93
Etobicoke Creek Sections 26_28 26.91   Regional 287.39 223.51 225.78 225.69 226.26 0.010562 4.82 141.62 99.85 1.05

Etobicoke Creek Sections 26_28 26.90   2 Year 27.19 222.80 223.89 223.66 223.93 0.001889 1.28 52.80 101.64 0.39
Etobicoke Creek Sections 26_28 26.90   5 Year 37.80 222.80 224.01 224.06 0.002093 1.45 65.30 105.37 0.42
Etobicoke Creek Sections 26_28 26.90   10 Year 45.82 222.80 224.09 224.14 0.002215 1.55 73.47 106.21 0.44
Etobicoke Creek Sections 26_28 26.90   25 Year 55.79 222.80 224.17 224.23 0.002372 1.67 82.44 107.15 0.46
Etobicoke Creek Sections 26_28 26.90   50 Year 63.28 222.80 224.23 224.30 0.002490 1.76 88.50 107.78 0.47
Etobicoke Creek Sections 26_28 26.90   100 year 70.98 222.80 224.28 224.35 0.002610 1.85 94.28 108.38 0.49
Etobicoke Creek Sections 26_28 26.90   350 year 105.17 222.80 224.49 224.58 0.003064 2.19 116.84 110.68 0.54
Etobicoke Creek Sections 26_28 26.90   Regional 287.59 222.80 225.40 225.57 0.003341 3.05 221.70 118.52 0.61

Etobicoke Creek Sections 26_28 26.89   2 Year 27.19 221.00 222.73 222.68 222.90 0.003516 2.06 30.82 95.35 0.54
Etobicoke Creek Sections 26_28 26.89   5 Year 37.80 221.00 222.91 222.81 223.06 0.003192 2.12 50.28 123.54 0.52
Etobicoke Creek Sections 26_28 26.89   10 Year 45.82 221.00 223.01 222.90 223.16 0.003060 2.16 63.88 138.50 0.52
Etobicoke Creek Sections 26_28 26.89   25 Year 55.79 221.00 223.11 223.24 0.003020 2.22 76.82 139.95 0.52
Etobicoke Creek Sections 26_28 26.89   50 Year 63.28 221.00 223.17 223.30 0.002953 2.25 86.32 141.00 0.52
Etobicoke Creek Sections 26_28 26.89   100 year 70.98 221.00 223.24 223.37 0.002864 2.26 95.99 142.06 0.51
Etobicoke Creek Sections 26_28 26.89   350 year 105.17 221.00 223.53 223.63 0.002469 2.30 137.21 146.64 0.49
Etobicoke Creek Sections 26_28 26.89   Regional 287.59 221.00 224.61 224.72 0.001978 2.67 313.26 182.08 0.46

Etobicoke Creek Sections 26_28 26.88   2 Year 24.33 219.90 221.47 220.95 221.64 0.003131 1.87 17.52 27.43 0.49
Etobicoke Creek Sections 26_28 26.88   5 Year 35.34 219.90 221.76 221.33 221.93 0.002854 2.01 35.08 76.27 0.48
Etobicoke Creek Sections 26_28 26.88   10 Year 43.28 219.90 221.89 221.50 222.06 0.002824 2.10 45.42 84.00 0.49
Etobicoke Creek Sections 26_28 26.88   25 Year 53.17 219.90 222.05 221.50 222.20 0.002585 2.12 59.79 106.96 0.47
Etobicoke Creek Sections 26_28 26.88   50 Year 60.46 219.90 222.14 221.50 222.29 0.002527 2.16 68.62 111.25 0.47
Etobicoke Creek Sections 26_28 26.88   100 year 68.12 219.90 222.23 221.96 222.38 0.002490 2.20 77.38 115.70 0.47
Etobicoke Creek Sections 26_28 26.88   350 year 102.09 219.90 222.51 222.21 222.68 0.002748 2.50 106.37 129.27 0.50
Etobicoke Creek Sections 26_28 26.88   Regional 285.62 219.90 224.12 222.94 224.20 0.001087 2.19 364.46 185.39 0.34

Etobicoke Creek Sections 26_28 26.87   2 Year 24.33 218.50 220.11 219.77 220.32 0.003747 2.22 19.21 34.20 0.56
Etobicoke Creek Sections 26_28 26.87   5 Year 35.34 218.50 220.32 220.00 220.59 0.004328 2.60 28.76 53.87 0.62
Etobicoke Creek Sections 26_28 26.87   10 Year 43.28 218.50 220.47 220.34 220.74 0.004293 2.72 37.48 66.99 0.62
Etobicoke Creek Sections 26_28 26.87   25 Year 53.17 218.50 220.56 220.56 220.88 0.004973 3.02 43.98 74.61 0.68
Etobicoke Creek Sections 26_28 26.87   50 Year 60.46 218.50 220.63 220.63 220.96 0.005233 3.16 49.01 76.76 0.70
Etobicoke Creek Sections 26_28 26.87   100 year 68.12 218.50 220.69 220.69 221.04 0.005446 3.29 54.16 78.91 0.71
Etobicoke Creek Sections 26_28 26.87   350 year 102.09 218.50 221.03 221.34 0.004892 3.44 82.75 89.63 0.69
Etobicoke Creek Sections 26_28 26.87   Regional 285.62 218.50 223.86 223.92 0.000554 1.92 387.28 117.05 0.26

Etobicoke Creek Sections 26_28 26.86   2 Year 24.33 217.86 219.23 219.23 219.64 0.009171 3.01 12.59 29.71 0.83
Etobicoke Creek Sections 26_28 26.86   5 Year 35.34 217.86 219.55 219.55 219.93 0.007364 3.11 21.94 66.06 0.77
Etobicoke Creek Sections 26_28 26.86   10 Year 43.28 217.86 219.69 219.69 220.09 0.007411 3.29 27.24 75.50 0.79
Etobicoke Creek Sections 26_28 26.86   25 Year 53.17 217.86 219.79 219.79 220.08 0.006060 3.09 46.91 83.04 0.72
Etobicoke Creek Sections 26_28 26.86   50 Year 60.46 217.86 220.07 219.89 220.22 0.003050 2.41 71.62 90.91 0.52
Etobicoke Creek Sections 26_28 26.86   100 year 68.12 217.86 220.30 219.94 220.40 0.002004 2.08 92.64 94.08 0.43
Etobicoke Creek Sections 26_28 26.86   350 year 102.09 217.86 221.03 220.14 221.08 0.000935 1.70 164.86 104.35 0.31
Etobicoke Creek Sections 26_28 26.86   Regional 285.62 217.86 223.85 220.81 223.87 0.000293 1.46 564.10 181.26 0.19

Etobicoke Creek Sections 26_28 26.85   2 Year 25.11 217.22 218.88 218.69 219.12 0.000987 2.16 11.66 14.40 0.73
Etobicoke Creek Sections 26_28 26.85   5 Year 36.19 217.22 219.14 218.92 219.43 0.000898 2.39 15.22 15.93 0.72
Etobicoke Creek Sections 26_28 26.85   10 Year 44.49 217.22 219.29 219.06 219.63 0.000887 2.59 17.37 16.51 0.73
Etobicoke Creek Sections 26_28 26.85   25 Year 54.94 217.22 219.48 219.22 219.87 0.000864 2.79 20.02 17.21 0.74
Etobicoke Creek Sections 26_28 26.85   50 Year 62.77 217.22 219.61 219.33 220.04 0.000844 2.93 21.95 17.71 0.74
Etobicoke Creek Sections 26_28 26.85   100 year 70.82 217.22 219.74 219.44 220.21 0.000824 3.05 23.87 18.21 0.74
Etobicoke Creek Sections 26_28 26.85   350 year 105.17 217.22 220.23 219.86 220.86 0.000774 3.50 31.19 20.18 0.75
Etobicoke Creek Sections 26_28 26.85   Regional 285.80 217.22 223.43 221.58 223.77 0.000168 2.96 374.40 194.31 0.41

Etobicoke Creek Sections 26_28 26.845  Bridge

Etobicoke Creek Sections 26_28 26.84   2 Year 25.11 216.70 218.04 217.62 218.19 0.003871 1.73 14.55 15.84 0.55
Etobicoke Creek Sections 26_28 26.84   5 Year 36.19 216.70 218.29 217.87 218.50 0.003828 1.99 18.18 21.07 0.56
Etobicoke Creek Sections 26_28 26.84   10 Year 44.49 216.70 218.47 218.02 218.70 0.003780 2.15 20.66 24.64 0.57
Etobicoke Creek Sections 26_28 26.84   25 Year 54.94 216.70 218.65 218.17 218.94 0.003842 2.35 23.33 76.73 0.59
Etobicoke Creek Sections 26_28 26.84   50 Year 62.77 216.70 218.79 218.28 219.11 0.003837 2.48 25.28 82.06 0.60
Etobicoke Creek Sections 26_28 26.84   100 year 70.82 216.70 218.88 218.38 219.24 0.004131 2.66 26.59 85.61 0.62
Etobicoke Creek Sections 26_28 26.84   350 year 105.17 216.70 218.84 218.79 219.67 0.009827 4.05 25.99 83.98 0.96
Etobicoke Creek Sections 26_28 26.84   Regional 285.80 216.70 220.47 220.47 222.18 0.008619 5.80 49.25 123.07 1.00

Etobicoke Creek Sections 26_28 26.83   2 Year 25.11 215.87 217.00 217.00 217.41 0.010940 2.92 10.48 15.91 0.92
Etobicoke Creek Sections 26_28 26.83   5 Year 36.19 215.87 217.26 217.26 217.74 0.009870 3.22 14.97 18.93 0.91
Etobicoke Creek Sections 26_28 26.83   10 Year 44.49 215.87 217.41 217.41 217.95 0.009745 3.45 17.98 20.69 0.92
Etobicoke Creek Sections 26_28 26.83   25 Year 54.94 215.87 217.60 217.60 218.19 0.009322 3.66 22.06 42.41 0.92
Etobicoke Creek Sections 26_28 26.83   50 Year 62.77 215.87 217.71 217.71 218.35 0.009373 3.84 24.78 47.71 0.93
Etobicoke Creek Sections 26_28 26.83   100 year 70.82 215.87 217.92 217.81 218.53 0.007846 3.79 30.50 61.25 0.87
Etobicoke Creek Sections 26_28 26.83   350 year 105.17 215.87 218.47 218.37 218.75 0.003665 3.06 95.45 123.99 0.62
Etobicoke Creek Sections 26_28 26.83   Regional 285.80 215.87 219.12 219.12 219.59 0.006152 4.63 190.10 166.31 0.83

Etobicoke Creek Sections 26_28 26.82   2 Year 25.11 214.50 215.90 215.40 216.05 0.002656 1.75 15.90 14.68 0.48
Etobicoke Creek Sections 26_28 26.82   5 Year 36.19 214.50 216.17 215.64 216.38 0.002919 2.07 20.08 16.30 0.52
Etobicoke Creek Sections 26_28 26.82   10 Year 44.49 214.50 216.28 215.79 216.56 0.003479 2.37 21.96 17.04 0.58
Etobicoke Creek Sections 26_28 26.82   25 Year 54.94 214.50 216.42 215.98 216.77 0.004088 2.70 24.32 18.26 0.63
Etobicoke Creek Sections 26_28 26.82   50 Year 62.77 214.50 216.38 216.11 216.86 0.005739 3.15 23.63 17.89 0.75
Etobicoke Creek Sections 26_28 26.82   100 year 70.82 214.50 216.34 216.23 216.98 0.007941 3.65 22.87 17.47 0.87
Etobicoke Creek Sections 26_28 26.82   350 year 105.17 214.50 216.72 216.72 217.63 0.008769 4.37 30.35 53.11 0.95
Etobicoke Creek Sections 26_28 26.82   Regional 285.80 214.50 218.11 218.11 218.62 0.004159 4.19 192.85 169.40 0.71

Etobicoke Creek Sections 26_28 26.81   2 Year 26.59 213.19 214.44 214.05 214.58 0.003035 1.79 23.80 42.98 0.52
Etobicoke Creek Sections 26_28 26.81   5 Year 38.12 213.19 214.67 214.34 214.83 0.003028 2.00 38.67 82.07 0.53
Etobicoke Creek Sections 26_28 26.81   10 Year 46.89 213.19 214.84 214.43 214.99 0.002593 2.00 54.38 102.76 0.50
Etobicoke Creek Sections 26_28 26.81   25 Year 58.19 213.19 215.03 214.45 215.17 0.002314 2.03 76.97 147.99 0.48
Etobicoke Creek Sections 26_28 26.81   50 Year 66.67 213.19 215.19 214.81 215.29 0.001731 1.86 101.34 156.50 0.42
Etobicoke Creek Sections 26_28 26.81   100 year 75.34 213.19 215.33 214.88 215.41 0.001419 1.76 123.75 163.93 0.39
Etobicoke Creek Sections 26_28 26.81   350 year 110.80 213.19 216.00 215.18 216.03 0.000554 1.32 240.45 178.40 0.25
Etobicoke Creek Sections 26_28 26.81   Regional 282.63 213.19 217.74 215.72 217.77 0.000339 1.43 589.78 280.61 0.21

Etobicoke Creek Sections 1 1.23    2 Year 124.50 98.00 100.13 100.13 100.92 0.009592 4.14 39.64 31.52 0.98
Etobicoke Creek Sections 1 1.23    5 Year 167.75 98.00 100.52 100.52 101.42 0.008608 4.47 53.34 38.54 0.96
Etobicoke Creek Sections 1 1.23    10 Year 204.89 98.00 100.82 100.82 101.79 0.008102 4.71 65.69 45.79 0.95
Etobicoke Creek Sections 1 1.23    25 Year 254.62 98.00 100.87 100.87 102.29 0.011535 5.70 68.23 47.24 1.14
Etobicoke Creek Sections 1 1.23    50 Year 293.00 98.00 101.59 101.59 102.40 0.005292 4.55 124.39 86.38 0.80



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Etobicoke Creek Sections 1 1.23    100 year 334.96 98.00 101.75 101.75 102.62 0.005560 4.81 137.95 89.08 0.83
Etobicoke Creek Sections 1 1.23    350 year 559.52 98.00 102.53 102.53 103.57 0.005768 5.62 211.57 97.35 0.87
Etobicoke Creek Sections 1 1.23    Regional 897.38 98.00 104.00 104.87 0.003733 5.52 366.06 113.96 0.74

Etobicoke Creek Sections 1 1.22    2 Year 124.50 97.27 99.96 98.88 100.15 0.001555 2.00 72.90 41.78 0.41
Etobicoke Creek Sections 1 1.22    5 Year 167.75 97.27 100.20 99.24 100.48 0.002018 2.43 83.47 44.60 0.47
Etobicoke Creek Sections 1 1.22    10 Year 204.89 97.27 100.38 99.50 100.74 0.002374 2.75 91.57 45.12 0.52
Etobicoke Creek Sections 1 1.22    25 Year 254.62 97.27 100.61 99.79 101.07 0.002751 3.12 102.25 45.99 0.56
Etobicoke Creek Sections 1 1.22    50 Year 293.00 97.27 100.82 100.03 101.34 0.002890 3.33 111.72 46.88 0.58
Etobicoke Creek Sections 1 1.22    100 year 334.96 97.27 101.02 100.23 101.61 0.003053 3.56 121.38 48.79 0.61
Etobicoke Creek Sections 1 1.22    350 year 559.52 97.27 102.17 101.19 102.98 0.003013 4.27 179.31 52.35 0.63
Etobicoke Creek Sections 1 1.22    Regional 897.38 97.27 103.66 102.31 104.70 0.002788 4.95 261.38 56.89 0.64

Etobicoke Creek Sections 1 1.215   Bridge

Etobicoke Creek Sections 1 1.21    2 Year 124.50 97.27 99.86 98.92 100.07 0.001864 2.05 65.13 38.01 0.44
Etobicoke Creek Sections 1 1.21    5 Year 167.75 97.27 100.04 99.23 100.36 0.002579 2.55 72.52 44.99 0.52
Etobicoke Creek Sections 1 1.21    10 Year 204.89 97.27 100.16 99.46 100.59 0.003254 2.95 77.73 45.45 0.59
Etobicoke Creek Sections 1 1.21    25 Year 254.62 97.27 100.27 99.76 100.87 0.004293 3.49 82.90 45.91 0.69
Etobicoke Creek Sections 1 1.21    50 Year 293.00 97.27 100.39 99.97 101.11 0.004824 3.81 88.56 46.42 0.73
Etobicoke Creek Sections 1 1.21    100 year 334.96 97.27 100.51 100.23 101.35 0.005430 4.16 93.99 46.89 0.78
Etobicoke Creek Sections 1 1.21    350 year 559.52 97.27 101.16 101.16 102.59 0.007237 5.50 125.24 49.55 0.94
Etobicoke Creek Sections 1 1.21    Regional 897.38 97.27 102.27 102.27 104.16 0.006825 6.42 183.21 54.29 0.95

Etobicoke Creek Sections 1 1.20    2 Year 124.50 97.10 99.38 99.38 99.80 0.006110 3.16 70.79 97.45 0.76
Etobicoke Creek Sections 1 1.20    5 Year 167.75 97.10 99.59 99.59 100.06 0.006480 3.50 90.59 98.48 0.80
Etobicoke Creek Sections 1 1.20    10 Year 204.89 97.10 99.73 99.73 100.25 0.006821 3.77 104.97 99.22 0.83
Etobicoke Creek Sections 1 1.20    25 Year 254.62 97.10 99.90 99.90 100.49 0.007253 4.09 121.97 100.09 0.87
Etobicoke Creek Sections 1 1.20    50 Year 293.00 97.10 100.04 100.04 100.66 0.007329 4.28 135.46 100.75 0.88
Etobicoke Creek Sections 1 1.20    100 year 334.96 97.10 100.15 100.15 100.83 0.007681 4.52 147.29 101.27 0.91
Etobicoke Creek Sections 1 1.20    350 year 559.52 97.10 100.72 100.72 101.63 0.008607 5.48 205.36 103.78 1.00
Etobicoke Creek Sections 1 1.20    Regional 897.38 97.10 101.42 101.42 102.62 0.009222 6.50 278.90 106.88 1.07

Etobicoke Creek Sections 1 1.195   2 Year 124.50 96.07 98.40 97.94 98.70 0.003447 2.75 95.10 139.31 0.60
Etobicoke Creek Sections 1 1.195   5 Year 167.75 96.07 98.65 98.50 98.95 0.003276 2.89 131.00 140.03 0.60
Etobicoke Creek Sections 1 1.195   10 Year 204.89 96.07 98.95 99.19 0.002540 2.76 173.14 140.83 0.54
Etobicoke Creek Sections 1 1.195   25 Year 254.62 96.07 99.04 99.36 0.003300 3.21 185.50 141.06 0.61
Etobicoke Creek Sections 1 1.195   50 Year 293.00 96.07 99.20 99.52 0.003252 3.31 207.97 141.47 0.62
Etobicoke Creek Sections 1 1.195   100 year 334.96 96.07 99.36 99.69 0.003239 3.42 230.35 141.88 0.62
Etobicoke Creek Sections 1 1.195   350 year 559.52 96.07 100.00 100.41 0.003552 4.06 321.90 143.56 0.67
Etobicoke Creek Sections 1 1.195   Regional 897.38 96.07 100.65 101.23 0.004331 4.99 415.71 145.31 0.76

Etobicoke Creek Sections 1 1.19    2 Year 124.50 94.60 96.43 96.43 97.13 0.009558 4.07 48.30 46.35 0.96
Etobicoke Creek Sections 1 1.19    5 Year 167.75 94.60 96.85 96.85 97.56 0.007810 4.21 71.28 64.90 0.90
Etobicoke Creek Sections 1 1.19    10 Year 204.89 94.60 96.93 96.93 97.87 0.010070 4.89 76.63 68.60 1.02
Etobicoke Creek Sections 1 1.19    25 Year 254.62 94.60 97.48 97.48 98.14 0.005895 4.32 126.76 108.57 0.81
Etobicoke Creek Sections 1 1.19    50 Year 293.00 94.60 97.65 97.65 98.32 0.005840 4.47 146.18 121.17 0.82
Etobicoke Creek Sections 1 1.19    100 year 334.96 94.60 97.82 97.82 98.50 0.005799 4.61 167.29 133.51 0.82
Etobicoke Creek Sections 1 1.19    350 year 559.52 94.60 98.48 98.48 99.21 0.005721 5.19 272.69 166.91 0.84
Etobicoke Creek Sections 1 1.19    Regional 897.38 94.60 99.90 100.31 0.002733 4.41 513.21 171.82 0.61

Etobicoke Creek Sections 1 1.18    2 Year 124.50 92.31 94.28 94.10 94.90 0.006853 3.60 41.55 28.30 0.83
Etobicoke Creek Sections 1 1.18    5 Year 167.75 92.31 94.71 94.47 95.42 0.006046 3.87 54.51 31.57 0.81
Etobicoke Creek Sections 1 1.18    10 Year 204.89 92.31 95.02 94.75 95.84 0.006030 4.19 64.75 41.85 0.82
Etobicoke Creek Sections 1 1.18    25 Year 254.62 92.31 95.41 94.98 96.33 0.005725 4.48 88.38 79.82 0.82
Etobicoke Creek Sections 1 1.18    50 Year 293.00 92.31 95.82 95.82 96.60 0.004345 4.24 131.98 143.83 0.73
Etobicoke Creek Sections 1 1.18    100 year 334.96 92.31 95.75 94.99 96.86 0.006273 5.03 122.39 130.51 0.87
Etobicoke Creek Sections 1 1.18    350 year 559.52 92.31 97.91 98.07 0.000840 2.56 602.90 239.03 0.35
Etobicoke Creek Sections 1 1.18    Regional 897.38 92.31 99.95 100.04 0.000393 2.15 1099.14 248.49 0.25

Etobicoke Creek Sections 1 1.17    2 Year 125.47 91.04 94.16 92.75 94.39 0.001500 2.12 68.11 33.08 0.39
Etobicoke Creek Sections 1 1.17    5 Year 168.04 91.04 94.60 93.15 94.88 0.001668 2.44 83.10 36.55 0.42
Etobicoke Creek Sections 1 1.17    10 Year 205.30 91.04 94.92 93.46 95.26 0.001804 2.69 95.30 39.57 0.44
Etobicoke Creek Sections 1 1.17    25 Year 255.33 91.04 95.32 93.84 95.73 0.001911 2.95 111.78 42.78 0.46
Etobicoke Creek Sections 1 1.17    50 Year 293.57 91.04 95.62 94.11 96.07 0.001934 3.11 124.79 45.42 0.47
Etobicoke Creek Sections 1 1.17    100 year 335.55 91.04 95.55 94.38 96.16 0.002691 3.63 121.62 44.80 0.55
Etobicoke Creek Sections 1 1.17    350 year 560.61 91.04 96.88 95.60 97.71 0.002748 4.37 182.40 56.14 0.58
Etobicoke Creek Sections 1 1.17    Regional 899.41 91.04 98.74 96.93 99.69 0.002334 4.85 274.91 154.55 0.56

Etobicoke Creek Sections 1 1.165   Bridge

Etobicoke Creek Sections 1 1.16    2 Year 125.47 91.04 93.27 93.27 94.02 0.007963 4.17 45.54 35.87 0.91
Etobicoke Creek Sections 1 1.16    5 Year 168.04 91.04 93.63 93.63 94.49 0.007635 4.54 59.53 40.53 0.92
Etobicoke Creek Sections 1 1.16    10 Year 205.30 91.04 93.91 93.91 94.85 0.007490 4.82 71.30 44.26 0.93
Etobicoke Creek Sections 1 1.16    25 Year 255.33 91.04 94.29 94.29 95.25 0.006765 4.99 88.63 47.40 0.90
Etobicoke Creek Sections 1 1.16    50 Year 293.57 91.04 94.48 94.48 95.53 0.006957 5.27 97.65 48.73 0.92
Etobicoke Creek Sections 1 1.16    100 year 335.55 91.04 94.69 94.69 95.82 0.007070 5.53 107.46 50.25 0.94
Etobicoke Creek Sections 1 1.16    350 year 560.61 91.04 95.69 95.69 97.14 0.007084 6.53 156.23 56.42 0.98
Etobicoke Creek Sections 1 1.16    Regional 899.41 91.04 96.78 96.78 98.73 0.007524 7.78 210.83 62.57 1.05

Etobicoke Creek Sections 1 1.15    2 Year 125.47 90.50 92.81 92.66 93.39 0.006056 3.52 49.10 47.81 0.75
Etobicoke Creek Sections 1 1.15    5 Year 168.04 90.50 93.16 92.97 93.83 0.006021 3.87 69.25 69.31 0.77
Etobicoke Creek Sections 1 1.15    10 Year 205.30 90.50 93.46 93.38 94.12 0.005432 3.96 92.39 83.78 0.74
Etobicoke Creek Sections 1 1.15    25 Year 255.33 90.50 93.75 93.70 94.44 0.005310 4.17 118.88 97.74 0.75
Etobicoke Creek Sections 1 1.15    50 Year 293.57 90.50 93.92 93.81 94.65 0.005464 4.38 135.87 107.70 0.77
Etobicoke Creek Sections 1 1.15    100 year 335.55 90.50 94.05 93.90 94.92 0.006183 4.78 152.95 150.66 0.82
Etobicoke Creek Sections 1 1.15    350 year 560.61 90.50 95.02 95.59 0.003893 4.47 321.27 195.53 0.68
Etobicoke Creek Sections 1 1.15    Regional 899.41 90.50 96.21 96.59 0.002437 4.14 557.06 200.76 0.56

Etobicoke Creek Sections 1 1.145   2 Year 125.47 89.97 92.45 91.97 92.82 0.003561 2.94 66.67 50.25 0.60
Etobicoke Creek Sections 1 1.145   5 Year 168.04 89.97 92.80 92.30 93.24 0.003678 3.28 85.84 57.96 0.63
Etobicoke Creek Sections 1 1.145   10 Year 205.30 89.97 93.01 92.58 93.59 0.004387 3.75 98.39 81.00 0.69
Etobicoke Creek Sections 1 1.145   25 Year 255.33 89.97 93.33 92.89 93.92 0.004142 3.91 140.43 140.14 0.69
Etobicoke Creek Sections 1 1.145   50 Year 293.57 89.97 93.57 92.88 94.10 0.003725 3.88 174.43 148.33 0.66
Etobicoke Creek Sections 1 1.145   100 year 335.55 89.97 93.76 92.97 94.28 0.003580 3.94 203.31 152.48 0.65
Etobicoke Creek Sections 1 1.145   350 year 560.61 89.97 94.82 95.19 0.002363 3.78 372.93 164.09 0.55
Etobicoke Creek Sections 1 1.145   Regional 899.41 89.97 96.02 96.36 0.001855 3.89 573.78 169.49 0.51

Etobicoke Creek Sections 1 1.14    2 Year 125.47 88.60 90.55 90.42 91.36 0.009160 4.19 39.96 32.09 0.96
Etobicoke Creek Sections 1 1.14    5 Year 168.04 88.60 90.98 90.98 91.85 0.007761 4.41 56.77 44.53 0.92
Etobicoke Creek Sections 1 1.14    10 Year 205.30 88.60 91.36 91.36 92.19 0.006381 4.42 76.89 57.27 0.85
Etobicoke Creek Sections 1 1.14    25 Year 255.33 88.60 91.66 91.66 92.57 0.006296 4.71 95.37 63.64 0.86
Etobicoke Creek Sections 1 1.14    50 Year 293.57 88.60 91.88 91.88 92.83 0.006226 4.90 109.36 68.07 0.87
Etobicoke Creek Sections 1 1.14    100 year 335.55 88.60 92.14 92.14 93.08 0.005742 4.96 127.92 71.69 0.84
Etobicoke Creek Sections 1 1.14    350 year 560.61 88.60 92.94 92.94 94.16 0.006324 5.97 187.89 77.53 0.92
Etobicoke Creek Sections 1 1.14    Regional 899.41 88.60 94.27 94.27 95.52 0.005127 6.43 323.15 114.15 0.86

Etobicoke Creek Sections 1 1.136   2 Year 125.47 87.70 90.11 90.40 0.003270 2.90 91.98 82.90 0.60
Etobicoke Creek Sections 1 1.136   5 Year 168.04 87.70 90.47 90.77 0.002971 3.04 125.23 97.84 0.58
Etobicoke Creek Sections 1 1.136   10 Year 205.30 87.70 90.80 91.08 0.002595 3.06 159.85 113.40 0.56
Etobicoke Creek Sections 1 1.136   25 Year 255.33 87.70 91.14 91.43 0.002521 3.23 201.98 136.46 0.56
Etobicoke Creek Sections 1 1.136   50 Year 293.57 87.70 91.26 91.59 0.002716 3.44 219.18 137.42 0.58
Etobicoke Creek Sections 1 1.136   100 year 335.55 87.70 91.46 91.78 0.002636 3.51 245.68 138.31 0.58



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Etobicoke Creek Sections 1 1.136   350 year 560.61 87.70 92.30 92.64 0.002506 3.92 363.22 141.50 0.58
Etobicoke Creek Sections 1 1.136   Regional 899.41 87.70 93.27 93.67 0.002521 4.47 502.15 145.00 0.61

Etobicoke Creek Sections 1 1.134   2 Year 125.47 86.65 89.27 88.93 89.71 0.004229 3.47 73.31 63.66 0.69
Etobicoke Creek Sections 1 1.134   5 Year 168.04 86.65 89.81 90.20 0.003207 3.43 114.93 90.81 0.62
Etobicoke Creek Sections 1 1.134   10 Year 205.30 86.65 89.68 89.58 90.37 0.005837 4.50 103.52 83.52 0.83
Etobicoke Creek Sections 1 1.134   25 Year 255.33 86.65 89.92 89.84 90.70 0.006336 4.93 124.67 96.66 0.87
Etobicoke Creek Sections 1 1.134   50 Year 293.57 86.65 90.21 90.21 90.89 0.005258 4.76 155.05 105.03 0.81
Etobicoke Creek Sections 1 1.134   100 year 335.55 86.65 90.35 90.35 91.07 0.005547 5.01 169.41 105.71 0.84
Etobicoke Creek Sections 1 1.134   350 year 560.61 86.65 90.97 90.97 91.89 0.006596 6.07 235.91 108.31 0.93
Etobicoke Creek Sections 1 1.134   Regional 899.41 86.65 91.74 91.69 92.88 0.007329 7.13 319.96 111.43 1.01

Etobicoke Creek Sections 1 1.13    2 Year 125.47 85.50 87.97 87.97 88.58 0.007694 4.38 63.91 58.30 0.90
Etobicoke Creek Sections 1 1.13    5 Year 168.04 85.50 88.06 88.06 89.03 0.011838 5.57 69.40 62.76 1.13
Etobicoke Creek Sections 1 1.13    10 Year 205.30 85.50 88.72 88.72 89.20 0.005275 4.35 138.88 121.63 0.78
Etobicoke Creek Sections 1 1.13    25 Year 255.33 85.50 88.89 88.89 89.42 0.005747 4.71 160.78 126.72 0.82
Etobicoke Creek Sections 1 1.13    50 Year 293.57 85.50 89.02 89.02 89.57 0.005957 4.92 177.39 129.93 0.84
Etobicoke Creek Sections 1 1.13    100 year 335.55 85.50 89.14 89.14 89.72 0.006194 5.13 193.42 130.68 0.87
Etobicoke Creek Sections 1 1.13    350 year 560.61 85.50 89.64 89.64 90.39 0.007734 6.26 259.31 133.83 0.99
Etobicoke Creek Sections 1 1.13    Regional 899.41 85.50 90.22 90.22 91.19 0.009334 7.51 338.09 137.52 1.11

Etobicoke Creek Sections 1 1.125   2 Year 125.47 84.60 86.81 86.81 87.24 0.006125 3.70 87.05 106.10 0.80
Etobicoke Creek Sections 1 1.125   5 Year 168.04 84.60 87.11 87.11 87.51 0.005469 3.81 122.32 129.85 0.77
Etobicoke Creek Sections 1 1.125   10 Year 205.30 84.60 87.23 87.23 87.68 0.006116 4.16 137.85 132.65 0.83
Etobicoke Creek Sections 1 1.125   25 Year 255.33 84.60 87.38 87.38 87.88 0.006681 4.52 158.69 136.69 0.87
Etobicoke Creek Sections 1 1.125   50 Year 293.57 84.60 87.50 87.50 88.02 0.006940 4.73 174.58 139.63 0.89
Etobicoke Creek Sections 1 1.125   100 year 335.55 84.60 87.60 87.60 88.16 0.007309 4.98 189.88 142.33 0.92
Etobicoke Creek Sections 1 1.125   350 year 560.61 84.60 88.24 88.81 0.006822 5.47 283.35 150.46 0.92
Etobicoke Creek Sections 1 1.125   Regional 899.41 84.60 89.07 89.65 0.005912 5.85 410.14 154.31 0.89

Etobicoke Creek Sections 1 1.12    2 Year 125.47 83.20 84.97 84.79 85.30 0.005262 2.76 71.08 86.25 0.71
Etobicoke Creek Sections 1 1.12    5 Year 168.04 83.20 85.20 85.05 85.58 0.005211 3.02 92.47 93.75 0.72
Etobicoke Creek Sections 1 1.12    10 Year 205.30 83.20 85.39 85.21 85.80 0.005154 3.21 110.19 98.84 0.73
Etobicoke Creek Sections 1 1.12    25 Year 255.33 83.20 85.60 86.05 0.005171 3.44 132.03 104.77 0.74
Etobicoke Creek Sections 1 1.12    50 Year 293.57 83.20 85.75 86.24 0.005166 3.60 148.21 108.95 0.75
Etobicoke Creek Sections 1 1.12    100 year 335.55 83.20 85.88 85.67 86.41 0.005376 3.81 162.70 112.57 0.77
Etobicoke Creek Sections 1 1.12    350 year 560.61 83.20 86.39 86.35 87.19 0.006766 4.84 224.51 125.19 0.90
Etobicoke Creek Sections 1 1.12    Regional 899.41 83.20 87.05 86.99 88.09 0.007335 5.75 307.25 128.13 0.97

Etobicoke Creek Sections 1 1.11    2 Year 129.73 81.40 83.44 83.44 83.78 0.006093 3.42 98.43 124.52 0.78
Etobicoke Creek Sections 1 1.11    5 Year 172.43 81.40 83.59 83.59 83.98 0.006889 3.83 117.39 125.00 0.84
Etobicoke Creek Sections 1 1.11    10 Year 210.57 81.40 83.71 83.71 84.14 0.007509 4.14 132.12 125.37 0.89
Etobicoke Creek Sections 1 1.11    25 Year 261.61 81.40 83.85 83.85 84.34 0.008156 4.50 150.25 125.83 0.93
Etobicoke Creek Sections 1 1.11    50 Year 301.10 81.40 83.96 83.96 84.48 0.008594 4.75 163.06 126.17 0.96
Etobicoke Creek Sections 1 1.11    100 year 343.64 81.40 84.08 84.06 84.62 0.008648 4.92 178.55 126.54 0.98
Etobicoke Creek Sections 1 1.11    350 year 570.34 81.40 84.86 85.36 0.006419 5.06 278.43 128.77 0.88
Etobicoke Creek Sections 1 1.11    Regional 892.36 81.40 85.82 86.33 0.005075 5.31 403.19 131.52 0.81

Etobicoke Creek Sections 1 1.107   2 Year 129.73 80.75 82.34 82.50 0.003943 2.40 101.26 80.63 0.61
Etobicoke Creek Sections 1 1.107   5 Year 172.43 80.75 82.56 82.77 0.004239 2.72 119.74 82.97 0.64
Etobicoke Creek Sections 1 1.107   10 Year 210.57 80.75 82.74 82.99 0.004488 2.97 134.46 84.85 0.67
Etobicoke Creek Sections 1 1.107   25 Year 261.61 80.75 82.95 83.24 0.004774 3.28 152.39 86.71 0.71
Etobicoke Creek Sections 1 1.107   50 Year 301.10 80.75 83.09 83.43 0.004959 3.49 165.18 87.61 0.73
Etobicoke Creek Sections 1 1.107   100 year 343.64 80.75 83.24 83.61 0.005142 3.70 177.93 88.14 0.75
Etobicoke Creek Sections 1 1.107   350 year 570.34 80.75 83.88 84.45 0.005995 4.65 235.27 90.22 0.84
Etobicoke Creek Sections 1 1.107   Regional 892.36 80.75 84.41 83.98 85.37 0.008216 6.05 283.85 91.71 1.01

Etobicoke Creek Sections 1 1.106   2 Year 129.73 80.15 81.28 81.28 81.63 0.010159 3.04 72.62 101.37 0.92
Etobicoke Creek Sections 1 1.106   5 Year 172.43 80.15 81.43 81.43 81.84 0.010562 3.38 88.09 102.99 0.96
Etobicoke Creek Sections 1 1.106   10 Year 210.57 80.15 81.55 81.55 82.02 0.010790 3.63 100.79 104.29 0.99
Etobicoke Creek Sections 1 1.106   25 Year 261.61 80.15 81.70 81.70 82.23 0.010967 3.92 116.70 105.90 1.01
Etobicoke Creek Sections 1 1.106   50 Year 301.10 80.15 81.81 81.81 82.39 0.011076 4.12 128.23 107.06 1.03
Etobicoke Creek Sections 1 1.106   100 year 343.64 80.15 81.92 81.92 82.55 0.011140 4.32 140.19 108.24 1.04
Etobicoke Creek Sections 1 1.106   350 year 570.34 80.15 82.44 82.44 83.29 0.011321 5.17 196.69 111.79 1.10
Etobicoke Creek Sections 1 1.106   Regional 892.36 80.15 83.70 83.04 84.36 0.005259 4.73 342.34 119.48 0.80

Etobicoke Creek Sections 1 1.105   2 Year 129.75 78.06 80.56 80.56 81.14 0.012408 3.40 38.16 60.47 1.00
Etobicoke Creek Sections 1 1.105   5 Year 172.47 78.06 80.81 80.81 81.51 0.011870 3.72 46.39 69.10 1.00
Etobicoke Creek Sections 1 1.105   10 Year 210.67 78.06 81.08 81.08 81.61 0.008186 3.42 86.96 102.24 0.85
Etobicoke Creek Sections 1 1.105   25 Year 261.70 78.06 81.08 81.08 81.91 0.012632 4.25 86.96 102.24 1.06
Etobicoke Creek Sections 1 1.105   50 Year 301.04 78.06 81.08 81.08 82.17 0.016715 4.89 86.96 102.24 1.22
Etobicoke Creek Sections 1 1.105   100 year 343.91 78.06 81.52 81.52 82.18 0.007933 3.96 133.97 106.82 0.87
Etobicoke Creek Sections 1 1.105   350 year 570.39 78.06 82.08 82.08 82.95 0.008240 4.72 195.13 112.29 0.92
Etobicoke Creek Sections 1 1.105   Regional 892.78 78.06 83.78 82.71 84.28 0.002832 3.84 395.29 123.97 0.59

Etobicoke Creek Sections 1 1.10    2 Year 129.75 77.10 79.06 78.50 79.32 0.003383 2.24 57.85 67.57 0.56
Etobicoke Creek Sections 1 1.10    5 Year 172.47 77.10 79.38 78.75 79.69 0.003296 2.49 71.14 86.34 0.57
Etobicoke Creek Sections 1 1.10    10 Year 210.67 77.10 79.66 78.95 80.01 0.003104 2.64 85.67 104.95 0.56
Etobicoke Creek Sections 1 1.10    25 Year 261.70 77.10 80.09 79.21 80.37 0.002150 2.47 164.89 152.77 0.48
Etobicoke Creek Sections 1 1.10    50 Year 301.04 77.10 80.39 79.40 80.63 0.001738 2.39 213.44 168.30 0.44
Etobicoke Creek Sections 1 1.10    100 year 343.91 77.10 80.70 79.61 80.92 0.001423 2.31 268.38 184.30 0.41
Etobicoke Creek Sections 1 1.10    350 year 570.39 77.10 82.16 80.48 82.30 0.000686 2.05 561.89 206.81 0.30
Etobicoke Creek Sections 1 1.10    Regional 892.78 77.10 83.94 81.11 84.05 0.000411 1.96 1022.52 308.59 0.24

Etobicoke Creek Sections 1 1.09    2 Year 129.75 76.35 78.61 78.15 78.92 0.003598 2.83 75.19 50.75 0.60
Etobicoke Creek Sections 1 1.09    5 Year 172.47 76.35 78.92 78.45 79.29 0.003747 3.16 90.67 52.73 0.63
Etobicoke Creek Sections 1 1.09    10 Year 210.67 76.35 79.25 78.65 79.64 0.003472 3.29 106.83 54.13 0.62
Etobicoke Creek Sections 1 1.09    25 Year 261.70 76.35 79.57 78.90 80.02 0.003583 3.58 122.35 55.01 0.64
Etobicoke Creek Sections 1 1.09    50 Year 301.04 76.35 79.81 79.08 80.30 0.003589 3.76 134.24 55.94 0.65
Etobicoke Creek Sections 1 1.09    100 year 343.91 76.35 80.06 79.26 80.59 0.003586 3.94 146.60 56.50 0.66
Etobicoke Creek Sections 1 1.09    350 year 570.39 76.35 81.26 80.09 81.98 0.003455 4.67 206.09 58.98 0.67
Etobicoke Creek Sections 1 1.09    Regional 892.78 76.35 82.77 81.09 83.71 0.003194 5.37 282.30 65.32 0.68

Etobicoke Creek Sections 1 1.085   Bridge

Etobicoke Creek Sections 1 1.08    2 Year 129.75 76.35 78.10 78.10 78.71 0.008640 3.74 51.55 49.00 0.92
Etobicoke Creek Sections 1 1.08    5 Year 172.47 76.35 78.50 78.50 79.09 0.006693 3.79 70.94 52.54 0.84
Etobicoke Creek Sections 1 1.08    10 Year 210.67 76.35 78.58 78.58 79.37 0.008644 4.42 74.95 53.24 0.96
Etobicoke Creek Sections 1 1.08    25 Year 261.70 76.35 78.87 78.87 79.72 0.008185 4.67 89.55 54.35 0.95
Etobicoke Creek Sections 1 1.08    50 Year 301.04 76.35 79.04 79.04 79.97 0.008251 4.90 98.54 55.55 0.96
Etobicoke Creek Sections 1 1.08    100 year 343.91 76.35 79.22 79.22 80.22 0.008321 5.15 107.73 55.61 0.98
Etobicoke Creek Sections 1 1.08    350 year 570.39 76.35 80.04 80.04 81.42 0.008583 6.19 149.69 55.81 1.04
Etobicoke Creek Sections 1 1.08    Regional 892.78 76.35 81.44 81.01 82.92 0.006241 6.56 221.57 56.24 0.93

Etobicoke Creek Sections 1 1.07    2 Year 129.75 75.50 77.57 77.72 0.001440 1.74 80.80 44.92 0.39
Etobicoke Creek Sections 1 1.07    5 Year 172.47 75.50 77.84 78.05 0.001672 2.03 93.09 46.55 0.42
Etobicoke Creek Sections 1 1.07    10 Year 210.67 75.50 78.05 78.30 0.001864 2.27 102.89 48.25 0.46
Etobicoke Creek Sections 1 1.07    25 Year 261.70 75.50 78.29 78.62 0.002109 2.56 114.99 51.82 0.49
Etobicoke Creek Sections 1 1.07    50 Year 301.04 75.50 78.46 78.84 0.002277 2.77 123.94 54.30 0.52
Etobicoke Creek Sections 1 1.07    100 year 343.91 75.50 78.63 79.07 0.002444 2.98 133.51 57.49 0.54
Etobicoke Creek Sections 1 1.07    350 year 570.39 75.50 79.44 80.14 0.002993 3.85 186.99 77.72 0.62
Etobicoke Creek Sections 1 1.07    Regional 892.78 75.50 81.73 82.05 0.000942 2.93 627.72 249.68 0.38



HEC-RAS  Plan: Dec18 (Continued)
River 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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Etobicoke Creek Sections 1 1.06    2 Year 130.50 75.23 77.55 76.25 77.63 0.000695 1.28 102.21 49.85 0.27
Etobicoke Creek Sections 1 1.06    5 Year 173.28 75.23 77.81 76.44 77.93 0.000841 1.52 114.42 50.55 0.31
Etobicoke Creek Sections 1 1.06    10 Year 210.96 75.23 78.02 76.61 78.17 0.000957 1.71 123.90 51.15 0.33
Etobicoke Creek Sections 1 1.06    25 Year 262.16 75.23 78.26 76.81 78.45 0.001112 1.95 134.96 51.84 0.36
Etobicoke Creek Sections 1 1.06    50 Year 301.55 75.23 78.43 76.95 78.66 0.001222 2.12 142.68 52.36 0.38
Etobicoke Creek Sections 1 1.06    100 year 344.69 75.23 78.60 77.11 78.87 0.001336 2.30 150.53 52.89 0.40
Etobicoke Creek Sections 1 1.06    350 year 570.61 75.23 79.41 77.83 79.88 0.001766 3.06 187.36 55.65 0.48
Etobicoke Creek Sections 1 1.06    Regional 895.64 75.23 81.46 78.71 81.94 0.001072 3.12 354.57 237.07 0.40

Etobicoke Creek Sections 1 1.055   Bridge

Etobicoke Creek Sections 1 1.05    2 Year 130.50 75.23 77.42 76.61 77.56 0.001557 1.66 80.29 46.43 0.40
Etobicoke Creek Sections 1 1.05    5 Year 173.28 75.23 77.66 76.81 77.85 0.001824 1.95 90.92 46.54 0.44
Etobicoke Creek Sections 1 1.05    10 Year 210.96 75.23 77.83 76.97 78.07 0.002043 2.18 98.98 46.62 0.47
Etobicoke Creek Sections 1 1.05    25 Year 262.16 75.23 78.03 77.18 78.34 0.002381 2.49 107.81 46.70 0.51
Etobicoke Creek Sections 1 1.05    50 Year 301.55 75.23 78.15 77.33 78.53 0.002646 2.72 113.65 46.77 0.55
Etobicoke Creek Sections 1 1.05    100 year 344.69 75.23 78.28 77.48 78.72 0.002953 2.97 119.22 46.83 0.58
Etobicoke Creek Sections 1 1.05    350 year 570.61 75.23 78.72 78.21 79.61 0.004807 4.20 139.56 47.05 0.76
Etobicoke Creek Sections 1 1.05    Regional 895.64 75.23 79.11 79.11 80.83 0.007996 5.86 157.15 47.22 1.00

Etobicoke Creek Sections 1 1.04    2 Year 130.50 75.20 77.25 76.64 77.40 0.001931 1.97 121.55 162.17 0.44
Etobicoke Creek Sections 1 1.04    5 Year 173.28 75.20 77.50 76.78 77.67 0.001928 2.14 161.73 183.48 0.45
Etobicoke Creek Sections 1 1.04    10 Year 210.96 75.20 77.68 77.17 77.87 0.001977 2.28 193.09 199.78 0.46
Etobicoke Creek Sections 1 1.04    25 Year 262.16 75.20 77.89 77.35 78.09 0.002043 2.44 246.20 223.00 0.48
Etobicoke Creek Sections 1 1.04    50 Year 301.55 75.20 78.03 77.47 78.24 0.002036 2.53 279.53 231.05 0.48
Etobicoke Creek Sections 1 1.04    100 year 344.69 75.20 78.18 77.60 78.39 0.002006 2.59 313.71 232.37 0.48
Etobicoke Creek Sections 1 1.04    350 year 570.61 75.20 78.78 78.16 79.02 0.002087 2.99 453.91 237.72 0.51
Etobicoke Creek Sections 1 1.04    Regional 895.64 75.20 79.45 78.60 79.74 0.002213 3.46 616.67 253.25 0.54

Etobicoke Creek Sections 1 1.035   2 Year 130.50 75.16 76.96 77.17 0.002794 2.15 94.97 119.86 0.52
Etobicoke Creek Sections 1 1.035   5 Year 173.28 75.16 77.16 77.42 0.003127 2.45 123.98 158.28 0.56
Etobicoke Creek Sections 1 1.035   10 Year 210.96 75.16 77.36 77.62 0.002931 2.53 157.39 175.31 0.55
Etobicoke Creek Sections 1 1.035   25 Year 262.16 75.16 77.49 77.81 0.003406 2.84 181.44 186.53 0.60
Etobicoke Creek Sections 1 1.035   50 Year 301.55 75.16 77.62 77.95 0.003462 2.97 206.04 195.90 0.61
Etobicoke Creek Sections 1 1.035   100 year 344.69 75.16 77.75 78.10 0.003495 3.09 232.10 203.58 0.62
Etobicoke Creek Sections 1 1.035   350 year 570.61 75.16 78.34 78.72 0.003357 3.49 358.16 217.69 0.63
Etobicoke Creek Sections 1 1.035   Regional 895.64 75.16 79.00 79.44 0.003305 3.94 504.74 227.17 0.65

Etobicoke Creek Sections 1 1.03    2 Year 130.50 75.12 76.73 76.90 0.003036 2.03 119.05 204.27 0.53
Etobicoke Creek Sections 1 1.03    5 Year 173.28 75.12 76.99 77.14 0.002345 2.00 175.21 213.49 0.48
Etobicoke Creek Sections 1 1.03    10 Year 210.96 75.12 77.25 77.38 0.001789 1.91 231.37 222.84 0.43
Etobicoke Creek Sections 1 1.03    25 Year 262.16 75.12 77.37 77.52 0.002105 2.15 257.82 226.34 0.47
Etobicoke Creek Sections 1 1.03    50 Year 301.55 75.12 77.51 77.66 0.002056 2.22 289.46 228.57 0.47
Etobicoke Creek Sections 1 1.03    100 year 344.69 75.12 77.65 77.81 0.002034 2.30 321.14 230.78 0.47
Etobicoke Creek Sections 1 1.03    350 year 570.61 75.12 78.24 78.44 0.002025 2.66 462.78 244.32 0.49
Etobicoke Creek Sections 1 1.03    Regional 895.64 75.12 78.90 79.15 0.002094 3.09 627.57 254.89 0.51

Etobicoke Creek Sections 1 1.025   2 Year 130.50 74.56 76.45 76.60 0.002065 1.83 114.24 165.36 0.45
Etobicoke Creek Sections 1 1.025   5 Year 173.28 74.56 76.77 76.91 0.001644 1.83 171.19 187.38 0.41
Etobicoke Creek Sections 1 1.025   10 Year 210.96 74.56 77.08 77.20 0.001261 1.77 232.22 205.74 0.37
Etobicoke Creek Sections 1 1.025   25 Year 262.16 74.56 77.12 77.29 0.001790 2.13 240.85 207.20 0.44
Etobicoke Creek Sections 1 1.025   50 Year 301.55 74.56 77.25 77.43 0.001847 2.24 267.76 211.39 0.45
Etobicoke Creek Sections 1 1.025   100 year 344.69 74.56 77.38 77.57 0.001923 2.36 294.35 215.72 0.47
Etobicoke Creek Sections 1 1.025   350 year 570.61 74.56 77.92 78.18 0.002226 2.88 416.32 234.00 0.52
Etobicoke Creek Sections 1 1.025   Regional 895.64 74.56 78.53 78.87 0.002463 3.41 564.77 249.33 0.56

Etobicoke Creek Sections 1 1.02    2 Year 130.50 74.00 76.28 76.40 0.001256 1.58 110.98 153.55 0.36
Etobicoke Creek Sections 1 1.02    5 Year 173.28 74.00 76.63 76.75 0.001108 1.65 167.61 177.19 0.34
Etobicoke Creek Sections 1 1.02    10 Year 210.96 74.00 76.96 75.69 77.07 0.000890 1.62 231.45 200.52 0.32
Etobicoke Creek Sections 1 1.02    25 Year 262.16 74.00 76.92 77.10 0.001481 2.06 222.81 197.52 0.41
Etobicoke Creek Sections 1 1.02    50 Year 301.55 74.00 77.02 77.22 0.001651 2.23 242.73 203.73 0.43
Etobicoke Creek Sections 1 1.02    100 year 344.69 74.00 77.11 77.35 0.001838 2.41 261.89 206.88 0.46
Etobicoke Creek Sections 1 1.02    350 year 570.61 74.00 77.50 77.88 0.002746 3.21 344.10 219.77 0.57
Etobicoke Creek Sections 1 1.02    Regional 895.64 74.00 77.83 77.59 78.47 0.004246 4.26 419.57 231.04 0.72

Etobicoke Creek Sections 1 1.01    2 Year 130.50 74.00 75.80 75.39 76.19 0.005026 2.78 46.99 27.21 0.67
Etobicoke Creek Sections 1 1.01    5 Year 173.28 74.00 75.80 75.67 76.49 0.008861 3.69 46.99 27.21 0.90
Etobicoke Creek Sections 1 1.01    10 Year 210.96 74.00 75.91 75.91 76.82 0.010906 4.23 49.85 27.33 1.00
Etobicoke Creek Sections 1 1.01    25 Year 262.16 74.00 76.52 76.52 76.90 0.003960 3.08 185.89 285.97 0.63
Etobicoke Creek Sections 1 1.01    50 Year 301.55 74.00 76.60 76.60 77.01 0.004221 3.25 210.24 288.89 0.65
Etobicoke Creek Sections 1 1.01    100 year 344.69 74.00 76.70 76.70 77.12 0.004337 3.38 238.96 294.58 0.67
Etobicoke Creek Sections 1 1.01    350 year 570.61 74.00 77.08 77.08 77.58 0.005183 4.05 355.80 325.53 0.75
Etobicoke Creek Sections 1 1.01    Regional 895.64 74.00 77.47 77.47 78.07 0.006071 4.75 487.17 343.27 0.83



 
   
 
Ref: 65655  

 

 
 

 

 

 

Appendix F: 

Phase 2 Bridge/Culvert  

Structure Inventory 
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HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 1
Sandalwood Pkwy

Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

26/11/2015
1a

2 Concrete Box Culverts

46**

236.925**   236.784**

Outlet Details Headwall, Wingwalls
236.825**   236.861**

3000x1200*

Slope: -0.002%**   0.002%**

Inlet Details: Headwall, Wingwalls

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 28
Flow Depth Downstream (cm) 25
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 2

Springtown Trail
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

26/11/2015
1a

3 Concrete Box Culverts

21**

236.015**   236.131**   236.122**

Outlet Details Headwall, Wingwalls
236.135**   236.306**   236.339**

3000x2400**

Slope: 0.006%**   0.008%**   0.01%**

Inlet Details: Headwall, Wingwalls

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 25
Flow Depth Downstream (cm) n/a
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 3

Peter Robertson Blvd
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

26/11/2015
1a

2 Concrete Box Culverts

32*

232.899**   233.691**

Outlet Details Wingwalls
233.527**   234.098**

4000x3000*

Slope: 2%   1.3%

Inlet Details: Wingwalls

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 17
Flow Depth Downstream (cm) n/a
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 4
Great Lakes Drive

Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

26/11/2015
1b

Concrete Box Culvert

82.96

232.55*

Outlet Details Wingwalls
233.04*

4877x1829*

Slope: 0.59%*

Inlet Details: Wingwalls

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm)
Flow Depth Downstream (cm) 9
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 5

Sailwind Road
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

26/11/2015
1b

Concrete Box Culvert

36.6*

231.89*

Outlet Details Wingwalls
232.146*

4877x1829*

Slope: 0.7%*

Inlet Details: Wingwalls

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 50
Flow Depth Downstream (cm) 20
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 6
Pedestrian Bridge

Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

26/11/2015
1b

N/A

N/A

Outlet Details Wingwalls
N/A

Slope: N/A

Inlet Details: Wingwalls

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 19
Flow Depth Downstream (cm) n/a
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 7

Peter Robertson Blvd
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

26/11/2015
1b

Twin Concrete Box Culvert

73.2*

229.87*

Outlet Details Wingwalls
230.586*

3000x1500*

Slope: 0.98%*

Inlet Details: Wingwalls

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 10
Flow Depth Downstream (cm) 30
Observed Erosion: Degenerating o

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 8
Pedestrian Bridge

Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

26/11/2015
1b

N/A

N/A

Outlet Details Wingwalls
N/A

Slope: N/A

Inlet Details: Wingwalls

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 50
Flow Depth Downstream (cm) 20
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 9

Bovaird Drive
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

26/11/2015
1a1

Twin Concrete Box Culverts

175**

227.5*

Outlet Details Headwall, Wingwalls
227.75*

3000x2700*

Slope: N/A

Inlet Details: Wingwalls

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm)
Flow Depth Downstream (cm) 14
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 10
Northampton Street

Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

26/11/2015
2a

Box Culvert with bend (see 

187*

225.85*

Outlet Details Wingwalls
226.30*

3658x2134*

Slope: 0.24%

Inlet Details: Wingwalls

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 2
Flow Depth Downstream (cm) 5
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 11

Williams Pky E & Leacrest St.
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

26/11/2015
2a

CSP Arch

126.8*

222.9399*

Outlet Details
223.31*

4369x2870*

Slope: 0.29%*

Inlet Details: Mitered to slope

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 20
Flow Depth Downstream (cm) 20
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 12

Lascelles Blvd
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

26/11/2015
2a

CSP Arch

38.4*

220.92*

Outlet Details Mitered to slope
221.13*

4369x2870*

Slope: 0.55%*

Inlet Details: Mitered to slope

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 8
Flow Depth Downstream (cm) 21
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 13

Lakehurst Street
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

26/11/2015
2a

CSP Arch

35.36*

219.92*

Outlet Details Mitered to slope
219.98*

4369x2870*

Slope: 0.16%*

Inlet Details: Mitered to slope

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 10
Flow Depth Downstream (cm) 15
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 14

Howden Blvd
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

26/11/2015
2a

CSP Arch

63.4*

219.53*

Outlet Details Mitered to slope
219.75*

4369x2870*

Slope: 0.34%*

Inlet Details: Mitered to slope

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 15
Flow Depth Downstream (cm) 21
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 15

Hazelwood Drive
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

26/11/2015
2a

Concrete Box Culvert

19.95*

218.67*

Outlet Details Wingwalls
218.83*

3650x2000*

Slope: 0.8%*

Inlet Details: Wingwalls

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 7
Flow Depth Downstream (cm) 22
Observed Erosion: Upstream bank

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 16
Pedestrian Bridge

Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

09/11/2015
2b

N/A

N/A

N/A

Outlet Details
N/A

N/A

Slope: N/A

Inlet Details:

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 13
Flow Depth Downstream (cm) 29
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 17
Pedestrian Bridge

Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

09/11/2015
2b

N/A

N/A

N/A

Outlet Details
N/A

N/A

Slope: N/A

Inlet Details:

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 10
Flow Depth Downstream (cm) 33
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 18

Lambeth Street
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

09/11/2015
2b

CSP Arch

39.62*

212.48*

Outlet Details Mitered to slope
212.69*

3099x1981*

Slope: 0.53%*

Inlet Details: Mitered to slope

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 14
Flow Depth Downstream (cm) 20
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 19

Queen Street
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

09/11/2015
2b

Box Culvert

61

211.59**

Outlet Details Headwalls, Wingwalls
212.29**

2400x1800*

Slope: 1.15%*

Inlet Details: Headwalls, Wingwalls

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 15
Flow Depth Downstream (cm) 12
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 20
Pedestrian Bridge

Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

09/11/2015
2b

Twin CSPs

12.5**

208.463**   208.428**

Outlet Details
208.299**   208.517**

1200x930*

Slope: -1.3%**   0.7%**

Inlet Details: Headwall

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 39
Flow Depth Downstream (cm) 6
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 21

Clark Blvd
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

09/11/2015
2b

CSP Arch

42

207*

Outlet Details Wingwalls
207.22*

3500x2250*

Slope: 0.52%*

Inlet Details: Mitered to slope

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 13
Flow Depth Downstream (cm) 19
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 22
Pedestrian Bridge

Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

09/11/2015
2b

Bridge

N/A

N/A

Outlet Details
N/A

Slope: N/A

Inlet Details:

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 25
Flow Depth Downstream (cm) 2
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 23
Pedestrian Bridge

Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

09/11/2015
2b

N/A

N/A

N/A

Outlet Details
N/A

N/A

Slope: N/A

Inlet Details:

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm)
Flow Depth Downstream (cm)
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK

Structure has been removed Structure has been removed



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 24

West Drive
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

09/11/2015
2b

Concrete Box Culvert

33.53*

203.56*

Outlet Details
203.60*

6000x1200*

Slope: 0.12%*

Inlet Details: Gabion headwall

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 17
Flow Depth Downstream (cm) 14
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 25

Rutherford Road
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

09/11/2015
2c

Concrete Culvert

34**

211.816*

Outlet Details Gabion headwall
211.991*

1950*

Slope: 0.52%*

Inlet Details: Gabion headwall

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 4
Flow Depth Downstream (cm) 8
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 26
Pedestrian Bridge

Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

09/11/2015
2c

Twin CSPs

N/A

N/A

Outlet Details Gabion headwall
N/A

Slope: N/A

Inlet Details: Gabion headwall

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 13
Flow Depth Downstream (cm) 19
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK

Note: Structure to be removed as part of re-development at 52 
Rutherford Rd. site



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 27

HWY 410
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

09/11/2015
2c

Concrete Box Culvert

159

209

Outlet Details projecting
209.33

6000x3000

Slope: 0.2%

Inlet Details: 45 wingwall flare

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 6
Flow Depth Downstream (cm) 4
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 28

Tilbury Court
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

09/11/2015
2c

CSP Super Span

18.4

207.47*

Outlet Details Headwall, Wingwalls
207.85*

5300x3000*

Slope: 2.1%*

Inlet Details: Headwall, Wingwalls

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 8
Flow Depth Downstream (cm) 23
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 29

Railroad
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

09/11/2015
2c

Concrete Box Culvert

6

207.25*

Outlet Details Wingwalls
207.27*

7600x3000

Slope: 0.33%*

Inlet Details: Wingwalls

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 20
Flow Depth Downstream (cm) 13
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 30

West Drive and Orenda Road
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

09/11/2015
2b1

Concrete Box Culvert

139**

201.91**

Outlet Details Wingwalls
202.65**

4270x2150*

Slope: -0.53%**

Inlet Details: Wingwalls

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 10
Flow Depth Downstream (cm) 12
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 31

Rutherford Road
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

09/11/2015
2d

CSP Arch

24.3**

203.8*

Outlet Details Gabion headwall
203.9*

4780x2530*

Slope: 0.41%*

Inlet Details: Mitered to slope

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 9
Flow Depth Downstream (cm) 17
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 32

Glidden Road
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

09/11/2015
2d

2 Concrete Box Culverts

27**

200.953**   200.813**

Outlet Details
201.069**   200.861**

3750x2350**

Slope: 0.43%**   0.18%**

Inlet Details: Wingwalls

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 5
Flow Depth Downstream (cm) 42
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 33
Bramsteele Road

Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

09/11/2015
2d

Concrete Box Culvert

25**

194.65**

Outlet Details Wingwalls
194.62**

6300x2300**

Slope: -0.12%**

Inlet Details: Wingwalls

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 6
Flow Depth Downstream (cm) 1
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 34

Steeles Ave E
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

09/11/2015
2d

Concrete Box Culvert

99**

193.11**

Outlet Details
193.45**

5400x1780**

Slope: 0.34%**

Inlet Details: Wingwalls

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 17
Flow Depth Downstream (cm) 8
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 35

HWY 410
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

26/11/2015
2d

Concrete box culvert

124.3

190.84

Outlet Details Wingwall
191.36

6100x2130

Slope: 0.42%

Inlet Details: Headwall

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 8
Flow Depth Downstream (cm) 21
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 36

Westcreek Blvd
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

02/11/2015
2d

Twin Concrete Box Culverts

16**

189.097**   189.042**

Outlet Details
189.034**   189.032**

3500x2400*

Slope: -0.4%**   -0.063%**

Inlet Details:

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 27
Flow Depth Downstream (cm) 24
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 37

Hedgedale Road
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

02/11/2015
2d

Concrete Arc Culvert

24**

186.083**

Outlet Details Wingwalls
186.081**

9000x3600**

Slope: -0.008%**

Inlet Details: Wingwalls

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 17
Flow Depth Downstream (cm) 35
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 38

Tomken Road
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

02/11/2015
2d

SP CSP Arch

31*

182.4*

Outlet Details Gabion wingwalls
182.5*

4720x3070*

Slope: 0.3%*

Inlet Details: Gabion wingwalls

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 25
Flow Depth Downstream (cm) 7
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 39

Railroad
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

09/11/2015
2e

CSP Arch

N/A

N/A

Outlet Details
N/A

1600**

Slope: N/A

Inlet Details:

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 39
Flow Depth Downstream (cm) 46
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 40

Finley Road 
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

09/11/2015
2e

CSP Arc Culvert

23**

193.06**

Outlet Details Mitered to slope
193.32**

3050x1250**

Slope: 1.13%**

Inlet Details: Mitered to slope

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 13
Flow Depth Downstream (cm) 25
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 41

Steeles Ave E
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

02/11/2015
2e

Concrete Box Culvert

50*

190.80*

Outlet Details Headwall
191.1*

4000x1600*

Slope: 0.6%*

Inlet Details: Headwall

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 8
Flow Depth Downstream (cm) 15
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 42

Steelwell Road
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

02/11/2015
2e

Twin Concrete Box Culverts

51.2*

190.05*

Outlet Details Headwall
190.25*

2400x1200*

Slope: 0.4%*

Inlet Details: Headwall

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 3
Flow Depth Downstream (cm) 13
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 43

Westcreek Blvd
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

02/11/2015
2e

Twin Concrete Box Culverts

56.1*

186.36*

Outlet Details Headwall
186.58*

2400x1500*

Slope: 0.4%*

Inlet Details: Headwall

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 24
Flow Depth Downstream (cm) 13
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 44

Tomken Road
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

02/11/2015
2e

SPCSP Pipe-Arch

53*

183.9*

Outlet Details Gabion wingwalls
184.1*

3890x2690*

Slope: 0.38%*

Inlet Details: Gabion headwall

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 21
Flow Depth Downstream (cm) 16
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 45

Wilkinson Road
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

02/11/2015
2e

CSP Arch

27**

183.05**

Outlet Details
183.24**

3800x2150*

Slope: 0.7%**

Inlet Details: Mitered to slope

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 1
Flow Depth Downstream (cm) 23
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 46

HWY 407
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

02/11/2015
2e1

Twin Concrete Box Culverts

116**

179.7**

Outlet Details
181**

5500x2000

Slope: 1.1%**

Inlet Details:

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm)
Flow Depth Downstream (cm)
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 47

Dixie Road
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

02/11/2015
2e1

Precast Concrete

45.92*

177.741*

Outlet Details Wingwalls
178.067*

10973x3048*

Slope: 0.7%*

Inlet Details: Wingwalls

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 25
Flow Depth Downstream (cm) 13
Observed Erosion: N/A

Municipality: Brampton
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 48

Drew Road
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

02/11/2015
2e1

Twin Concrete Box Culverts

30.2*

175.65*

Outlet Details 50o Wingwalls
175.76*

7500x2200*

Slope: 0.36%*

Inlet Details: 45o Wingwalls

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 4
Flow Depth Downstream (cm) 14
Observed Erosion: N/A

Municipality: Mississauga
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 49

Ramp HWY 410 SB to Derry
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

02/11/2015
3a

Concrete Box Culvert

37

184.4

Outlet Details Headwall
184.9

3050x1830

Slope: 1.35%

Inlet Details: Headwall

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm)
Flow Depth Downstream (cm)
Observed Erosion: N/A

Municipality: Mississauga
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK

No Access No Access



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 50

HWY 410
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

02/11/2015
3a

Concrete Box Culvert

177.5

183.38

Outlet Details Headwall
184

4270x1830

Slope: 0.35%

Inlet Details: Headwall

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm)
Flow Depth Downstream (cm)
Observed Erosion: N/A

Municipality: Mississauga
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK

No Access No Access



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 51

Derry Road
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

02/11/2015
3a

Concrete Box Culvert

116

182.2

Outlet Details
183.03

4270x1520* (inlet); 3800x1200** (outl

Slope: 0.72%

Inlet Details: Headwall

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 13
Flow Depth Downstream (cm)
Observed Erosion: N/A

Municipality: Mississauga
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 52

Pacific Cir
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

02/11/2015
3a

Twin Precast Concrete

32*

181.314**   181.028**

Outlet Details Headwall/wingwall
181.299**   181.034**

2440x1220*

Slope: -0.05%**   0.02%**

Inlet Details: Headwall/wingwall

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 2
Flow Depth Downstream (cm) 15
Observed Erosion: N/A

Municipality: Mississauga
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 53

Pacific Cir
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

02/11/2015
3a

Twin Precast Concrete

33**

180.061**   180.039**

Outlet Details Wingwalls
180.433**   180.447**

2440x1220*

Slope: 1.1%**   1.2%**

Inlet Details: Wingwalls

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 6
Flow Depth Downstream (cm) 4
Observed Erosion: Degenerating o

Municipality: Mississauga
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 54

Tomken Road
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

02/11/2015
3a

Concrete Box Culvert

35**

177.59**

Outlet Details
177.64**

3000x1300**

Slope: 0.14%**

Inlet Details: Headwall

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 13
Flow Depth Downstream (cm)
Observed Erosion: N/A

Municipality: Mississauga
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK

No Access



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 55

Long Pipe (Storm Sewer)
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

02/11/2015
3a

Concrete pipe (see drawing

826

168.32*

Outlet Details Wingwalls
172.97*

1820

Slope: 0.56%*

Inlet Details: Wingwalls

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 7
Flow Depth Downstream (cm) 16
Observed Erosion: N/A

Municipality: Mississauga
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



Equivalent Pipe Length Calculations
Reach 3a - strucutre 55, long pipe 

trial Q = 10 cms

diam width height Length n A R V
pipe 1 - C19381 1.8 149.4 0.013 2.543 0.450 3.932 *Length based on C19381 dwg
pipe 2 - C19379 1.8 88.4 0.013 2.543 0.450 3.932 *Length based on Storm Sewer Map by compare pipes in map and C19381
pipe 3 - C19379 1.95 65.0 0.013 2.985 0.488 3.350 *Length based on Storm Sewer Map by compare pipes in map and C19381
pipe 4 - C19378 2.1 212.3 0.013 3.462 0.525 2.889 *Length based on Storm Sewer Map by compare pipes in map and C19381
pipe 5 - C19378 2.1 22.2 0.013 3.462 0.525 2.889 *Length based on Storm Sewer Map by compare pipes in map and C19381
pipe 6 - C19373 2.25 134.9 0.013 3.974 0.563 2.516 *Length based on C19382 dwg
pipe 7 - C19382 2.25 153.9 0.013 3.974 0.563 2.516 *Length based on Storm Sewer Map by compare pipes in map and C19381

Total L 826.076

Head Loss through culvert  = entrance loss + bend losses + friction losses + exit loss
- where Entrance Loss = HLent = Kent*(V^2/2g)
- where Exit Loss = HL exist = Kexit* (V^2/2g)
- where Friction Head Loss = HLf = Kf*(V^2/2g)
- where Kf = (19.6 n^2 L / R^4/3)

friction coeff. Kf
= (19.6 n^2 L / R^4/3) Kent, Kexit, Kbend V^2/2g HL

entrance loss 0.5 0.788 0.394 19.6 n^2 L R^(4/3)
pipe 1 1.4346 0.788 1.130 19.6 0.000169 149.4 0.344839
bend at MH (90 deg) 1 0.788 0.788
pipe 2 0.8491 0.788 0.669 19.6 0.000169 88.4 0.344839
bend at MH (45 deg) 0.7 0.572 0.401
pipe 3 0.5612 0.572 0.321 19.6 0.000169 65.0 0.383677
bend at MH (45 deg) 0.7 0.425 0.298
pipe 4 1.6604 0.425 0.706 19.6 0.000169 212.3 0.423525
pipe 5 0.1736 0.425 0.074 19.6 0.000169 22.2 0.423525
bend at MH (90 deg) 1 0.323 0.323
pipe 6 0.9623 0.323 0.311 19.6 0.000169 134.9 0.464334
bend at MH (90 deg) 1 0.323 0.323
pipe 7 1.0980 0.323 0.355 19.6 0.000169 153.9 0.464334
exit loss 1 0.323 0.323

Therefore, total head loss 6.416 m

Using Pipe Section #1:

Express total head loss in terms of friction loss through an equivalent length of X-section of Pipe #1:

Hf-equiv = HL = Kf1*(V^2/2g)
Hf-equiv = HL = (19.6 n^2 L / R^4/3)*(V^2/2g)

6.416 = 0.00961 *(L-equiv.)* 0.788

Therefore, equivalent L = 847.7 m, with n = 0.013

OR

Express total head loss in terms of friction loss through the X-section of Pipe #1 with a total length of all pipes:

Hf-equiv = HL = (19.6 n^2 L / R^4/3) * (V^2/2g)
where, L-tot = 826.076

6.416 = 46952.6 *(n-equiv)^2)* 0.788

Therefore, equivalent n = 0.0132 , with L = 826.076



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 56

HWY 410
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

02/11/2015
3b

Concrete Box Culvert

97

180.45

Outlet Details Headwall
181.5

4270x2130

Slope: 1.08%

Inlet Details: Headwall

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm)
Flow Depth Downstream (cm)
Observed Erosion: N/A

Municipality: Mississauga
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK

No Access No Access



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 57

Pacific Cir
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

02/11/2015
3b

Concrete Box Culvert

26.21*

177.72*

Outlet Details Wingwalls
177.78*

6096x3353*

Slope: 0.23%*

Inlet Details: Wingwalls

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 25
Flow Depth Downstream (cm) 9
Observed Erosion: N/A

Municipality: Mississauga
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK



HYDRAULIC STRUCTURE INVENTORY SHEET
STRUCTURE No. 58

Tomken Road
Watershed and location Information Structure Configuration and Dimensions Current Flow Information

Site Photograph 

Date (dd/mm/yyyy)
Reach No.:

Structure:
Dimensions (mm) (w x h):
Length (m):

Upstream Invert Elevation (m):
Downstream Invert Elevation (m)

Upstream Photograph (Looking Downstream) Downstream Photograph (Looking Upstream)

02/11/2015
3b

Concrete Bridge

21**

173.398**

Outlet Details
173.338**

10600x2500**

Slope: -0.003%**

Inlet Details:

Flow Present (Yes/No) Yes
Flow Depth Upstream (cm) 13
Flow Depth Downstream (cm) 2
Observed Erosion: Degenerating o

Municipality: Mississauga
Watershed: Etobicoke Creek

*Measurement retrieved from As-Built/design 
drawings
**Measurement based on in-field 
observations/survey/topo mapping

ETOBICOKE CREEK
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Appendix G: 

Phase 2 HEC-RAS Model Results 
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HEC-RAS  Plan: 20June16
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach1a 23.761  Regional 58.19 238.70 241.71 240.10 241.76 0.002452 0.99 58.85 29.57 0.22
Reach1a 23.761  350-year 28.02 238.70 240.92 239.69 240.95 0.002029 0.75 37.29 24.88 0.20
Reach1a 23.761  100-year 19.43 238.70 240.60 239.55 240.62 0.001853 0.65 29.68 22.89 0.18
Reach1a 23.761  50-year 17.57 238.70 240.52 239.51 240.54 0.001814 0.63 27.85 22.41 0.18
Reach1a 23.761  25-year 15.62 238.70 240.43 239.47 240.45 0.001774 0.60 25.86 21.89 0.18
Reach1a 23.761  10-year 12.87 238.70 240.29 239.42 240.31 0.001714 0.56 22.88 21.09 0.17
Reach1a 23.761  5-year 10.71 238.70 240.17 239.37 240.18 0.001658 0.53 20.39 20.39 0.17
Reach1a 23.761  2-year 7.52 238.70 239.97 239.29 239.98 0.001570 0.46 16.36 19.29 0.16

Reach1a 23.76   Regional 58.19 238.50 241.44 240.17 241.51 0.002627 1.13 51.71 30.43 0.28
Reach1a 23.76   350-year 28.02 238.50 240.69 239.75 240.73 0.002302 0.90 31.17 24.53 0.25
Reach1a 23.76   100-year 19.43 238.50 240.39 239.59 240.42 0.002227 0.81 24.02 22.41 0.25
Reach1a 23.76   50-year 17.57 238.50 240.31 239.55 240.34 0.002226 0.79 22.29 21.85 0.25
Reach1a 23.76   25-year 15.62 238.50 240.22 239.50 240.25 0.002227 0.77 20.40 21.22 0.25
Reach1a 23.76   10-year 12.87 238.50 240.09 239.44 240.11 0.002251 0.73 17.58 20.23 0.25
Reach1a 23.76   5-year 10.71 238.50 239.97 239.38 239.99 0.002272 0.70 15.27 19.35 0.25
Reach1a 23.76   2-year 7.52 238.50 239.77 239.29 239.79 0.002313 0.65 11.59 17.69 0.26

Reach1a 23.759  Regional 58.19 238.30 241.14 239.98 241.23 0.003518 1.26 46.11 28.40 0.32
Reach1a 23.759  350-year 28.02 238.30 240.45 239.51 240.50 0.002750 0.98 28.64 22.51 0.28
Reach1a 23.759  100-year 19.43 238.30 240.16 239.34 240.20 0.002523 0.87 22.42 20.54 0.26
Reach1a 23.759  50-year 17.57 238.30 240.09 239.29 240.12 0.002488 0.84 20.88 19.99 0.26
Reach1a 23.759  25-year 15.62 238.30 240.00 239.24 240.03 0.002449 0.81 19.21 19.36 0.26
Reach1a 23.759  10-year 12.87 238.30 239.87 239.16 239.90 0.002413 0.77 16.67 18.37 0.26
Reach1a 23.759  5-year 10.71 238.30 239.75 239.10 239.78 0.002357 0.73 14.61 17.47 0.26
Reach1a 23.759  2-year 7.52 238.30 239.56 238.98 239.58 0.002197 0.66 11.43 15.87 0.25

Reach1a 23.758  Regional 58.19 238.10 240.81 239.74 240.89 0.003106 1.21 48.21 32.43 0.32
Reach1a 23.758  350-year 28.02 238.10 240.20 239.34 240.25 0.002221 0.91 30.78 25.65 0.27
Reach1a 23.758  100-year 19.43 238.10 239.94 239.19 239.97 0.002021 0.80 24.18 23.65 0.25
Reach1a 23.758  50-year 17.57 238.10 239.86 239.15 239.89 0.002014 0.78 22.44 23.11 0.25
Reach1a 23.758  25-year 15.62 238.10 239.78 239.11 239.81 0.002015 0.76 20.52 22.50 0.25
Reach1a 23.758  10-year 12.87 238.10 239.64 239.05 239.67 0.002082 0.74 17.49 21.47 0.26
Reach1a 23.758  5-year 10.71 238.10 239.52 238.99 239.55 0.002123 0.71 15.05 20.47 0.26
Reach1a 23.758  2-year 7.52 238.10 239.34 238.89 239.36 0.002101 0.66 11.46 18.85 0.27

Reach1a 23.757  Regional 58.19 237.90 240.62 239.39 240.64 0.001488 0.76 79.87 84.89 0.19
Reach1a 23.757  350-year 28.02 237.90 240.05 239.05 240.07 0.001158 0.56 49.95 43.28 0.17
Reach1a 23.757  100-year 19.43 237.90 239.79 238.90 239.80 0.001130 0.50 38.81 41.28 0.16
Reach1a 23.757  50-year 17.57 237.90 239.71 238.86 239.72 0.001174 0.49 35.59 40.64 0.17
Reach1a 23.757  25-year 15.62 237.90 239.62 238.82 239.63 0.001249 0.49 31.92 39.91 0.17
Reach1a 23.757  10-year 12.87 237.90 239.46 238.75 239.47 0.001502 0.50 25.65 37.83 0.19
Reach1a 23.757  5-year 10.71 237.90 239.32 238.69 239.34 0.001667 0.51 20.95 34.04 0.21
Reach1a 23.757  2-year 7.52 237.90 239.14 238.57 239.15 0.001730 0.50 15.08 28.29 0.22

Reach1a 23.756  Regional 58.19 237.60 240.27 240.34 0.005262 1.22 51.92 62.45 0.32
Reach1a 23.756  350-year 28.02 237.60 239.81 239.85 0.003161 0.87 32.08 25.74 0.25
Reach1a 23.756  100-year 19.43 237.60 239.57 239.60 0.002635 0.74 26.21 23.75 0.23
Reach1a 23.756  50-year 17.57 237.60 239.49 239.52 0.002666 0.72 24.26 23.08 0.23
Reach1a 23.756  25-year 15.62 237.60 239.39 239.41 0.002773 0.71 21.97 22.26 0.23
Reach1a 23.756  10-year 12.87 237.60 239.17 239.20 0.003622 0.74 17.36 20.49 0.26
Reach1a 23.756  5-year 10.71 237.60 238.99 239.02 0.004776 0.78 13.79 18.96 0.29
Reach1a 23.756  2-year 7.52 237.60 238.76 238.79 0.006118 0.77 9.73 16.68 0.32

Reach1a 23.755  Regional 58.19 237.40 240.12 240.14 0.001197 0.79 92.42 115.31 0.19
Reach1a 23.755  350-year 28.02 237.40 239.69 239.71 0.000978 0.59 51.04 73.08 0.16
Reach1a 23.755  100-year 19.43 237.40 239.47 239.48 0.000836 0.50 38.56 32.18 0.15
Reach1a 23.755  50-year 17.57 237.40 239.39 239.40 0.000829 0.49 35.90 31.42 0.15
Reach1a 23.755  25-year 15.62 237.40 239.28 239.29 0.000847 0.48 32.67 30.47 0.15
Reach1a 23.755  10-year 12.87 237.40 239.03 239.04 0.001141 0.51 25.26 27.90 0.17
Reach1a 23.755  5-year 10.71 237.40 238.80 238.82 0.001461 0.55 19.37 24.46 0.20
Reach1a 23.755  2-year 7.52 237.40 238.51 238.53 0.001917 0.59 12.83 20.53 0.24

Reach1a 23.754  Regional 58.19 237.30 240.05 240.08 0.001086 0.80 91.04 100.76 0.19
Reach1a 23.754  350-year 28.02 237.30 239.64 239.66 0.000855 0.62 51.37 91.91 0.17
Reach1a 23.754  100-year 19.43 237.30 239.42 239.44 0.000727 0.53 36.39 31.78 0.16
Reach1a 23.754  50-year 17.57 237.30 239.34 239.36 0.000721 0.52 33.82 30.30 0.16
Reach1a 23.754  25-year 15.62 237.30 239.24 239.25 0.000724 0.51 30.71 28.89 0.16
Reach1a 23.754  10-year 12.87 237.30 238.97 238.98 0.000970 0.55 23.40 25.40 0.18
Reach1a 23.754  5-year 10.71 237.30 238.72 238.74 0.001446 0.62 17.34 22.90 0.23
Reach1a 23.754  2-year 7.52 237.30 238.37 238.40 0.002699 0.74 10.12 18.59 0.32

Reach1a 23.753  Regional 68.87 236.83 239.80 239.01 240.00 0.001920 2.38 62.84 80.36 0.44
Reach1a 23.753  350-year 33.20 236.83 239.54 238.23 239.62 0.000783 1.43 43.11 71.18 0.28
Reach1a 23.753  100-year 23.55 236.83 239.36 237.95 239.42 0.000550 1.15 35.36 30.28 0.23
Reach1a 23.753  50-year 21.18 236.83 239.29 237.87 239.33 0.000504 1.08 33.16 28.03 0.22
Reach1a 23.753  25-year 18.78 236.83 239.16 237.79 239.22 0.000598 1.13 21.17 24.57 0.24
Reach1a 23.753  10-year 15.48 236.83 238.88 237.67 238.95 0.000760 1.17 13.24 18.80 0.26
Reach1a 23.753  5-year 12.85 236.83 238.64 237.58 238.70 0.000793 1.10 11.69 16.84 0.26
Reach1a 23.753  2-year 9.11 236.83 238.32 237.43 238.37 0.000759 0.95 9.63 14.90 0.25

Reach1a 23.752   1               Culvert



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach1a 23.751  Regional 68.87 236.78 239.65 238.90 239.75 0.001364 1.85 94.41 147.01 0.35
Reach1a 23.751  350-year 33.20 236.78 239.04 238.24 239.16 0.001676 1.74 33.89 73.41 0.38
Reach1a 23.751  100-year 23.55 236.78 238.80 237.96 238.89 0.001388 1.47 25.71 23.86 0.34
Reach1a 23.751  50-year 21.18 236.78 238.72 237.88 238.80 0.001337 1.40 23.79 22.91 0.33
Reach1a 23.751  25-year 18.78 236.78 238.64 237.80 238.71 0.001267 1.32 21.89 21.79 0.32
Reach1a 23.751  10-year 15.48 236.78 238.51 237.69 238.58 0.001295 1.27 16.06 19.78 0.32
Reach1a 23.751  5-year 12.85 236.78 238.40 237.59 238.48 0.001434 1.28 10.05 17.96 0.33
Reach1a 23.751  2-year 9.11 236.78 238.22 237.44 238.27 0.001094 1.03 8.87 16.66 0.28

Reach1a 23.75   Regional 68.87 237.00 239.59 239.64 0.001520 1.09 79.40 80.42 0.28
Reach1a 23.75   350-year 33.20 237.00 238.96 239.03 0.002264 1.14 32.86 60.13 0.36
Reach1a 23.75   100-year 23.55 237.00 238.72 238.78 0.002241 1.09 21.67 24.11 0.37
Reach1a 23.75   50-year 21.18 237.00 238.63 238.69 0.002268 1.07 19.72 22.85 0.37
Reach1a 23.75   25-year 18.78 237.00 238.55 238.61 0.002274 1.05 17.83 21.65 0.37
Reach1a 23.75   10-year 15.48 237.00 238.42 238.48 0.002271 1.02 15.22 20.15 0.37
Reach1a 23.75   5-year 12.85 237.00 238.32 238.36 0.002255 0.98 13.11 18.79 0.37
Reach1a 23.75   2-year 9.11 237.00 238.14 238.18 0.002258 0.92 9.94 16.73 0.38

Reach1a 23.749  Regional 68.87 236.70 239.48 239.50 0.001178 0.82 97.06 78.26 0.19
Reach1a 23.749  350-year 33.20 236.70 238.75 238.79 0.002287 0.90 43.31 69.15 0.26
Reach1a 23.749  100-year 23.55 236.70 238.47 238.52 0.002986 0.92 25.67 26.62 0.30
Reach1a 23.749  50-year 21.18 236.70 238.38 238.43 0.003074 0.91 23.35 25.66 0.30
Reach1a 23.749  25-year 18.78 236.70 238.30 238.34 0.003130 0.89 21.13 24.87 0.31
Reach1a 23.749  10-year 15.48 236.70 238.17 238.20 0.003240 0.86 17.97 23.80 0.32
Reach1a 23.749  5-year 12.85 236.70 238.05 238.09 0.003312 0.84 15.38 22.73 0.32
Reach1a 23.749  2-year 9.11 236.70 237.87 237.90 0.003424 0.80 11.39 19.93 0.34

Reach1a 23.748  Regional 68.87 236.40 239.28 239.34 0.002568 1.14 73.07 118.68 0.29
Reach1a 23.748  350-year 33.20 236.40 238.42 238.49 0.004266 1.23 26.96 27.28 0.40
Reach1a 23.748  100-year 23.55 236.40 238.05 238.14 0.005274 1.31 18.03 20.94 0.45
Reach1a 23.748  50-year 21.18 236.40 237.95 238.04 0.005409 1.32 16.06 18.45 0.45
Reach1a 23.748  25-year 18.78 236.40 237.85 237.94 0.005593 1.31 14.30 17.27 0.46
Reach1a 23.748  10-year 15.48 236.40 237.70 237.79 0.005839 1.30 11.93 15.50 0.47
Reach1a 23.748  5-year 12.85 236.40 237.58 237.66 0.006078 1.28 10.08 14.22 0.48
Reach1a 23.748  2-year 9.11 236.40 237.38 237.45 0.006556 1.23 7.39 12.09 0.50

Reach1a 23.747  Regional 68.87 236.14 239.14 237.95 239.28 0.001148 1.89 65.82 112.81 0.36
Reach1a 23.747  350-year 33.20 236.14 238.29 237.30 238.43 0.001371 1.63 20.31 23.61 0.37
Reach1a 23.747  100-year 23.55 236.14 237.99 237.09 238.09 0.001171 1.36 17.33 21.55 0.33
Reach1a 23.747  50-year 21.18 236.14 237.90 237.03 237.99 0.001131 1.29 16.43 20.97 0.32
Reach1a 23.747  25-year 18.78 236.14 237.81 236.97 237.89 0.001079 1.21 15.51 20.31 0.31
Reach1a 23.747  10-year 15.48 236.14 237.67 236.89 237.74 0.000999 1.10 14.13 19.33 0.29
Reach1a 23.747  5-year 12.85 236.14 237.56 236.81 237.61 0.000922 0.99 12.94 18.50 0.28
Reach1a 23.747  2-year 9.11 236.14 237.36 236.70 237.39 0.000802 0.83 10.98 17.12 0.25

Reach1a 23.746   2               Culvert

Reach1a 23.745  Regional 68.87 236.01 238.82 237.78 238.99 0.001502 2.04 53.22 40.65 0.40
Reach1a 23.745  350-year 33.20 236.01 238.18 237.13 238.31 0.001301 1.59 20.87 24.98 0.35
Reach1a 23.745  100-year 23.55 236.01 237.92 236.92 238.01 0.001011 1.29 18.31 22.12 0.30
Reach1a 23.745  50-year 21.18 236.01 237.84 236.86 237.92 0.000945 1.21 17.54 21.53 0.29
Reach1a 23.745  25-year 18.78 236.01 237.76 236.80 237.82 0.000875 1.12 16.70 20.89 0.28
Reach1a 23.745  10-year 15.48 236.01 237.63 236.72 237.68 0.000773 1.00 15.43 19.94 0.26
Reach1a 23.745  5-year 12.85 236.01 237.52 236.64 237.56 0.000682 0.90 14.33 19.11 0.24
Reach1a 23.745  2-year 9.11 236.01 237.34 236.53 237.37 0.000544 0.73 12.48 17.81 0.21

Reach1a 23.744  Regional 68.87 236.10 238.80 238.83 0.001395 0.88 88.42 72.72 0.21
Reach1a 23.744  350-year 33.20 236.10 238.14 238.17 0.001498 0.75 47.70 50.54 0.21
Reach1a 23.744  100-year 23.55 236.10 237.88 237.90 0.001586 0.69 35.48 41.74 0.22
Reach1a 23.744  50-year 21.18 236.10 237.80 237.82 0.001645 0.68 32.20 39.82 0.22
Reach1a 23.744  25-year 18.78 236.10 237.71 237.73 0.001716 0.67 28.84 37.62 0.22
Reach1a 23.744  10-year 15.48 236.10 237.58 237.60 0.001826 0.64 24.22 34.12 0.23
Reach1a 23.744  5-year 12.85 236.10 237.47 237.49 0.001923 0.62 20.61 30.73 0.24
Reach1a 23.744  2-year 9.11 236.10 237.28 237.30 0.002078 0.60 15.28 27.39 0.25

Reach1a 23.743  Regional 68.87 235.80 238.60 238.67 0.003258 1.21 60.08 47.02 0.30
Reach1a 23.743  350-year 33.20 235.80 237.95 238.00 0.003187 0.98 33.97 31.42 0.29
Reach1a 23.743  100-year 23.55 235.80 237.69 237.73 0.003140 0.90 26.11 27.31 0.29
Reach1a 23.743  50-year 21.18 235.80 237.60 237.64 0.003156 0.89 23.88 26.05 0.30
Reach1a 23.743  25-year 18.78 235.80 237.51 237.55 0.003198 0.87 21.55 24.85 0.30
Reach1a 23.743  10-year 15.48 235.80 237.37 237.41 0.003288 0.85 18.27 23.27 0.31
Reach1a 23.743  5-year 12.85 235.80 237.25 237.29 0.003389 0.82 15.58 22.09 0.31
Reach1a 23.743  2-year 9.11 235.80 237.05 237.09 0.003679 0.80 11.37 19.84 0.34

Reach1a 23.742  Regional 76.21 235.50 238.27 238.36 0.002028 1.39 60.48 49.14 0.34
Reach1a 23.742  350-year 38.68 235.50 237.69 237.75 0.001550 1.07 37.60 32.90 0.29
Reach1a 23.742  100-year 28.24 235.50 237.44 237.48 0.001453 0.97 29.82 28.97 0.29
Reach1a 23.742  50-year 25.38 235.50 237.36 237.40 0.001425 0.93 27.56 27.88 0.29
Reach1a 23.742  25-year 22.46 235.50 237.27 237.31 0.001397 0.90 25.17 26.68 0.29
Reach1a 23.742  10-year 18.53 235.50 237.13 237.17 0.001373 0.86 21.71 24.83 0.29
Reach1a 23.742  5-year 15.44 235.50 237.02 237.05 0.001354 0.82 18.88 23.23 0.29
Reach1a 23.742  2-year 11.00 235.50 236.82 236.85 0.001313 0.76 14.49 20.82 0.29



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach1a 23.741  Regional 76.21 235.20 237.97 238.04 0.002678 1.24 74.76 81.92 0.30
Reach1a 23.741  350-year 38.68 235.20 237.39 237.46 0.003039 1.13 35.12 34.01 0.32
Reach1a 23.741  100-year 28.24 235.20 237.16 237.21 0.002882 1.02 27.76 29.01 0.32
Reach1a 23.741  50-year 25.38 235.20 237.09 237.14 0.002835 0.99 25.67 27.43 0.32
Reach1a 23.741  25-year 22.46 235.20 237.00 237.05 0.002783 0.96 23.48 25.78 0.32
Reach1a 23.741  10-year 18.53 235.20 236.88 236.92 0.002677 0.91 20.31 24.08 0.32
Reach1a 23.741  5-year 15.44 235.20 236.77 236.80 0.002582 0.87 17.71 22.71 0.32
Reach1a 23.741  2-year 11.00 235.20 236.58 236.61 0.002420 0.80 13.67 20.37 0.31

Reach1a 23.74   Regional 76.21 234.50 237.68 237.72 0.001930 0.90 94.34 75.52 0.21
Reach1a 23.74   350-year 38.68 234.50 236.76 236.84 0.007246 1.28 31.95 41.93 0.38
Reach1a 23.74   100-year 28.24 234.50 236.50 236.57 0.008722 1.23 23.07 24.81 0.40
Reach1a 23.74   50-year 25.38 234.50 236.41 236.49 0.009292 1.21 21.05 23.87 0.41
Reach1a 23.74   25-year 22.46 234.50 236.33 236.40 0.009767 1.18 19.02 23.00 0.41
Reach1a 23.74   10-year 18.53 234.50 236.21 236.27 0.010211 1.13 16.35 21.92 0.42
Reach1a 23.74   5-year 15.44 234.50 236.11 236.17 0.010399 1.08 14.30 21.05 0.42
Reach1a 23.74   2-year 11.00 234.50 235.97 236.02 0.009767 0.97 11.39 19.20 0.40

Reach1a 23.739  Regional 76.21 233.80 237.50 237.54 0.001697 0.97 83.27 45.82 0.20
Reach1a 23.739  350-year 38.68 233.80 236.22 236.29 0.004463 1.18 33.32 25.94 0.30
Reach1a 23.739  100-year 28.24 233.80 235.84 235.90 0.005523 1.15 24.63 19.61 0.33
Reach1a 23.739  50-year 25.38 233.80 235.72 235.78 0.005758 1.14 22.34 18.74 0.33
Reach1a 23.739  25-year 22.46 233.80 235.59 235.65 0.006141 1.12 19.97 17.97 0.34
Reach1a 23.739  10-year 18.53 233.80 235.40 235.46 0.006876 1.11 16.72 16.92 0.36
Reach1a 23.739  5-year 15.44 233.80 235.24 235.30 0.007751 1.10 14.08 16.01 0.37
Reach1a 23.739  2-year 11.00 233.80 234.98 235.04 0.010354 1.10 10.02 14.43 0.42

Reach1a 23.738  Regional 76.21 233.53 236.98 235.83 237.39 0.002191 2.83 26.94 16.62 0.51
Reach1a 23.738  350-year 38.68 233.53 235.96 235.09 236.19 0.002079 2.12 18.22 13.60 0.46
Reach1a 23.738  100-year 28.24 233.53 235.64 234.86 235.81 0.001874 1.81 15.57 12.97 0.43
Reach1a 23.738  50-year 25.38 233.53 235.55 234.78 235.70 0.001823 1.72 14.72 12.76 0.42
Reach1a 23.738  25-year 22.46 233.53 235.43 234.71 235.57 0.001779 1.63 13.78 12.55 0.41
Reach1a 23.738  10-year 18.53 233.53 235.27 234.60 235.39 0.001718 1.49 12.41 12.23 0.39
Reach1a 23.738  5-year 15.44 233.53 235.13 234.50 235.23 0.001676 1.38 11.20 11.99 0.38
Reach1a 23.738  2-year 11.00 233.53 234.89 234.37 234.96 0.001673 1.20 9.15 11.60 0.37

Reach1a 23.737   3               Culvert

Reach1a 23.736  Regional 76.21 232.90 236.41 235.31 236.83 0.002675 2.88 26.47 14.23 0.52
Reach1a 23.736  350-year 38.68 232.90 235.85 234.58 236.01 0.001329 1.78 21.74 13.20 0.36
Reach1a 23.736  100-year 28.24 232.90 235.58 234.34 235.69 0.001024 1.45 19.46 12.77 0.31
Reach1a 23.736  50-year 25.38 232.90 235.50 234.26 235.59 0.000945 1.36 18.70 12.62 0.29
Reach1a 23.736  25-year 22.46 232.90 235.39 234.19 235.48 0.000866 1.26 17.84 12.46 0.28
Reach1a 23.736  10-year 18.53 232.90 235.24 234.08 235.31 0.000755 1.12 16.56 12.22 0.26
Reach1a 23.736  5-year 15.44 232.90 235.11 233.99 235.16 0.000664 1.00 15.43 12.00 0.24
Reach1a 23.736  2-year 11.00 232.90 234.88 233.85 234.91 0.000531 0.82 13.46 11.62 0.21

Reach1a 23.735  Regional 76.21 233.10 236.23 235.50 236.41 0.010996 1.90 42.65 37.34 0.47
Reach1a 23.735  350-year 38.68 233.10 235.71 234.91 235.82 0.008675 1.46 26.57 21.36 0.41
Reach1a 23.735  100-year 28.24 233.10 235.46 235.54 0.008269 1.31 21.54 18.60 0.39
Reach1a 23.735  50-year 25.38 233.10 235.37 235.45 0.008019 1.27 20.00 17.80 0.38
Reach1a 23.735  25-year 22.46 233.10 235.28 235.35 0.007785 1.22 18.34 16.92 0.38
Reach1a 23.735  10-year 18.53 233.10 235.13 235.20 0.007455 1.16 15.97 15.62 0.37
Reach1a 23.735  5-year 15.44 233.10 235.00 235.06 0.007127 1.10 14.01 14.45 0.36
Reach1a 23.735  2-year 11.00 233.10 234.78 234.83 0.006483 1.00 11.01 12.51 0.34

Reach1a 23.734  Regional 76.21 232.80 235.04 235.35 0.031713 2.47 30.90 30.36 0.75
Reach1a 23.734  350-year 38.68 232.80 234.28 234.28 234.68 0.059891 2.81 13.78 17.56 1.01
Reach1a 23.734  100-year 28.24 232.80 234.10 234.10 234.45 0.059695 2.61 10.82 15.61 1.00
Reach1a 23.734  50-year 25.38 232.80 234.04 234.04 234.38 0.061117 2.57 9.86 14.89 1.01
Reach1a 23.734  25-year 22.46 232.80 233.98 233.98 234.30 0.061461 2.51 8.93 14.16 1.01
Reach1a 23.734  10-year 18.53 232.80 233.89 233.89 234.18 0.060874 2.40 7.72 13.21 1.00
Reach1a 23.734  5-year 15.44 232.80 233.81 233.81 234.08 0.061338 2.31 6.69 12.35 1.00
Reach1a 23.734  2-year 11.00 232.80 233.67 233.67 233.91 0.062159 2.14 5.14 11.01 1.00

Reach1a 23.733  Regional 76.21 230.36 235.16 235.18 0.001079 0.70 110.82 58.82 0.15
Reach1a 23.733  350-year 38.68 230.36 234.32 234.34 0.001148 0.58 66.58 43.97 0.15
Reach1a 23.733  100-year 28.24 230.36 232.28 232.45 0.011659 1.84 15.39 12.60 0.53
Reach1a 23.733  50-year 25.38 230.36 231.73 231.73 232.14 0.043068 2.85 8.89 10.94 1.01
Reach1a 23.733  25-year 22.46 230.36 231.66 231.66 232.04 0.043154 2.76 8.14 10.71 1.01
Reach1a 23.733  10-year 18.53 230.36 231.56 231.56 231.90 0.042594 2.60 7.13 10.39 1.00
Reach1a 23.733  5-year 15.44 230.36 231.47 231.47 231.79 0.043993 2.49 6.21 10.10 1.01
Reach1a 23.733  2-year 11.00 230.36 231.34 231.34 231.59 0.043710 2.24 4.92 9.67 1.00

Reach1a 23.732  Regional 76.21 228.00 235.17 235.17 0.000034 0.22 364.72 91.23 0.03
Reach1a 23.732  350-year 38.68 228.00 234.33 234.33 0.000016 0.13 293.00 81.89 0.02
Reach1a 23.732  100-year 28.24 228.00 232.39 232.39 0.000050 0.18 155.50 58.27 0.04
Reach1a 23.732  50-year 25.38 228.00 231.96 231.96 0.000064 0.19 130.92 54.03 0.04
Reach1a 23.732  25-year 22.46 228.00 231.54 231.54 0.000083 0.21 109.11 50.53 0.04
Reach1a 23.732  10-year 18.53 228.00 231.00 231.00 0.000115 0.22 83.49 44.91 0.05
Reach1a 23.732  5-year 15.44 228.00 230.55 230.56 0.000159 0.24 64.60 40.40 0.06
Reach1a 23.732  2-year 11.00 228.00 230.05 230.06 0.000210 0.24 45.51 35.53 0.07



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach1b 23.823  Regional 52.52 232.50 236.96 236.97 0.000659 0.60 87.58 35.75 0.12
Reach1b 23.823  350-year 27.74 232.50 235.85 235.87 0.000650 0.52 53.00 26.93 0.12
Reach1b 23.823  100-year 18.01 232.50 234.33 234.37 0.003397 0.90 20.10 16.94 0.26
Reach1b 23.823  50-year 15.45 232.50 234.17 234.21 0.003644 0.88 17.46 16.01 0.27
Reach1b 23.823  25-year 12.54 232.50 233.99 234.02 0.003911 0.86 14.60 15.01 0.28
Reach1b 23.823  10-year 9.08 232.50 233.76 233.79 0.004118 0.80 11.35 13.82 0.28
Reach1b 23.823  5-year 6.71 232.50 233.60 233.63 0.004142 0.73 9.16 13.02 0.28
Reach1b 23.823  2-year 4.07 232.50 233.39 233.41 0.004000 0.62 6.56 12.00 0.27

Reach1b 23.822  Regional 52.52 232.40 236.94 236.95 0.000339 0.47 112.15 40.01 0.09
Reach1b 23.822  350-year 27.74 232.40 235.84 235.85 0.000295 0.38 72.67 32.34 0.08
Reach1b 23.822  100-year 18.01 232.40 234.25 234.27 0.001873 0.64 27.93 23.75 0.19
Reach1b 23.822  50-year 15.45 232.40 234.08 234.10 0.002121 0.64 23.98 22.58 0.20
Reach1b 23.822  25-year 12.54 232.40 233.88 233.90 0.002439 0.64 19.64 21.07 0.21
Reach1b 23.822  10-year 9.08 232.40 233.64 233.66 0.002776 0.61 14.85 19.04 0.22
Reach1b 23.822  5-year 6.71 232.40 233.47 233.49 0.002884 0.57 11.78 17.54 0.22
Reach1b 23.822  2-year 4.07 232.40 233.27 233.29 0.002640 0.48 8.45 15.51 0.21

Reach1b 23.821  Regional 52.52 232.30 236.93 236.94 0.000283 0.42 123.99 44.66 0.08
Reach1b 23.821  350-year 27.74 232.30 235.83 235.84 0.000249 0.35 79.59 35.50 0.07
Reach1b 23.821  100-year 18.01 232.30 234.19 234.21 0.001506 0.59 30.66 25.16 0.17
Reach1b 23.821  50-year 15.45 232.30 234.01 234.02 0.001767 0.59 26.19 24.24 0.18
Reach1b 23.821  25-year 12.54 232.30 233.79 233.81 0.002210 0.59 21.13 23.12 0.20
Reach1b 23.821  10-year 9.08 232.30 233.53 233.55 0.003082 0.60 15.22 21.49 0.23
Reach1b 23.821  5-year 6.71 232.30 233.34 233.36 0.003957 0.59 11.35 19.85 0.25
Reach1b 23.821  2-year 4.07 232.30 233.13 233.15 0.004875 0.55 7.46 17.57 0.27

Reach1b 23.82   Regional 52.52 232.20 236.93 236.93 0.000220 0.39 136.31 53.30 0.07
Reach1b 23.82   350-year 27.74 232.20 235.82 235.83 0.000193 0.32 87.94 37.53 0.07
Reach1b 23.82   100-year 18.01 232.20 234.15 234.16 0.000988 0.51 35.63 26.60 0.14
Reach1b 23.82   50-year 15.45 232.20 233.96 233.97 0.001117 0.50 30.74 25.56 0.15
Reach1b 23.82   25-year 12.54 232.20 233.74 233.75 0.001339 0.50 25.14 24.42 0.16
Reach1b 23.82   10-year 9.08 232.20 233.45 233.46 0.001804 0.49 18.36 22.88 0.18
Reach1b 23.82   5-year 6.71 232.20 233.24 233.25 0.002410 0.49 13.64 21.54 0.20
Reach1b 23.82   2-year 4.07 232.20 232.98 232.99 0.003932 0.49 8.34 19.59 0.24

Reach1b 23.819  Regional 52.52 232.15 236.90 234.42 236.92 0.000163 0.94 129.45 64.98 0.14
Reach1b 23.819  350-year 27.74 232.15 235.65 233.64 235.78 0.000735 1.62 17.08 33.72 0.28
Reach1b 23.819  100-year 18.01 232.15 233.78 233.26 234.04 0.003905 2.26 7.98 22.10 0.56
Reach1b 23.819  50-year 15.45 232.15 233.62 233.16 233.86 0.004040 2.14 7.21 21.20 0.56
Reach1b 23.819  25-year 12.54 232.15 233.43 233.02 233.64 0.004232 2.00 6.27 20.00 0.56
Reach1b 23.819  10-year 9.08 232.15 233.18 232.85 233.35 0.004547 1.80 5.06 18.34 0.56
Reach1b 23.819  5-year 6.71 232.15 232.99 232.72 233.13 0.004863 1.62 4.13 16.84 0.56
Reach1b 23.819  2-year 4.07 232.15 232.75 232.56 232.85 0.005434 1.37 2.96 14.74 0.56

Reach1b 23.818   5               Culvert

Reach1b 23.817  Regional 52.52 231.89 235.60 234.17 235.64 0.000401 1.28 89.21 38.00 0.21
Reach1b 23.817  350-year 27.74 231.89 234.99 233.38 235.16 0.001039 1.83 15.13 33.71 0.33
Reach1b 23.817  100-year 18.01 231.89 233.33 233.01 233.67 0.005620 2.56 7.04 22.84 0.68
Reach1b 23.817  50-year 15.45 231.89 233.21 232.90 233.50 0.005614 2.41 6.42 21.77 0.67
Reach1b 23.817  25-year 12.54 231.89 233.10 232.77 233.33 0.004904 2.13 5.90 20.79 0.62
Reach1b 23.817  10-year 9.08 231.89 232.95 232.60 233.11 0.003982 1.75 5.17 19.16 0.54
Reach1b 23.817  5-year 6.71 231.89 232.83 232.47 232.94 0.003302 1.47 4.56 17.47 0.48
Reach1b 23.817  2-year 4.07 231.89 232.65 232.30 232.71 0.002432 1.10 3.71 15.28 0.40

Reach1b 23.816  Regional 52.52 231.70 235.60 235.61 0.000402 0.47 111.97 45.35 0.10
Reach1b 23.816  350-year 27.74 231.70 235.06 235.06 0.000213 0.31 88.58 41.20 0.07
Reach1b 23.816  100-year 18.01 231.70 233.35 233.37 0.001894 0.60 30.23 28.68 0.19
Reach1b 23.816  50-year 15.45 231.70 233.19 233.21 0.002293 0.60 25.62 27.71 0.20
Reach1b 23.816  25-year 12.54 231.70 233.05 233.07 0.002419 0.57 21.94 26.89 0.20
Reach1b 23.816  10-year 9.08 231.70 232.88 232.89 0.002506 0.52 17.41 25.31 0.20
Reach1b 23.816  5-year 6.71 231.70 232.74 232.75 0.002657 0.48 13.95 24.11 0.20
Reach1b 23.816  2-year 4.07 231.70 232.55 232.56 0.003056 0.43 9.57 22.36 0.21

Reach1b 23.815  Regional 52.52 231.60 235.58 235.59 0.000269 0.43 121.83 47.20 0.09
Reach1b 23.815  350-year 27.74 231.60 235.05 235.05 0.000136 0.28 98.03 42.84 0.06
Reach1b 23.815  100-year 18.01 231.60 233.25 233.26 0.001143 0.54 33.43 29.00 0.16
Reach1b 23.815  50-year 15.45 231.60 233.06 233.08 0.001391 0.55 28.12 27.85 0.17
Reach1b 23.815  25-year 12.54 231.60 232.92 232.93 0.001399 0.52 24.33 26.96 0.17
Reach1b 23.815  10-year 9.08 231.60 232.75 232.76 0.001350 0.46 19.75 25.85 0.17
Reach1b 23.815  5-year 6.71 231.60 232.61 232.62 0.001305 0.41 16.21 24.72 0.16
Reach1b 23.815  2-year 4.07 231.60 232.42 232.42 0.001241 0.35 11.63 22.92 0.16

Reach1b 23.814  Regional 52.52 231.50 235.55 235.56 0.000325 0.49 108.41 51.34 0.10
Reach1b 23.814  350-year 27.74 231.50 235.03 235.04 0.000160 0.32 86.02 40.03 0.07
Reach1b 23.814  100-year 18.01 231.50 233.14 233.16 0.001515 0.68 26.57 24.11 0.21
Reach1b 23.814  50-year 15.45 231.50 232.93 232.95 0.001977 0.72 21.59 22.52 0.23
Reach1b 23.814  25-year 12.54 231.50 232.79 232.81 0.001976 0.68 18.57 21.43 0.23
Reach1b 23.814  10-year 9.08 231.50 232.63 232.64 0.001845 0.60 15.13 20.30 0.22
Reach1b 23.814  5-year 6.71 231.50 232.49 232.51 0.001702 0.54 12.52 19.18 0.21
Reach1b 23.814  2-year 4.07 231.50 232.31 232.32 0.001467 0.44 9.22 17.59 0.19



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach1b 23.813  Regional 52.52 231.45 235.54 235.56 0.000465 0.53 102.31 65.38 0.11
Reach1b 23.813  350-year 27.74 231.45 235.03 235.03 0.000235 0.36 76.56 37.72 0.08
Reach1b 23.813  100-year 18.01 231.45 233.09 233.12 0.002442 0.79 22.67 21.19 0.25
Reach1b 23.813  50-year 15.45 231.45 232.86 232.90 0.003512 0.86 17.91 19.86 0.29
Reach1b 23.813  25-year 12.54 231.45 232.72 232.75 0.003657 0.82 15.23 18.97 0.29
Reach1b 23.813  10-year 9.08 231.45 232.56 232.59 0.003538 0.74 12.28 17.94 0.29
Reach1b 23.813  5-year 6.71 231.45 232.43 232.46 0.003411 0.67 10.06 17.07 0.28
Reach1b 23.813  2-year 4.07 231.45 232.26 232.28 0.003189 0.56 7.23 15.76 0.27

Reach1b 23.812  Regional 52.52 231.40 235.54 235.55 0.000297 0.45 123.12 81.87 0.09
Reach1b 23.812  350-year 27.74 231.40 235.02 235.03 0.000156 0.31 89.44 59.88 0.07
Reach1b 23.812  100-year 18.01 231.40 233.05 233.08 0.001734 0.69 26.26 25.09 0.21
Reach1b 23.812  50-year 15.45 231.40 232.80 232.83 0.002729 0.77 20.08 23.53 0.27
Reach1b 23.812  25-year 12.54 231.40 232.65 232.68 0.002990 0.75 16.76 22.58 0.28
Reach1b 23.812  10-year 9.08 231.40 232.49 232.52 0.003002 0.69 13.25 21.18 0.28
Reach1b 23.812  5-year 6.71 231.40 232.37 232.39 0.002947 0.63 10.66 19.76 0.27
Reach1b 23.812  2-year 4.07 231.40 232.20 232.21 0.002839 0.54 7.48 17.88 0.27

Reach1b 23.811  Regional 52.52 231.30 235.52 235.53 0.000291 0.48 112.27 58.84 0.10
Reach1b 23.811  350-year 27.74 231.30 235.02 235.02 0.000151 0.31 88.33 41.69 0.07
Reach1b 23.811  100-year 18.01 231.30 232.98 233.00 0.001804 0.72 24.98 23.87 0.22
Reach1b 23.811  50-year 15.45 231.30 232.67 232.70 0.003305 0.86 17.93 21.52 0.30
Reach1b 23.811  25-year 12.54 231.30 232.50 232.54 0.003851 0.86 14.57 20.28 0.32
Reach1b 23.811  10-year 9.08 231.30 232.34 232.38 0.003927 0.79 11.43 18.87 0.33
Reach1b 23.811  5-year 6.71 231.30 232.22 232.25 0.003902 0.73 9.18 17.75 0.32
Reach1b 23.811  2-year 4.07 231.30 232.06 232.08 0.003816 0.64 6.39 16.14 0.32

Reach1b 23.81   Regional 52.52 231.00 235.51 235.52 0.000241 0.40 131.23 47.77 0.08
Reach1b 23.81   350-year 27.74 231.00 235.01 235.01 0.000115 0.26 108.53 43.00 0.05
Reach1b 23.81   100-year 18.01 231.00 232.89 232.90 0.001219 0.53 34.07 27.39 0.15
Reach1b 23.81   50-year 15.45 231.00 232.48 232.51 0.002740 0.66 23.41 25.06 0.22
Reach1b 23.81   25-year 12.54 231.00 232.27 232.29 0.003784 0.69 18.21 23.50 0.25
Reach1b 23.81   10-year 9.08 231.00 232.09 232.11 0.004146 0.64 14.19 22.09 0.25
Reach1b 23.81   5-year 6.71 231.00 231.97 231.99 0.004153 0.58 11.55 20.93 0.25
Reach1b 23.81   2-year 4.07 231.00 231.82 231.83 0.003691 0.48 8.57 19.44 0.23

Reach1b 23.809  Regional 52.52 230.70 235.49 235.50 0.000204 0.38 139.30 53.95 0.07
Reach1b 23.809  350-year 27.74 230.70 235.00 235.01 0.000104 0.24 114.21 46.21 0.05
Reach1b 23.809  100-year 18.01 230.70 232.82 232.83 0.000853 0.49 36.94 26.31 0.13
Reach1b 23.809  50-year 15.45 230.70 232.31 232.33 0.002085 0.63 24.34 23.30 0.20
Reach1b 23.809  25-year 12.54 230.70 231.99 232.01 0.003789 0.73 17.15 21.14 0.26
Reach1b 23.809  10-year 9.08 230.70 231.75 231.77 0.005181 0.74 12.29 19.20 0.29
Reach1b 23.809  5-year 6.71 230.70 231.57 231.60 0.007057 0.74 9.02 17.85 0.33
Reach1b 23.809  2-year 4.07 230.70 231.36 231.39 0.011637 0.75 5.46 16.06 0.41

Reach1b 23.808  Regional 52.52 230.59 235.45 232.45 235.49 0.000175 1.05 114.21 70.37 0.15
Reach1b 23.808  350-year 27.74 230.59 234.98 231.82 235.00 0.000086 0.69 85.14 48.41 0.10
Reach1b 23.808  100-year 18.01 230.59 232.69 231.51 232.78 0.000838 1.31 13.71 16.13 0.29
Reach1b 23.808  50-year 15.45 230.59 232.12 231.42 232.24 0.001770 1.55 9.99 10.93 0.40
Reach1b 23.808  25-year 12.54 230.59 231.74 231.31 231.88 0.003014 1.67 7.51 9.35 0.50
Reach1b 23.808  10-year 9.08 230.59 231.52 231.17 231.63 0.003238 1.50 6.06 8.23 0.50
Reach1b 23.808  5-year 6.71 230.59 231.35 231.06 231.44 0.003463 1.36 4.95 7.78 0.50
Reach1b 23.808  2-year 4.07 230.59 231.13 230.93 231.20 0.003871 1.15 3.55 7.27 0.50

Reach1b 23.807   7               Culvert

Reach1b 23.806  Regional 52.52 229.87 235.17 231.75 235.19 0.000081 0.76 131.76 55.80 0.11
Reach1b 23.806  350-year 27.74 229.87 234.33 231.10 234.34 0.000052 0.54 93.59 40.58 0.08
Reach1b 23.806  100-year 18.01 229.87 232.37 230.79 232.44 0.000467 1.11 16.28 22.75 0.22
Reach1b 23.806  50-year 15.45 229.87 231.94 230.70 232.01 0.000650 1.15 13.45 17.27 0.25
Reach1b 23.806  25-year 12.54 229.87 231.53 230.59 231.60 0.000897 1.16 10.77 14.88 0.29
Reach1b 23.806  10-year 9.08 229.87 231.00 230.45 231.08 0.001682 1.24 7.35 11.86 0.37
Reach1b 23.806  5-year 6.71 229.87 230.58 230.35 230.69 0.004342 1.45 4.61 10.51 0.55
Reach1b 23.806  2-year 4.07 229.87 230.21 230.21 230.38 0.018162 1.83 2.22 9.48 1.00

Reach1b 23.805  Regional 52.52 229.00 235.17 235.17 0.000032 0.19 283.51 85.33 0.03
Reach1b 23.805  350-year 27.74 229.00 234.33 234.33 0.000019 0.13 217.83 72.32 0.02
Reach1b 23.805  100-year 18.01 229.00 232.40 232.40 0.000058 0.18 101.11 48.72 0.04
Reach1b 23.805  50-year 15.45 229.00 231.96 231.96 0.000080 0.19 80.70 45.08 0.05
Reach1b 23.805  25-year 12.54 229.00 231.55 231.55 0.000108 0.20 62.63 41.94 0.05
Reach1b 23.805  10-year 9.08 229.00 231.01 231.02 0.000177 0.22 41.56 37.11 0.07
Reach1b 23.805  5-year 6.71 229.00 230.58 230.58 0.000340 0.25 26.40 32.66 0.09
Reach1b 23.805  2-year 4.07 229.00 230.09 230.10 0.000949 0.33 12.27 25.12 0.15

Reach1b 23.804  Regional 52.52 228.50 235.17 235.17 0.000018 0.14 380.78 140.16 0.02
Reach1b 23.804  350-year 27.74 228.50 234.33 234.33 0.000011 0.10 284.04 95.40 0.02
Reach1b 23.804  100-year 18.01 228.50 232.39 232.39 0.000041 0.14 126.01 72.41 0.03
Reach1b 23.804  50-year 15.45 228.50 231.96 231.96 0.000059 0.16 96.09 64.75 0.04
Reach1b 23.804  25-year 12.54 228.50 231.54 231.54 0.000087 0.18 70.18 59.43 0.05
Reach1b 23.804  10-year 9.08 228.50 231.00 231.00 0.000152 0.22 41.27 46.97 0.07
Reach1b 23.804  5-year 6.71 228.50 230.56 230.56 0.000251 0.29 23.52 31.42 0.11
Reach1b 23.804  2-year 4.07 228.50 230.05 230.06 0.000321 0.34 12.11 14.65 0.12



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach1b 23.802  Regional 52.52 228.40 235.17 235.17 0.000012 0.13 422.85 151.95 0.02
Reach1b 23.802  350-year 27.74 228.40 234.33 234.33 0.000007 0.09 316.84 100.01 0.02
Reach1b 23.802  100-year 18.01 228.40 232.39 232.39 0.000022 0.12 144.33 81.67 0.03
Reach1b 23.802  50-year 15.45 228.40 231.96 231.96 0.000031 0.14 109.91 73.24 0.04
Reach1b 23.802  25-year 12.54 228.40 231.54 231.54 0.000041 0.15 81.01 65.40 0.04
Reach1b 23.802  10-year 9.08 228.40 231.00 231.00 0.000058 0.18 49.11 52.74 0.06
Reach1b 23.802  5-year 6.71 228.40 230.56 230.56 0.000075 0.23 29.44 34.25 0.08
Reach1b 23.802  2-year 4.07 228.40 230.05 230.06 0.000068 0.23 17.90 14.51 0.07

Reach1b 23.801  Regional 52.52 227.00 235.17 235.17 0.000001 0.06 926.02 189.95 0.01
Reach1b 23.801  350-year 27.74 227.00 234.33 234.33 0.000000 0.04 782.66 152.32 0.00
Reach1b 23.801  100-year 18.01 227.00 232.39 232.39 0.000000 0.04 507.96 131.87 0.01
Reach1b 23.801  50-year 15.45 227.00 231.96 231.96 0.000000 0.03 451.00 128.39 0.01
Reach1b 23.801  25-year 12.54 227.00 231.54 231.54 0.000000 0.03 398.34 123.65 0.01
Reach1b 23.801  10-year 9.08 227.00 231.00 231.00 0.000000 0.03 334.92 111.34 0.00
Reach1b 23.801  5-year 6.71 227.00 230.56 230.56 0.000000 0.02 287.44 103.15 0.00
Reach1b 23.801  2-year 4.07 227.00 230.05 230.05 0.000000 0.02 237.07 97.94 0.00

Reach2b 21.72   Regional 32.35 217.50 219.28 219.09 219.64 0.006037 2.79 15.56 17.14 0.74
Reach2b 21.72   350-year 24.33 217.50 219.12 218.88 219.39 0.005294 2.41 12.94 15.39 0.68
Reach2b 21.72   100-year 7.92 217.50 218.51 218.34 218.64 0.005482 1.60 5.33 10.00 0.62
Reach2b 21.72   50-year 7.07 217.50 218.47 218.30 218.59 0.005493 1.53 4.91 9.64 0.62
Reach2b 21.72   25-year 6.23 217.50 218.43 218.27 218.53 0.005447 1.45 4.50 9.30 0.61
Reach2b 21.72   10-year 5.07 217.50 218.36 218.21 218.45 0.005389 1.33 3.92 8.80 0.59
Reach2b 21.72   5-year 4.22 217.50 218.31 218.17 218.39 0.005525 1.25 3.44 8.36 0.59
Reach2b 21.72   2-year 3.02 217.50 218.22 218.08 218.28 0.005842 1.11 2.72 7.66 0.58

Reach2b 21.71   Regional 32.35 217.30 219.14 218.76 219.37 0.003760 2.23 18.07 18.59 0.59
Reach2b 21.71   350-year 24.33 217.30 219.00 218.58 219.17 0.003032 1.88 15.62 17.22 0.52
Reach2b 21.71   100-year 7.92 217.30 218.33 218.08 218.42 0.003615 1.29 6.27 10.89 0.51
Reach2b 21.71   50-year 7.07 217.30 218.28 218.04 218.36 0.003814 1.25 5.70 10.39 0.51
Reach2b 21.71   25-year 6.23 217.30 218.23 218.00 218.30 0.004038 1.21 5.16 9.89 0.52
Reach2b 21.71   10-year 5.07 217.30 218.15 217.94 218.21 0.004437 1.15 4.39 9.14 0.53
Reach2b 21.71   5-year 4.22 217.30 218.08 217.89 218.14 0.004669 1.12 3.77 8.53 0.54
Reach2b 21.71   2-year 3.02 217.30 217.96 217.81 218.02 0.005019 1.05 2.88 7.57 0.54

Reach2b 21.7    Regional 32.35 217.00 218.95 219.13 0.002832 2.21 35.53 60.61 0.53
Reach2b 21.7    350-year 24.33 217.00 218.73 218.40 218.94 0.003468 2.24 22.72 54.57 0.57
Reach2b 21.7    100-year 7.92 217.00 218.06 218.17 0.003280 1.50 6.46 10.78 0.51
Reach2b 21.7    50-year 7.07 217.00 218.01 218.11 0.003253 1.44 5.90 10.16 0.50
Reach2b 21.7    25-year 6.23 217.00 217.96 218.05 0.003210 1.36 5.36 9.59 0.49
Reach2b 21.7    10-year 5.07 217.00 217.87 217.95 0.003152 1.26 4.59 8.90 0.48
Reach2b 21.7    5-year 4.22 217.00 217.81 217.87 0.003086 1.16 4.02 8.35 0.46
Reach2b 21.7    2-year 3.02 217.00 217.70 217.75 0.002930 1.01 3.20 7.48 0.44

Reach2b 21.69   Regional 32.35 216.70 218.74 218.88 0.002199 1.96 30.54 31.97 0.47
Reach2b 21.69   350-year 24.33 216.70 218.55 218.66 0.001988 1.73 24.77 28.80 0.44
Reach2b 21.69   100-year 7.92 216.70 217.84 217.91 0.002127 1.21 8.70 16.25 0.41
Reach2b 21.69   50-year 7.07 216.70 217.77 217.84 0.002217 1.18 7.73 15.08 0.41
Reach2b 21.69   25-year 6.23 216.70 217.71 217.77 0.002286 1.14 6.83 13.92 0.41
Reach2b 21.69   10-year 5.07 216.70 217.62 217.67 0.002470 1.08 5.56 12.07 0.42
Reach2b 21.69   5-year 4.22 216.70 217.53 217.59 0.002705 1.04 4.63 10.79 0.43
Reach2b 21.69   2-year 3.02 216.70 217.41 217.46 0.003100 0.95 3.43 9.20 0.44

Reach2b 21.68   Regional 32.35 216.10 218.22 218.22 218.59 0.006248 3.20 21.91 30.74 0.77
Reach2b 21.68   350-year 24.33 216.10 218.05 218.05 218.39 0.005997 2.93 16.85 29.44 0.74
Reach2b 21.68   100-year 7.92 216.10 217.19 217.19 217.53 0.013447 2.63 3.33 5.84 0.97
Reach2b 21.68   50-year 7.07 216.10 217.14 217.14 217.46 0.013759 2.53 3.03 5.55 0.97
Reach2b 21.68   25-year 6.23 216.10 217.08 217.08 217.38 0.014346 2.44 2.73 5.23 0.98
Reach2b 21.68   10-year 5.07 216.10 217.01 217.00 217.26 0.013645 2.22 2.40 4.94 0.94
Reach2b 21.68   5-year 4.22 216.10 216.98 216.93 217.17 0.011938 1.98 2.22 4.81 0.87
Reach2b 21.68   2-year 3.02 216.10 216.91 217.04 0.009598 1.63 1.90 4.58 0.76

Reach2b 21.67   Regional 32.35 216.00 217.74 217.90 0.004207 2.32 32.33 43.32 0.62
Reach2b 21.67   350-year 24.33 216.00 217.51 217.68 0.005519 2.36 22.70 37.43 0.69
Reach2b 21.67   100-year 7.92 216.00 216.90 216.90 217.12 0.012302 2.21 5.25 14.86 0.91
Reach2b 21.67   50-year 7.07 216.00 216.86 216.86 217.07 0.012879 2.16 4.66 14.01 0.92
Reach2b 21.67   25-year 6.23 216.00 216.83 216.83 217.02 0.012851 2.06 4.18 13.27 0.91
Reach2b 21.67   10-year 5.07 216.00 216.76 216.76 216.94 0.013907 1.97 3.38 11.96 0.93
Reach2b 21.67   5-year 4.22 216.00 216.71 216.71 216.88 0.014451 1.87 2.84 10.97 0.93
Reach2b 21.67   2-year 3.02 216.00 216.64 216.64 216.78 0.015997 1.71 2.04 9.25 0.94

Reach2b 21.66   Regional 32.35 215.80 217.77 217.85 0.002007 1.79 49.12 65.34 0.44
Reach2b 21.66   350-year 24.33 215.80 217.53 217.63 0.002585 1.84 34.53 56.42 0.49
Reach2b 21.66   100-year 7.92 215.80 216.74 216.74 216.94 0.009836 2.13 5.97 19.79 0.83
Reach2b 21.66   50-year 7.07 215.80 216.70 216.70 216.90 0.010060 2.07 5.24 18.44 0.83
Reach2b 21.66   25-year 6.23 215.80 216.66 216.66 216.85 0.010515 2.02 4.48 16.98 0.84
Reach2b 21.66   10-year 5.07 215.80 216.59 216.59 216.77 0.011410 1.93 3.41 14.66 0.86
Reach2b 21.66   5-year 4.22 215.80 216.53 216.53 216.71 0.013126 1.90 2.54 12.30 0.90
Reach2b 21.66   2-year 3.02 215.80 216.43 216.42 216.59 0.015426 1.76 1.78 5.99 0.94

Reach2b 21.65   Regional 32.35 215.10 217.70 217.79 0.001408 1.76 46.27 50.49 0.38
Reach2b 21.65   350-year 24.33 215.10 217.49 217.56 0.001270 1.56 36.35 41.32 0.35



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2b 21.65   100-year 7.92 215.10 216.17 216.17 216.46 0.012940 2.44 3.83 9.08 0.94
Reach2b 21.65   50-year 7.07 215.10 216.12 216.12 216.40 0.013618 2.37 3.39 8.01 0.95
Reach2b 21.65   25-year 6.23 215.10 216.06 216.06 216.33 0.014412 2.30 2.99 7.06 0.97
Reach2b 21.65   10-year 5.07 215.10 215.99 215.99 216.23 0.015387 2.17 2.49 6.37 0.98
Reach2b 21.65   5-year 4.22 215.10 215.93 215.93 216.15 0.016043 2.04 2.15 5.84 0.98
Reach2b 21.65   2-year 3.02 215.10 215.84 215.84 216.02 0.018067 1.87 1.64 4.98 1.00

Reach2b 21.64   Regional 32.35 214.75 217.73 217.76 0.000280 0.68 60.27 56.91 0.16
Reach2b 21.64   350-year 24.33 214.75 217.51 217.53 0.000265 0.60 48.14 51.50 0.16
Reach2b 21.64   100-year 7.92 214.75 216.16 216.21 0.001893 0.93 8.50 12.58 0.36
Reach2b 21.64   50-year 7.07 214.75 216.10 216.14 0.001854 0.92 7.69 11.43 0.36
Reach2b 21.64   25-year 6.23 214.75 216.02 216.06 0.001884 0.90 6.88 10.56 0.36
Reach2b 21.64   10-year 5.07 214.75 215.90 215.94 0.001996 0.89 5.70 9.33 0.36
Reach2b 21.64   5-year 4.22 214.75 215.80 215.84 0.002146 0.88 4.77 8.29 0.37
Reach2b 21.64   2-year 3.02 214.75 215.63 215.67 0.002371 0.86 3.51 6.79 0.38

Reach2b 21.63   Regional 32.35 214.60 217.73 217.75 0.000224 0.63 63.50 55.85 0.15
Reach2b 21.63   350-year 24.33 214.60 217.51 217.52 0.000202 0.55 51.81 48.83 0.14
Reach2b 21.63   100-year 7.92 214.60 216.14 216.18 0.001795 0.84 9.41 15.74 0.35
Reach2b 21.63   50-year 7.07 214.60 216.07 216.11 0.001876 0.84 8.38 14.42 0.35
Reach2b 21.63   25-year 6.23 214.60 216.00 216.03 0.001976 0.85 7.34 12.97 0.36
Reach2b 21.63   10-year 5.07 214.60 215.87 215.91 0.002224 0.86 5.86 10.96 0.38
Reach2b 21.63   5-year 4.22 214.60 215.76 215.80 0.002522 0.89 4.74 9.28 0.40
Reach2b 21.63   2-year 3.02 214.60 215.59 215.63 0.002633 0.90 3.36 6.62 0.40

Reach2b 21.62   Regional 32.35 214.50 217.71 217.75 0.000717 1.45 66.67 55.60 0.27
Reach2b 21.62   350-year 24.33 214.50 217.49 217.52 0.000621 1.28 55.15 49.38 0.25
Reach2b 21.62   100-year 7.92 214.50 215.81 215.81 216.12 0.009626 2.65 4.76 11.02 0.84
Reach2b 21.62   50-year 7.07 214.50 215.74 215.74 216.05 0.010307 2.61 4.03 9.60 0.85
Reach2b 21.62   25-year 6.23 214.50 215.66 215.66 215.97 0.011410 2.59 3.32 7.94 0.89
Reach2b 21.62   10-year 5.07 214.50 215.54 215.54 215.85 0.013538 2.54 2.48 5.61 0.94
Reach2b 21.62   5-year 4.22 214.50 215.46 215.46 215.74 0.013829 2.39 2.09 4.75 0.93
Reach2b 21.62   2-year 3.02 214.50 215.33 215.33 215.57 0.015705 2.20 1.51 3.96 0.96

Reach2b 21.61   Regional 32.35 212.69 217.72 214.92 217.72 0.000028 0.33 191.98 116.16 0.05
Reach2b 21.61   350-year 24.33 212.69 217.50 214.53 217.50 0.000021 0.28 167.52 104.29 0.04
Reach2b 21.61   100-year 7.92 212.69 214.60 213.56 214.69 0.001684 1.34 5.92 12.22 0.31
Reach2b 21.61   50-year 7.07 212.69 214.41 213.50 214.50 0.001907 1.33 5.33 10.21 0.32
Reach2b 21.61   25-year 6.23 212.69 214.23 213.43 214.32 0.002142 1.31 4.77 8.57 0.34
Reach2b 21.61   10-year 5.07 212.69 213.99 213.34 214.07 0.002480 1.26 4.03 6.61 0.35
Reach2b 21.61   5-year 4.22 212.69 213.81 213.27 213.89 0.002824 1.21 3.48 5.46 0.37
Reach2b 21.61   2-year 3.02 212.69 213.56 213.15 213.62 0.003358 1.12 2.69 3.60 0.39

Reach2b 21.6     18              Culvert

Reach2b 21.59   Regional 32.35 212.48 217.72 214.71 217.72 0.000016 0.28 325.70 130.35 0.04
Reach2b 21.59   350-year 24.33 212.48 217.50 214.33 217.50 0.000012 0.23 297.03 127.50 0.03
Reach2b 21.59   100-year 7.92 212.48 214.32 213.35 214.42 0.001604 1.39 5.72 32.58 0.33
Reach2b 21.59   50-year 7.07 212.48 214.18 213.29 214.27 0.001684 1.34 5.26 24.90 0.33
Reach2b 21.59   25-year 6.23 212.48 214.03 213.22 214.12 0.001771 1.30 4.80 19.63 0.33
Reach2b 21.59   10-year 5.07 212.48 213.82 213.13 213.90 0.001885 1.22 4.17 15.65 0.34
Reach2b 21.59   5-year 4.22 212.48 213.66 213.05 213.73 0.001996 1.15 3.67 12.76 0.34
Reach2b 21.59   2-year 3.02 212.48 213.44 212.94 213.49 0.002087 1.02 2.96 8.46 0.33

Reach2b 21.58   Regional 32.35 212.45 217.72 217.72 0.000011 0.27 340.33 130.84 0.04
Reach2b 21.58   350-year 24.33 212.45 217.50 217.50 0.000008 0.22 311.42 124.71 0.03
Reach2b 21.58   100-year 7.92 212.45 214.35 214.35 0.000137 0.46 36.48 44.58 0.11
Reach2b 21.58   50-year 7.07 212.45 214.19 214.20 0.000169 0.47 29.95 40.19 0.13
Reach2b 21.58   25-year 6.23 212.45 214.04 214.04 0.000215 0.50 23.98 35.77 0.14
Reach2b 21.58   10-year 5.07 212.45 213.81 213.82 0.000311 0.53 16.74 29.33 0.16
Reach2b 21.58   5-year 4.22 212.45 213.63 213.65 0.000448 0.56 11.95 24.13 0.19
Reach2b 21.58   2-year 3.02 212.45 213.36 213.38 0.000920 0.63 6.40 17.00 0.25

Reach2b 21.57   Regional 36.09 212.29 217.72 215.14 217.72 0.000016 0.35 340.99 122.46 0.05
Reach2b 21.57   350-year 24.31 212.29 217.22 214.48 217.43 0.000617 2.06 11.83 119.88 0.30
Reach2b 21.57   100-year 9.37 212.29 213.99 213.45 214.26 0.003182 2.30 4.08 14.37 0.56
Reach2b 21.57   50-year 8.32 212.29 213.86 213.36 214.11 0.003267 2.21 3.77 12.61 0.56
Reach2b 21.57   25-year 7.29 212.29 213.73 213.27 213.96 0.003363 2.11 3.45 11.02 0.56
Reach2b 21.57   10-year 5.90 212.29 213.54 213.14 213.74 0.003523 1.97 3.00 9.07 0.56
Reach2b 21.57   5-year 4.84 212.29 213.39 213.03 213.56 0.003680 1.84 2.63 7.70 0.56
Reach2b 21.57   2-year 3.32 212.29 213.14 212.87 213.28 0.003997 1.62 2.04 6.01 0.56

Reach2b 21.56    19              Culvert

Reach2b 21.55   Regional 36.09 211.59 214.44 214.44 215.86 0.008438 5.28 6.84 74.95 1.00
Reach2b 21.55   350-year 24.31 211.59 213.77 213.77 214.87 0.009270 4.63 5.25 63.80 1.00
Reach2b 21.55   100-year 9.37 211.59 212.75 212.75 213.32 0.011378 3.37 2.78 10.55 1.00
Reach2b 21.55   50-year 8.32 211.59 212.66 212.66 213.19 0.011695 3.24 2.57 8.70 1.00
Reach2b 21.55   25-year 7.29 211.59 212.57 212.57 213.06 0.012091 3.10 2.35 7.00 1.00
Reach2b 21.55   10-year 5.90 211.59 212.44 212.44 212.86 0.012704 2.89 2.04 6.00 1.00
Reach2b 21.55   5-year 4.84 211.59 212.33 212.33 212.71 0.013490 2.72 1.78 6.00 1.01
Reach2b 21.55   2-year 3.32 211.59 212.17 212.17 212.46 0.014436 2.39 1.39 6.00 1.00
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Reach2b 21.54   Regional 36.09 210.90 212.10 211.84 212.15 0.003716 1.64 52.19 79.35 0.54
Reach2b 21.54   350-year 24.31 210.90 211.95 211.76 211.99 0.003788 1.46 40.15 78.66 0.53
Reach2b 21.54   100-year 9.37 210.90 211.70 211.62 211.73 0.003896 1.15 20.80 77.31 0.51
Reach2b 21.54   50-year 8.32 210.90 211.67 211.60 211.70 0.004354 1.16 18.32 77.04 0.53
Reach2b 21.54   25-year 7.29 210.90 211.63 211.59 211.67 0.005302 1.21 15.39 76.70 0.58
Reach2b 21.54   10-year 5.90 210.90 211.57 211.57 211.63 0.008358 1.38 10.69 76.14 0.71
Reach2b 21.54   5-year 4.84 210.90 211.55 211.55 211.60 0.007853 1.29 9.15 75.96 0.68
Reach2b 21.54   2-year 3.32 210.90 211.53 211.49 211.57 0.004504 0.96 8.29 75.85 0.51

Reach2b 21.53   Regional 36.09 210.20 211.17 211.17 211.38 0.017248 3.30 27.96 54.83 1.15
Reach2b 21.53   350-year 24.31 210.20 211.06 211.06 211.23 0.015753 2.87 22.03 53.80 1.08
Reach2b 21.53   100-year 9.37 210.20 210.83 210.83 210.95 0.015841 2.21 10.44 41.02 1.01
Reach2b 21.53   50-year 8.32 210.20 210.82 210.80 210.92 0.012742 1.97 10.36 40.87 0.91
Reach2b 21.53   25-year 7.29 210.20 210.83 210.78 210.90 0.009190 1.69 10.63 41.34 0.77
Reach2b 21.53   10-year 5.90 210.20 210.85 210.74 210.89 0.005166 1.30 11.31 42.53 0.58
Reach2b 21.53   5-year 4.84 210.20 210.81 210.71 210.85 0.005000 1.21 9.75 39.79 0.56
Reach2b 21.53   2-year 3.32 210.20 210.66 210.66 210.74 0.013568 1.55 4.67 29.29 0.87

Reach2b 21.52   Regional 36.09 209.60 210.84 210.41 210.86 0.001585 1.16 78.20 105.35 0.36
Reach2b 21.52   350-year 24.31 209.60 210.64 210.34 210.66 0.001876 1.10 57.49 103.72 0.38
Reach2b 21.52   100-year 9.37 209.60 210.33 210.21 210.34 0.002929 1.01 25.88 93.03 0.44
Reach2b 21.52   50-year 8.32 209.60 210.28 210.20 210.31 0.003736 1.07 21.83 91.28 0.49
Reach2b 21.52   25-year 7.29 209.60 210.24 210.18 210.27 0.004917 1.16 17.95 89.36 0.55
Reach2b 21.52   10-year 5.90 209.60 210.17 210.16 210.22 0.009804 1.45 11.59 84.51 0.76
Reach2b 21.52   5-year 4.84 209.60 210.15 210.15 210.20 0.009470 1.37 9.92 82.68 0.74
Reach2b 21.52   2-year 3.32 209.60 210.17 210.12 210.18 0.003033 0.81 11.71 84.66 0.42

Reach2b 21.51   Regional 36.09 209.20 210.77 210.11 210.78 0.000638 0.91 104.20 104.11 0.24
Reach2b 21.51   350-year 24.31 209.20 210.57 210.04 210.58 0.000572 0.78 83.86 102.60 0.22
Reach2b 21.51   100-year 9.37 209.20 210.27 209.84 210.28 0.000342 0.50 53.60 100.32 0.17
Reach2b 21.51   50-year 8.32 209.20 210.23 209.82 210.23 0.000357 0.49 48.91 99.95 0.17
Reach2b 21.51   25-year 7.29 209.20 210.18 209.79 210.19 0.000365 0.48 44.52 99.51 0.17
Reach2b 21.51   10-year 5.90 209.20 210.11 209.76 210.11 0.000403 0.48 37.38 98.67 0.17
Reach2b 21.51   5-year 4.84 209.20 210.04 209.74 210.04 0.000512 0.50 30.03 97.45 0.19
Reach2b 21.51   2-year 3.32 209.20 209.69 209.69 209.76 0.010761 1.44 5.56 42.56 0.79

Reach2b 21.5    Regional 36.09 208.70 210.70 210.71 0.000515 0.97 93.11 71.35 0.23
Reach2b 21.5    350-year 24.31 208.70 210.52 210.53 0.000339 0.74 80.95 66.46 0.18
Reach2b 21.5    100-year 9.37 208.70 210.25 210.26 0.000102 0.36 63.78 63.01 0.10
Reach2b 21.5    50-year 8.32 208.70 210.21 210.21 0.000092 0.33 60.91 62.50 0.09
Reach2b 21.5    25-year 7.29 208.70 210.17 210.17 0.000081 0.31 58.28 62.02 0.09
Reach2b 21.5    10-year 5.90 208.70 210.10 210.10 0.000066 0.27 53.97 61.10 0.08
Reach2b 21.5    5-year 4.84 208.70 210.02 210.02 0.000058 0.24 49.52 60.03 0.07
Reach2b 21.5    2-year 3.32 208.70 209.68 209.68 0.000118 0.27 29.84 53.58 0.10

Reach2b 21.49   Regional 36.09 208.30 210.65 210.04 210.68 0.001059 1.47 74.94 76.32 0.31
Reach2b 21.49   350-year 24.31 208.30 210.48 209.94 210.51 0.000779 1.20 62.62 73.06 0.27
Reach2b 21.49   100-year 9.37 208.30 210.24 209.49 210.25 0.000258 0.64 45.91 65.21 0.15
Reach2b 21.49   50-year 8.32 208.30 210.20 209.41 210.20 0.000240 0.60 43.02 63.73 0.14
Reach2b 21.49   25-year 7.29 208.30 210.16 209.33 210.16 0.000215 0.56 40.42 62.36 0.14
Reach2b 21.49   10-year 5.90 208.30 210.09 209.20 210.09 0.000185 0.51 36.23 60.06 0.13
Reach2b 21.49   5-year 4.84 208.30 210.01 209.10 210.02 0.000167 0.47 31.98 56.87 0.12
Reach2b 21.49   2-year 3.32 208.30 209.59 208.95 209.65 0.001295 1.07 3.11 43.75 0.31

Reach2b 21.48    20              Culvert

Reach2b 21.47   Regional 36.09 208.43 210.59 209.87 210.62 0.000890 1.37 78.28 69.90 0.30
Reach2b 21.47   350-year 24.31 208.43 210.27 209.73 210.30 0.000995 1.30 56.66 64.31 0.31
Reach2b 21.47   100-year 9.37 208.43 209.57 209.57 210.12 0.012238 3.28 2.86 46.62 1.00
Reach2b 21.47   50-year 8.32 208.43 209.48 209.48 209.99 0.012762 3.16 2.63 41.75 1.00
Reach2b 21.47   25-year 7.29 208.43 209.40 209.40 209.87 0.013152 3.03 2.41 36.15 1.00
Reach2b 21.47   10-year 5.90 208.43 209.28 209.28 209.68 0.013560 2.81 2.10 22.06 1.00
Reach2b 21.47   5-year 4.84 208.43 209.18 209.18 209.53 0.014202 2.63 1.84 15.84 1.00
Reach2b 21.47   2-year 3.32 208.43 209.02 209.02 209.30 0.015978 2.34 1.42 10.16 1.01

Reach2b 21.46   Regional 36.09 208.00 210.58 210.59 0.000202 0.72 122.05 68.27 0.15
Reach2b 21.46   350-year 24.31 208.00 210.26 210.27 0.000162 0.59 100.85 65.69 0.13
Reach2b 21.46   100-year 9.37 208.00 209.05 209.07 0.001129 0.88 27.35 53.85 0.30
Reach2b 21.46   50-year 8.32 208.00 208.95 208.97 0.001630 0.97 21.91 51.22 0.35
Reach2b 21.46   25-year 7.29 208.00 208.86 208.89 0.002281 1.06 17.41 47.60 0.41
Reach2b 21.46   10-year 5.90 208.00 208.77 208.80 0.002984 1.10 13.30 43.87 0.45
Reach2b 21.46   5-year 4.84 208.00 208.71 208.75 0.003406 1.10 10.76 41.35 0.48
Reach2b 21.46   2-year 3.32 208.00 208.61 208.65 0.004625 1.12 6.86 36.57 0.54

Reach2b 21.45   Regional 36.09 207.70 210.57 210.58 0.000172 0.72 128.21 66.36 0.14
Reach2b 21.45   350-year 24.31 207.70 210.26 210.26 0.000132 0.58 107.61 64.23 0.12
Reach2b 21.45   100-year 9.37 207.70 209.02 209.03 0.000610 0.78 33.27 52.64 0.23
Reach2b 21.45   50-year 8.32 207.70 208.91 208.92 0.000804 0.83 27.42 49.42 0.26
Reach2b 21.45   25-year 7.29 207.70 208.80 208.82 0.001054 0.89 22.35 46.23 0.29
Reach2b 21.45   10-year 5.90 207.70 208.70 208.72 0.001264 0.90 17.69 43.12 0.31
Reach2b 21.45   5-year 4.84 207.70 208.64 208.65 0.001282 0.86 15.04 41.20 0.31
Reach2b 21.45   2-year 3.32 207.70 208.52 208.54 0.001426 0.82 10.57 37.43 0.32



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2b 21.44   Regional 36.09 207.50 210.54 210.57 0.000437 1.15 87.09 58.16 0.22
Reach2b 21.44   350-year 24.31 207.50 210.23 210.25 0.000349 0.95 69.94 52.80 0.19
Reach2b 21.44   100-year 9.37 207.50 208.95 208.99 0.001578 1.24 17.94 29.96 0.36
Reach2b 21.44   50-year 8.32 207.50 208.81 208.87 0.002237 1.36 14.00 26.89 0.42
Reach2b 21.44   25-year 7.29 207.50 208.67 208.74 0.003474 1.53 10.31 23.48 0.51
Reach2b 21.44   10-year 5.90 207.50 208.45 208.41 208.60 0.008290 1.97 5.69 18.32 0.76
Reach2b 21.44   5-year 4.84 207.50 208.35 208.35 208.53 0.010597 2.03 4.12 15.23 0.83
Reach2b 21.44   2-year 3.32 207.50 208.24 208.24 208.40 0.011800 1.87 2.64 11.44 0.85

Reach2b 21.43   Regional 36.09 207.22 210.39 209.43 210.52 0.001028 1.98 53.27 59.29 0.35
Reach2b 21.43   350-year 24.31 207.22 210.11 208.92 210.21 0.000833 1.67 38.06 47.72 0.31
Reach2b 21.43   100-year 9.37 207.22 208.75 208.12 208.90 0.002145 1.75 5.34 9.36 0.45
Reach2b 21.43   50-year 8.32 207.22 208.63 208.05 208.77 0.002221 1.69 4.92 7.97 0.45
Reach2b 21.43   25-year 7.29 207.22 208.51 207.98 208.64 0.002292 1.62 4.50 6.73 0.46
Reach2b 21.43   10-year 5.90 207.22 208.34 207.88 208.46 0.002369 1.50 3.93 5.35 0.45
Reach2b 21.43   5-year 4.84 207.22 208.23 207.80 208.33 0.002249 1.37 3.54 4.73 0.43
Reach2b 21.43   2-year 3.32 207.22 208.02 207.67 208.09 0.002355 1.19 2.79 3.58 0.43

Reach2b 21.42    21              Culvert

Reach2b 21.41   Regional 36.09 207.00 209.22 209.22 210.32 0.009154 4.65 7.76 70.51 1.00
Reach2b 21.41   350-year 24.31 207.00 208.70 208.70 209.55 0.010095 4.09 5.95 56.05 1.00
Reach2b 21.41   100-year 9.37 207.00 208.22 207.90 208.46 0.004581 2.20 4.25 13.12 0.64
Reach2b 21.41   50-year 8.32 207.00 208.17 207.83 208.38 0.004063 2.03 4.11 11.61 0.60
Reach2b 21.41   25-year 7.29 207.00 208.12 207.76 208.30 0.003606 1.85 3.93 10.09 0.56
Reach2b 21.41   10-year 5.90 207.00 208.05 207.66 208.18 0.002977 1.61 3.67 8.32 0.50
Reach2b 21.41   5-year 4.84 207.00 208.03 207.57 208.12 0.002153 1.35 3.59 7.95 0.42
Reach2b 21.41   2-year 3.32 207.00 207.87 207.45 207.93 0.001745 1.09 3.05 5.89 0.37

Reach2b 21.4    Regional 36.09 206.65 208.48 208.48 208.93 0.012365 3.94 21.98 33.13 1.03
Reach2b 21.4    350-year 24.31 206.65 208.29 208.29 208.63 0.010340 3.30 16.41 27.01 0.92
Reach2b 21.4    100-year 9.37 206.65 207.96 208.11 0.005807 2.03 8.87 18.66 0.66
Reach2b 21.4    50-year 8.32 206.65 207.98 208.09 0.004219 1.75 9.21 19.08 0.56
Reach2b 21.4    25-year 7.29 206.65 207.94 208.04 0.003723 1.61 8.64 18.38 0.52
Reach2b 21.4    10-year 5.90 206.65 207.89 207.97 0.003123 1.42 7.72 17.56 0.48
Reach2b 21.4    5-year 4.84 206.65 207.94 207.98 0.001707 1.08 8.48 18.25 0.35
Reach2b 21.4    2-year 3.32 206.65 207.77 207.81 0.001857 1.00 5.74 15.41 0.36

Reach2b 21.39   Regional 36.09 206.20 208.72 208.73 0.000620 0.93 106.15 108.56 0.22
Reach2b 21.39   350-year 24.31 206.20 208.33 208.34 0.001039 1.03 66.20 93.81 0.27
Reach2b 21.39   100-year 9.37 206.20 207.78 207.82 0.003324 1.33 20.61 70.94 0.45
Reach2b 21.39   50-year 8.32 206.20 207.67 207.67 207.77 0.006807 1.75 13.44 66.35 0.63
Reach2b 21.39   25-year 7.29 206.20 207.64 207.64 207.74 0.006965 1.73 11.62 65.13 0.64
Reach2b 21.39   10-year 5.90 206.20 207.61 207.61 207.71 0.006526 1.63 9.51 63.70 0.61
Reach2b 21.39   5-year 4.84 206.20 207.44 207.44 207.71 0.020122 2.37 2.33 6.66 1.03
Reach2b 21.39   2-year 3.32 206.20 207.34 207.34 207.54 0.018608 2.01 1.76 5.36 0.96

Reach2b 21.38   Regional 36.09 205.80 208.71 208.72 0.000192 0.72 153.93 122.41 0.14
Reach2b 21.38   350-year 24.31 205.80 208.31 208.32 0.000219 0.68 108.37 106.72 0.15
Reach2b 21.38   100-year 9.37 205.80 207.78 207.79 0.000151 0.47 58.35 80.53 0.12
Reach2b 21.38   50-year 8.32 205.80 207.55 207.55 0.000270 0.57 40.99 66.94 0.15
Reach2b 21.38   25-year 7.29 205.80 207.30 207.32 0.000564 0.72 26.44 53.39 0.21
Reach2b 21.38   10-year 5.90 205.80 206.99 207.03 0.001923 1.08 12.26 36.53 0.38
Reach2b 21.38   5-year 4.84 205.80 206.78 206.69 206.87 0.005353 1.49 5.76 24.63 0.60
Reach2b 21.38   2-year 3.32 205.80 206.68 206.55 206.76 0.005377 1.33 3.63 18.21 0.58

Reach2b 21.37   Regional 36.09 205.40 208.70 208.71 0.000090 0.53 223.37 175.28 0.10
Reach2b 21.37   350-year 24.31 205.40 208.31 208.31 0.000097 0.50 160.53 134.92 0.10
Reach2b 21.37   100-year 9.37 205.40 207.78 207.78 0.000050 0.31 97.90 103.68 0.07
Reach2b 21.37   50-year 8.32 205.40 207.54 207.54 0.000077 0.35 74.91 90.11 0.08
Reach2b 21.37   25-year 7.29 205.40 207.30 207.30 0.000133 0.42 54.35 77.07 0.11
Reach2b 21.37   10-year 5.90 205.40 206.97 206.98 0.000321 0.56 32.07 60.53 0.16
Reach2b 21.37   5-year 4.84 205.40 206.73 206.74 0.000751 0.74 19.02 47.61 0.23
Reach2b 21.37   2-year 3.32 205.40 206.36 206.43 0.004560 1.37 5.50 24.67 0.54

Reach2b 21.36   Regional 36.09 205.00 208.70 208.70 0.000062 0.48 248.73 187.09 0.08
Reach2b 21.36   350-year 24.31 205.00 208.30 208.30 0.000067 0.46 180.93 148.90 0.08
Reach2b 21.36   100-year 9.37 205.00 207.78 207.78 0.000036 0.29 110.38 118.91 0.06
Reach2b 21.36   50-year 8.32 205.00 207.54 207.54 0.000050 0.33 84.21 99.57 0.07
Reach2b 21.36   25-year 7.29 205.00 207.29 207.29 0.000065 0.34 64.95 69.51 0.08
Reach2b 21.36   10-year 5.90 205.00 206.96 206.97 0.000119 0.41 43.86 59.29 0.10
Reach2b 21.36   5-year 4.84 205.00 206.72 206.72 0.000209 0.49 30.15 52.10 0.13
Reach2b 21.36   2-year 3.32 205.00 206.33 206.34 0.000718 0.74 12.50 36.06 0.23

Reach2b 21.35   Regional 36.09 204.90 208.70 208.70 0.000072 0.45 244.07 188.55 0.08
Reach2b 21.35   350-year 24.31 204.90 208.30 208.30 0.000083 0.45 175.39 151.63 0.08
Reach2b 21.35   100-year 9.37 204.90 207.78 207.78 0.000050 0.31 103.40 118.26 0.06
Reach2b 21.35   50-year 8.32 204.90 207.54 207.54 0.000075 0.35 77.81 95.48 0.07
Reach2b 21.35   25-year 7.29 204.90 207.29 207.29 0.000105 0.39 58.80 70.57 0.09
Reach2b 21.35   10-year 5.90 204.90 206.96 206.96 0.000245 0.53 36.89 62.41 0.13
Reach2b 21.35   5-year 4.84 204.90 206.71 206.72 0.000580 0.73 22.23 53.14 0.19
Reach2b 21.35   2-year 3.32 204.90 206.30 206.33 0.001860 1.07 7.56 20.36 0.32



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2b 21.33   Regional 36.09 204.90 208.70 208.70 0.000056 0.48 248.10 183.09 0.08
Reach2b 21.33   350-year 24.31 204.90 208.30 208.30 0.000059 0.45 180.69 152.18 0.08
Reach2b 21.33   100-year 9.37 204.90 207.78 207.78 0.000032 0.29 107.33 121.63 0.06
Reach2b 21.33   50-year 8.32 204.90 207.54 207.54 0.000046 0.33 81.03 98.72 0.07
Reach2b 21.33   25-year 7.29 204.90 207.29 207.29 0.000069 0.37 59.94 79.32 0.08
Reach2b 21.33   10-year 5.90 204.90 206.95 206.96 0.000148 0.49 35.13 69.63 0.12
Reach2b 21.33   5-year 4.84 204.90 206.70 206.71 0.000273 0.59 19.09 55.41 0.16
Reach2b 21.33   2-year 3.32 204.90 206.30 206.32 0.000512 0.66 7.00 9.86 0.20

Reach2b 21.32   Regional 36.09 204.80 208.70 208.70 0.000036 0.39 264.60 150.87 0.07
Reach2b 21.32   350-year 24.31 204.80 208.30 208.30 0.000034 0.35 204.71 150.87 0.06
Reach2b 21.32   100-year 9.37 204.80 207.78 207.78 0.000016 0.22 129.36 126.12 0.04
Reach2b 21.32   50-year 8.32 204.80 207.54 207.54 0.000024 0.24 101.09 109.81 0.05
Reach2b 21.32   25-year 7.29 204.80 207.29 207.29 0.000035 0.28 75.93 94.33 0.06
Reach2b 21.32   10-year 5.90 204.80 206.96 206.96 0.000065 0.34 47.45 78.77 0.08
Reach2b 21.32   5-year 4.84 204.80 206.70 206.71 0.000118 0.41 27.99 74.68 0.10
Reach2b 21.32   2-year 3.32 204.80 206.30 206.31 0.000205 0.44 10.11 12.81 0.13

Reach2b 21.31   Regional 41.91 204.70 208.70 206.65 208.70 0.000027 0.34 334.99 178.06 0.06
Reach2b 21.31   350-year 29.52 204.70 208.30 206.46 208.30 0.000027 0.31 264.30 178.06 0.06
Reach2b 21.31   100-year 14.13 204.70 207.77 205.96 207.78 0.000020 0.24 170.91 175.90 0.05
Reach2b 21.31   50-year 12.64 204.70 207.54 205.90 207.54 0.000031 0.28 129.94 166.47 0.06
Reach2b 21.31   25-year 11.18 204.70 207.29 205.84 207.29 0.000046 0.32 99.16 108.85 0.07
Reach2b 21.31   10-year 9.25 204.70 206.95 205.75 206.96 0.000084 0.38 67.06 85.99 0.09
Reach2b 21.31   5-year 7.73 204.70 206.70 205.68 206.70 0.000150 0.46 45.62 81.66 0.12
Reach2b 21.31   2-year 5.55 204.70 206.27 205.56 206.29 0.000610 0.76 9.23 12.23 0.22

Reach2b 21.3    Regional 41.91 204.50 208.70 208.70 0.000020 0.26 400.36 175.03 0.04
Reach2b 21.3    350-year 29.52 204.50 208.30 208.30 0.000018 0.23 330.88 175.03 0.04
Reach2b 21.3    100-year 14.13 204.50 207.77 207.77 0.000012 0.17 239.08 175.03 0.03
Reach2b 21.3    50-year 12.64 204.50 207.53 207.54 0.000016 0.19 197.19 175.03 0.04
Reach2b 21.3    25-year 11.18 204.50 207.29 207.29 0.000023 0.20 158.02 143.27 0.04
Reach2b 21.3    10-year 9.25 204.50 206.95 206.95 0.000037 0.24 115.22 114.49 0.05
Reach2b 21.3    5-year 7.73 204.50 206.70 206.70 0.000054 0.26 87.78 99.39 0.06
Reach2b 21.3    2-year 5.55 204.50 206.27 206.27 0.000095 0.30 52.45 69.83 0.08

Reach2b 21.29   Regional 41.91 204.40 208.69 208.69 0.000134 0.76 138.92 75.40 0.12
Reach2b 21.29   350-year 29.52 204.40 208.29 208.30 0.000137 0.72 109.01 75.40 0.12
Reach2b 21.29   100-year 14.13 204.40 207.77 207.77 0.000107 0.57 69.62 75.40 0.11
Reach2b 21.29   50-year 12.64 204.40 207.52 207.53 0.000173 0.68 51.14 75.40 0.13
Reach2b 21.29   25-year 11.18 204.40 207.26 207.28 0.000273 0.80 34.42 54.12 0.16
Reach2b 21.29   10-year 9.25 204.40 206.92 206.95 0.000438 0.92 20.96 23.60 0.20
Reach2b 21.29   5-year 7.73 204.40 206.65 206.69 0.000573 0.96 15.22 20.17 0.23
Reach2b 21.29   2-year 5.55 204.40 206.23 206.27 0.000796 0.95 9.00 10.83 0.25

Reach2b 21.27   Regional 41.91 204.35 208.68 208.69 0.000155 0.80 141.08 72.59 0.13
Reach2b 21.27   350-year 29.52 204.35 208.29 208.30 0.000155 0.74 112.30 72.59 0.13
Reach2b 21.27   100-year 14.13 204.35 207.77 207.77 0.000118 0.58 74.41 72.59 0.11
Reach2b 21.27   50-year 12.64 204.35 207.52 207.53 0.000191 0.71 56.63 72.59 0.13
Reach2b 21.27   25-year 11.18 204.35 207.26 207.28 0.000338 0.88 38.65 59.88 0.17
Reach2b 21.27   10-year 9.25 204.35 206.91 206.94 0.000537 1.01 23.50 27.25 0.21
Reach2b 21.27   5-year 7.73 204.35 206.65 206.68 0.000763 1.10 16.54 24.62 0.25
Reach2b 21.27   2-year 5.55 204.35 206.22 206.26 0.001046 1.10 9.54 11.21 0.28

Reach2b 21.26   Regional 41.91 204.30 208.68 208.69 0.000190 0.89 124.04 63.79 0.14
Reach2b 21.26   350-year 29.52 204.30 208.28 208.29 0.000188 0.82 98.77 63.79 0.14
Reach2b 21.26   100-year 14.13 204.30 207.76 207.77 0.000133 0.62 65.61 63.79 0.11
Reach2b 21.26   50-year 12.64 204.30 207.51 207.53 0.000203 0.73 49.86 63.79 0.14
Reach2b 21.26   25-year 11.18 204.30 207.25 207.27 0.000310 0.84 35.68 45.04 0.17
Reach2b 21.26   10-year 9.25 204.30 206.91 206.93 0.000434 0.91 24.29 23.71 0.19
Reach2b 21.26   5-year 7.73 204.30 206.64 206.67 0.000549 0.94 18.51 19.71 0.21
Reach2b 21.26   2-year 5.55 204.30 206.19 206.23 0.000960 1.05 10.71 15.90 0.27

Reach2b 21.25   Regional 41.91 204.20 208.66 208.68 0.000180 0.94 101.41 50.58 0.15
Reach2b 21.25   350-year 29.52 204.20 208.27 208.29 0.000159 0.82 81.53 50.58 0.14
Reach2b 21.25   100-year 14.13 204.20 207.75 207.77 0.000089 0.56 55.65 50.58 0.10
Reach2b 21.25   50-year 12.64 204.20 207.51 207.52 0.000115 0.60 43.16 50.58 0.11
Reach2b 21.25   25-year 11.18 204.20 207.25 207.27 0.000144 0.63 32.65 33.93 0.12
Reach2b 21.25   10-year 9.25 204.20 206.90 206.92 0.000179 0.64 23.64 20.28 0.14
Reach2b 21.25   5-year 7.73 204.20 206.64 206.65 0.000201 0.62 18.78 16.23 0.14
Reach2b 21.25   2-year 5.55 204.20 206.19 206.21 0.000266 0.61 12.44 13.43 0.15

Reach2b 21.24   Regional 41.91 204.10 208.65 208.67 0.000223 1.07 101.62 51.41 0.17
Reach2b 21.24   350-year 29.52 204.10 208.26 208.28 0.000205 0.97 81.42 51.41 0.16
Reach2b 21.24   100-year 14.13 204.10 207.75 207.76 0.000122 0.68 55.25 51.41 0.12
Reach2b 21.24   50-year 12.64 204.10 207.50 207.51 0.000160 0.74 42.58 42.86 0.13
Reach2b 21.24   25-year 11.18 204.10 207.24 207.26 0.000203 0.79 33.10 30.07 0.15
Reach2b 21.24   10-year 9.25 204.10 206.89 206.91 0.000250 0.80 25.01 18.98 0.16
Reach2b 21.24   5-year 7.73 204.10 206.62 206.64 0.000290 0.80 20.09 17.52 0.17
Reach2b 21.24   2-year 5.55 204.10 206.17 206.20 0.000367 0.78 13.34 13.19 0.18

Reach2b 21.23   Regional 41.91 204.00 208.64 208.66 0.000207 1.03 109.65 55.20 0.16
Reach2b 21.23   350-year 29.52 204.00 208.25 208.27 0.000192 0.93 87.99 55.20 0.15



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2b 21.23   100-year 14.13 204.00 207.74 207.75 0.000113 0.65 60.24 53.20 0.11
Reach2b 21.23   50-year 12.64 204.00 207.49 207.51 0.000151 0.71 47.10 45.04 0.13
Reach2b 21.23   25-year 11.18 204.00 207.23 207.25 0.000199 0.78 36.70 34.09 0.14
Reach2b 21.23   10-year 9.25 204.00 206.88 206.90 0.000249 0.80 27.09 21.24 0.16
Reach2b 21.23   5-year 7.73 204.00 206.61 206.63 0.000267 0.77 21.94 17.22 0.16
Reach2b 21.23   2-year 5.55 204.00 206.16 206.18 0.000329 0.74 15.13 13.76 0.17

Reach2b 21.22   Regional 41.91 203.90 208.60 208.64 0.000357 1.35 86.43 57.26 0.21
Reach2b 21.22   350-year 29.52 203.90 208.22 208.25 0.000303 1.17 67.58 43.44 0.19
Reach2b 21.22   100-year 14.13 203.90 207.73 207.75 0.000149 0.75 48.03 36.49 0.13
Reach2b 21.22   50-year 12.64 203.90 207.48 207.50 0.000177 0.78 39.31 32.77 0.14
Reach2b 21.22   25-year 11.18 203.90 207.21 207.23 0.000217 0.82 31.65 24.62 0.15
Reach2b 21.22   10-year 9.25 203.90 206.86 206.88 0.000247 0.80 24.61 17.31 0.16
Reach2b 21.22   5-year 7.73 203.90 206.59 206.61 0.000273 0.79 20.16 15.52 0.16
Reach2b 21.22   2-year 5.55 203.90 206.14 206.16 0.000341 0.77 13.76 12.71 0.18

Reach2b 21.21   Regional 41.91 203.70 208.62 208.62 0.000072 0.61 228.43 222.57 0.09
Reach2b 21.21   350-year 29.52 203.70 208.22 208.23 0.000096 0.66 149.37 182.71 0.10
Reach2b 21.21   100-year 14.13 203.70 207.73 207.74 0.000092 0.60 67.10 141.82 0.10
Reach2b 21.21   50-year 12.64 203.70 207.47 207.48 0.000127 0.67 40.85 35.85 0.12
Reach2b 21.21   25-year 11.18 203.70 207.20 207.22 0.000149 0.68 32.70 25.64 0.12
Reach2b 21.21   10-year 9.25 203.70 206.85 206.86 0.000168 0.67 25.41 17.90 0.13
Reach2b 21.21   5-year 7.73 203.70 206.57 206.59 0.000183 0.65 20.79 16.04 0.13
Reach2b 21.21   2-year 5.55 203.70 206.12 206.14 0.000220 0.62 14.13 13.16 0.14

Reach2b 21.2    Regional 41.91 203.60 208.61 205.31 208.62 0.000096 0.65 171.18 183.87 0.09
Reach2b 21.2    350-year 29.52 203.60 208.21 204.95 208.23 0.000109 0.66 104.61 156.82 0.10
Reach2b 21.2    100-year 14.13 203.60 207.71 204.43 207.73 0.000095 0.57 24.69 41.06 0.09
Reach2b 21.2    50-year 12.64 203.60 207.47 204.37 207.48 0.000094 0.54 23.20 29.06 0.09
Reach2b 21.2    25-year 11.18 203.60 207.20 204.31 207.21 0.000093 0.52 21.60 24.88 0.09
Reach2b 21.2    10-year 9.25 203.60 206.85 204.22 206.86 0.000090 0.47 19.48 20.62 0.08
Reach2b 21.2    5-year 7.73 203.60 206.58 204.15 206.58 0.000084 0.43 17.85 18.41 0.08
Reach2b 21.2    2-year 5.55 203.60 206.12 204.04 206.13 0.000075 0.37 15.12 14.85 0.07

Reach2b 21.19    24              Culvert

Reach2b 21.18   Regional 41.91 203.56 208.58 205.27 208.62 0.000182 0.96 89.15 121.29 0.14
Reach2b 21.18   350-year 29.52 203.56 208.10 204.91 208.13 0.000152 0.83 60.60 30.74 0.12
Reach2b 21.18   100-year 14.13 203.56 207.38 204.39 207.39 0.000068 0.49 44.39 19.71 0.08
Reach2b 21.18   50-year 12.64 203.56 207.20 204.33 207.21 0.000066 0.47 40.92 18.89 0.08
Reach2b 21.18   25-year 11.18 203.56 207.00 204.27 207.00 0.000065 0.45 37.11 17.96 0.08
Reach2b 21.18   10-year 9.25 203.56 206.71 204.18 206.72 0.000063 0.41 32.13 16.81 0.07
Reach2b 21.18   5-year 7.73 203.56 206.48 204.11 206.49 0.000059 0.38 28.39 15.92 0.07
Reach2b 21.18   2-year 5.55 203.56 206.07 204.00 206.08 0.000067 0.37 15.08 14.25 0.07

Reach2b 21.17   Regional 41.91 203.40 208.59 208.60 0.000157 0.83 80.57 131.98 0.12
Reach2b 21.17   350-year 29.52 203.40 208.10 208.12 0.000165 0.79 51.46 31.22 0.12
Reach2b 21.17   100-year 14.13 203.40 207.38 207.39 0.000099 0.54 35.09 19.66 0.09
Reach2b 21.17   50-year 12.64 203.40 207.20 207.21 0.000103 0.54 31.64 18.57 0.09
Reach2b 21.17   25-year 11.18 203.40 206.99 207.00 0.000112 0.54 27.92 17.38 0.09
Reach2b 21.17   10-year 9.25 203.40 206.71 206.71 0.000126 0.54 23.15 15.77 0.10
Reach2b 21.17   5-year 7.73 203.40 206.48 206.48 0.000135 0.53 19.67 14.50 0.10
Reach2b 21.17   2-year 5.55 203.40 206.07 206.08 0.000164 0.52 14.22 12.35 0.11

Reach2b 21.16   Regional 41.91 203.30 208.58 208.60 0.000014 0.67 101.63 75.88 0.11
Reach2b 21.16   350-year 29.52 203.30 208.10 208.12 0.000011 0.56 72.95 50.78 0.10
Reach2b 21.16   100-year 14.13 203.30 207.38 207.39 0.000006 0.35 45.12 22.32 0.07
Reach2b 21.16   50-year 12.64 203.30 207.20 207.21 0.000006 0.33 41.21 21.20 0.07
Reach2b 21.16   25-year 11.18 203.30 207.00 207.00 0.000006 0.32 36.94 20.08 0.07
Reach2b 21.16   10-year 9.25 203.30 206.71 206.71 0.000007 0.30 31.38 18.55 0.07
Reach2b 21.16   5-year 7.73 203.30 206.48 206.48 0.000007 0.29 27.26 17.34 0.07
Reach2b 21.16   2-year 5.55 203.30 206.07 206.08 0.000009 0.27 20.66 15.18 0.07

Reach2c 21.844  Regional 42.87 214.13 217.54 217.61 0.007101 1.39 43.11 102.60 0.35
Reach2c 21.844  350-year 38.39 214.13 217.50 217.56 0.006820 1.35 38.96 89.95 0.34
Reach2c 21.844  100-year 29.09 214.13 217.38 217.44 0.006216 1.24 29.09 67.74 0.32
Reach2c 21.844  50-year 26.22 214.13 217.33 217.39 0.006130 1.21 26.56 48.62 0.32
Reach2c 21.844  25-year 23.38 214.13 217.28 217.34 0.006021 1.18 24.16 46.02 0.32
Reach2c 21.844  10-year 19.57 214.13 217.18 217.24 0.006342 1.17 19.91 41.12 0.32
Reach2c 21.844  5-year 16.61 214.13 217.08 217.15 0.006814 1.16 16.06 35.90 0.33
Reach2c 21.844  2-year 12.41 214.13 216.87 216.94 0.007153 1.09 11.44 11.19 0.33

Reach2c 21.843  Regional 42.87 214.00 216.97 217.07 0.010217 1.66 36.64 98.02 0.45
Reach2c 21.843  350-year 38.39 214.00 216.93 217.04 0.010375 1.66 32.80 94.33 0.45
Reach2c 21.843  100-year 29.09 214.00 216.81 216.93 0.011012 1.63 22.39 58.83 0.46
Reach2c 21.843  50-year 26.22 214.00 216.76 216.88 0.011159 1.61 19.68 47.55 0.46
Reach2c 21.843  25-year 23.38 214.00 216.66 216.80 0.012777 1.66 15.83 35.28 0.49
Reach2c 21.843  10-year 19.57 214.00 216.58 216.70 0.011896 1.55 13.36 25.69 0.47
Reach2c 21.843  5-year 16.61 214.00 216.50 216.60 0.011115 1.44 11.59 13.00 0.45
Reach2c 21.843  2-year 12.41 214.00 216.35 216.43 0.008961 1.25 9.97 10.13 0.40

Reach2c 21.842  Regional 42.87 213.91 216.73 216.76 0.003080 0.98 58.67 110.27 0.25
Reach2c 21.842  350-year 38.39 213.91 216.67 216.70 0.003379 1.01 52.22 108.07 0.26
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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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2c 21.842  100-year 29.09 213.91 216.55 216.59 0.003302 0.96 40.11 87.44 0.26
Reach2c 21.842  50-year 26.22 213.91 216.51 216.54 0.003149 0.92 36.75 73.56 0.25
Reach2c 21.842  25-year 23.38 213.91 216.45 216.48 0.002631 0.83 33.50 53.33 0.23
Reach2c 21.842  10-year 19.57 213.91 216.39 216.41 0.002385 0.77 30.16 49.81 0.22
Reach2c 21.842  5-year 16.61 213.91 216.26 216.28 0.002941 0.81 24.11 42.69 0.24
Reach2c 21.842  2-year 12.41 213.91 216.05 216.09 0.003936 0.86 16.60 32.10 0.27

Reach2c 21.841  Regional 42.87 213.80 216.54 216.57 0.005357 1.08 54.37 138.92 0.30
Reach2c 21.841  350-year 38.39 213.80 216.48 216.52 0.004714 0.99 47.81 97.72 0.28
Reach2c 21.841  100-year 29.09 213.80 216.36 216.39 0.005229 1.01 36.36 83.21 0.30
Reach2c 21.841  50-year 26.22 213.80 216.31 216.35 0.005681 1.03 32.41 79.75 0.31
Reach2c 21.841  25-year 23.38 213.80 216.25 216.30 0.006464 1.08 27.97 75.69 0.33
Reach2c 21.841  10-year 19.57 213.80 216.04 215.45 216.17 0.016924 1.58 14.01 60.42 0.51
Reach2c 21.841  5-year 16.61 213.80 215.86 216.00 0.016648 1.66 9.99 9.52 0.52
Reach2c 21.841  2-year 12.41 213.80 215.63 215.76 0.016011 1.56 7.94 8.14 0.51

Reach2c 21.84   Regional 42.87 213.45 216.40 216.45 0.004724 1.05 50.12 98.78 0.30
Reach2c 21.84   350-year 38.39 213.45 216.35 216.40 0.004906 1.04 45.23 95.24 0.30
Reach2c 21.84   100-year 29.09 213.45 216.21 216.25 0.005551 1.02 33.27 73.07 0.32
Reach2c 21.84   50-year 26.22 213.45 216.15 216.20 0.005816 1.04 29.05 68.49 0.32
Reach2c 21.84   25-year 23.38 213.45 216.08 216.13 0.006007 1.05 24.45 62.92 0.33
Reach2c 21.84   10-year 19.57 213.45 215.88 215.94 0.004605 1.09 18.03 14.24 0.31
Reach2c 21.84   5-year 16.61 213.45 215.72 215.77 0.004463 1.05 15.83 13.06 0.30
Reach2c 21.84   2-year 12.41 213.45 215.50 215.54 0.003950 0.95 13.13 11.84 0.29

Reach2c 21.839  Regional 42.87 213.16 215.93 216.08 0.015444 1.84 27.10 58.62 0.52
Reach2c 21.839  350-year 38.39 213.16 215.86 216.02 0.015981 1.81 23.71 48.49 0.53
Reach2c 21.839  100-year 29.09 213.16 215.71 215.85 0.016173 1.66 18.04 27.19 0.52
Reach2c 21.839  50-year 26.22 213.16 215.66 215.78 0.015797 1.58 16.76 21.38 0.51
Reach2c 21.839  25-year 23.38 213.16 215.60 215.71 0.015381 1.50 15.63 18.61 0.50
Reach2c 21.839  10-year 19.57 213.16 215.51 215.61 0.012855 1.38 14.14 14.96 0.45
Reach2c 21.839  5-year 16.61 213.16 215.40 215.49 0.009501 1.31 12.71 11.77 0.40
Reach2c 21.839  2-year 12.41 213.16 215.23 215.30 0.007842 1.15 10.84 10.68 0.36

Reach2c 21.838  Regional 42.87 212.86 215.64 215.68 0.002755 1.06 55.23 90.79 0.25
Reach2c 21.838  350-year 38.39 212.86 215.59 215.63 0.002588 1.01 50.89 87.78 0.24
Reach2c 21.838  100-year 29.09 212.86 215.47 215.50 0.002212 0.89 40.73 69.44 0.22
Reach2c 21.838  50-year 26.22 212.86 215.42 215.45 0.002119 0.85 37.55 64.84 0.22
Reach2c 21.838  25-year 23.38 212.86 215.36 215.39 0.002043 0.82 34.18 59.82 0.21
Reach2c 21.838  10-year 19.57 212.86 215.32 215.34 0.001693 0.73 31.50 55.38 0.19
Reach2c 21.838  5-year 16.61 212.86 215.21 215.23 0.001840 0.72 26.17 36.77 0.20
Reach2c 21.838  2-year 12.41 212.86 215.00 215.03 0.002253 0.72 19.35 31.47 0.21

Reach2c 21.837  Regional 42.87 212.83 215.39 215.44 0.003321 1.14 54.74 128.15 0.28
Reach2c 21.837  350-year 38.39 212.83 215.35 215.40 0.003302 1.12 49.33 120.56 0.27
Reach2c 21.837  100-year 29.09 212.83 215.23 215.28 0.003343 1.07 36.54 97.65 0.27
Reach2c 21.837  50-year 26.22 212.83 215.19 215.24 0.003401 1.06 32.05 88.34 0.27
Reach2c 21.837  25-year 23.38 212.83 215.13 215.18 0.003432 1.04 27.58 78.39 0.27
Reach2c 21.837  10-year 19.57 212.83 215.16 215.19 0.002163 0.83 29.54 82.86 0.22
Reach2c 21.837  5-year 16.61 212.83 215.01 215.05 0.002651 0.87 19.62 55.66 0.24
Reach2c 21.837  2-year 12.41 212.83 214.82 214.85 0.002113 0.75 16.56 12.98 0.21

Reach2c 21.836  Regional 42.87 211.99 215.17 215.21 0.002838 1.03 57.81 122.15 0.24
Reach2c 21.836  350-year 38.39 211.99 215.13 215.17 0.002740 1.00 53.22 119.67 0.24
Reach2c 21.836  100-year 29.09 211.99 215.02 215.06 0.002559 0.93 41.08 103.07 0.23
Reach2c 21.836  50-year 26.22 211.99 214.99 215.02 0.002240 0.86 38.24 73.53 0.21
Reach2c 21.836  25-year 23.38 211.99 214.95 214.98 0.002073 0.81 35.21 66.14 0.20
Reach2c 21.836  10-year 19.57 211.99 215.06 215.08 0.000969 0.58 45.51 110.67 0.14
Reach2c 21.836  5-year 16.61 211.99 214.89 214.91 0.001263 0.62 31.83 58.86 0.16
Reach2c 21.836  2-year 12.41 211.99 214.71 214.73 0.001275 0.57 23.28 35.50 0.15

Reach2c 21.835  Regional 42.87 211.99 215.04 214.76 215.14 0.003908 2.28 46.10 108.27 0.42
Reach2c 21.835  350-year 38.39 211.99 215.02 214.50 215.11 0.003533 2.15 43.26 106.40 0.40
Reach2c 21.835  100-year 29.09 211.99 214.94 214.50 215.01 0.002725 1.85 36.13 78.15 0.35
Reach2c 21.835  50-year 26.22 211.99 214.92 214.50 214.98 0.002385 1.73 34.53 74.45 0.33
Reach2c 21.835  25-year 23.38 211.99 214.88 214.50 214.94 0.002161 1.63 31.85 68.18 0.31
Reach2c 21.835  10-year 19.57 211.99 215.04 214.28 215.06 0.000824 1.04 45.84 108.12 0.19
Reach2c 21.835  5-year 16.61 211.99 214.86 214.06 214.89 0.001172 1.19 30.43 64.73 0.23
Reach2c 21.835  2-year 12.41 211.99 214.67 213.71 214.71 0.001135 1.12 21.26 34.55 0.22

Reach2c 21.834   25              Culvert

Reach2c 21.833  Regional 42.87 211.80 214.61 214.14 214.71 0.002292 1.96 37.43 56.42 0.37
Reach2c 21.833  350-year 38.39 211.80 214.54 214.14 214.63 0.002100 1.84 33.93 39.82 0.36
Reach2c 21.833  100-year 29.09 211.80 214.32 214.14 214.39 0.001721 1.58 28.50 19.87 0.32
Reach2c 21.833  50-year 26.22 211.80 214.22 214.14 214.29 0.001660 1.51 26.70 15.99 0.31
Reach2c 21.833  25-year 23.38 211.80 214.14 214.14 214.19 0.001518 1.41 25.38 15.81 0.29
Reach2c 21.833  10-year 19.57 211.80 213.97 213.97 215.06 0.017853 4.61 4.24 15.34 1.00
Reach2c 21.833  5-year 16.61 211.80 213.75 213.75 214.72 0.018579 4.37 3.80 14.36 1.00
Reach2c 21.833  2-year 12.41 211.80 213.40 213.40 214.20 0.019750 3.96 3.13 12.89 1.00

Reach2c 21.832  Regional 42.87 211.53 214.57 214.63 0.002426 1.09 48.49 92.86 0.24
Reach2c 21.832  350-year 38.39 211.53 214.50 214.56 0.002319 1.04 42.53 65.40 0.24
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Reach2c 21.832  100-year 29.09 211.53 214.29 214.33 0.002041 0.92 32.96 35.22 0.22
Reach2c 21.832  50-year 26.22 211.53 214.19 214.23 0.002016 0.89 29.83 23.85 0.22
Reach2c 21.832  25-year 23.38 211.53 214.07 214.11 0.001988 0.85 27.47 17.28 0.21
Reach2c 21.832  10-year 19.57 211.53 213.88 213.91 0.001937 0.80 24.32 16.24 0.21
Reach2c 21.832  5-year 16.61 211.53 213.71 213.74 0.001878 0.77 21.67 15.45 0.21
Reach2c 21.832  2-year 12.41 211.53 213.42 213.45 0.001851 0.71 17.37 14.04 0.21

Reach2c 21.831  Regional 42.87 210.91 214.44 214.48 0.002593 1.02 59.59 121.93 0.23
Reach2c 21.831  350-year 38.39 210.91 214.35 214.40 0.003161 1.09 48.78 114.62 0.25
Reach2c 21.831  100-year 29.09 210.91 214.08 214.16 0.004728 1.20 26.45 51.51 0.30
Reach2c 21.831  50-year 26.22 210.91 213.97 214.05 0.005091 1.19 22.20 17.18 0.31
Reach2c 21.831  25-year 23.38 210.91 213.86 213.92 0.005310 1.15 20.32 15.01 0.31
Reach2c 21.831  10-year 19.57 210.91 213.68 213.74 0.004961 1.10 17.83 13.09 0.30
Reach2c 21.831  5-year 16.61 210.91 213.52 213.58 0.004664 1.05 15.87 12.02 0.29
Reach2c 21.831  2-year 12.41 210.91 213.24 213.29 0.004513 0.98 12.67 10.50 0.28

Reach2c 21.83   Regional 42.87 210.87 214.36 214.39 0.002343 0.93 68.03 162.68 0.22
Reach2c 21.83   350-year 38.39 210.87 214.23 214.28 0.003778 1.12 47.65 138.40 0.27
Reach2c 21.83   100-year 29.09 210.87 213.88 213.97 0.006344 1.32 22.12 14.92 0.34
Reach2c 21.83   50-year 26.22 210.87 213.77 213.85 0.006055 1.28 20.55 14.06 0.34
Reach2c 21.83   25-year 23.38 210.87 213.65 213.73 0.005945 1.24 18.92 13.46 0.33
Reach2c 21.83   10-year 19.57 210.87 213.49 213.56 0.005733 1.17 16.75 12.70 0.32
Reach2c 21.83   5-year 16.61 210.87 213.34 213.40 0.005590 1.11 14.91 12.02 0.32
Reach2c 21.83   2-year 12.41 210.87 213.05 213.11 0.005985 1.07 11.63 10.71 0.33

Reach2c 21.826  Regional 42.87 210.71 214.36 214.36 0.000149 0.29 191.47 193.44 0.06
Reach2c 21.826  350-year 38.39 210.71 214.23 214.24 0.000171 0.30 167.85 183.06 0.06
Reach2c 21.826  100-year 29.09 210.71 213.90 213.90 0.000241 0.33 112.79 131.64 0.07
Reach2c 21.826  50-year 26.22 210.71 213.78 213.79 0.000282 0.34 97.92 120.59 0.08
Reach2c 21.826  25-year 23.38 210.71 213.65 213.66 0.000332 0.36 82.99 111.75 0.09
Reach2c 21.826  10-year 19.57 210.71 213.47 213.48 0.000421 0.40 63.56 98.83 0.10
Reach2c 21.826  5-year 16.61 210.71 213.31 213.31 0.000509 0.43 48.68 83.96 0.11
Reach2c 21.826  2-year 12.41 210.71 213.00 213.01 0.000663 0.46 27.04 18.70 0.12

Reach2c 21.825  Regional 47.64 210.44 214.34 214.35 0.000309 0.41 137.18 124.50 0.08
Reach2c 21.825  350-year 42.77 210.44 214.22 214.22 0.000348 0.42 122.47 110.79 0.08
Reach2c 21.825  100-year 32.26 210.44 213.87 213.88 0.000596 0.50 85.19 106.53 0.11
Reach2c 21.825  50-year 29.05 210.44 213.75 213.76 0.000785 0.55 72.02 105.41 0.12
Reach2c 21.825  25-year 25.74 210.44 213.61 213.62 0.001144 0.64 57.30 104.54 0.15
Reach2c 21.825  10-year 21.38 210.44 213.39 213.42 0.002060 0.81 36.24 93.08 0.19
Reach2c 21.825  5-year 18.11 210.44 213.20 213.25 0.002852 0.92 21.25 39.12 0.23
Reach2c 21.825  2-year 13.46 210.44 212.89 212.92 0.003008 0.85 15.80 11.62 0.23

Reach2c 21.824  Regional 47.64 210.30 213.93 214.26 0.002798 3.11 32.23 20.85 0.55
Reach2c 21.824  350-year 42.77 210.30 213.84 214.13 0.002502 2.89 30.54 19.69 0.52
Reach2c 21.824  100-year 32.26 210.30 213.57 213.78 0.002013 2.44 25.59 16.16 0.46
Reach2c 21.824  50-year 29.05 210.30 213.45 213.65 0.001903 2.31 23.81 15.17 0.44
Reach2c 21.824  25-year 25.74 210.30 213.32 213.49 0.001825 2.18 21.79 14.30 0.43
Reach2c 21.824  10-year 21.38 210.30 213.10 213.26 0.001758 2.03 18.88 13.18 0.41
Reach2c 21.824  5-year 18.11 210.30 212.93 213.06 0.001704 1.90 16.61 12.30 0.40
Reach2c 21.824  2-year 13.46 210.30 212.63 212.75 0.001620 1.69 13.20 10.86 0.38

Reach2c 21.823  Regional 47.64 210.20 213.80 213.87 0.003688 1.30 48.52 73.20 0.28
Reach2c 21.823  350-year 42.77 210.20 213.67 213.75 0.004359 1.36 39.59 65.58 0.30
Reach2c 21.823  100-year 32.26 210.20 213.34 213.43 0.005628 1.39 25.10 30.43 0.33
Reach2c 21.823  50-year 29.05 210.20 213.22 213.31 0.005869 1.38 21.80 23.75 0.33
Reach2c 21.823  25-year 25.74 210.20 213.08 213.17 0.005922 1.34 19.28 13.49 0.33
Reach2c 21.823  10-year 21.38 210.20 212.87 212.95 0.005766 1.27 16.84 11.02 0.33
Reach2c 21.823  5-year 18.11 210.20 212.69 212.77 0.005624 1.21 14.96 10.41 0.32
Reach2c 21.823  2-year 13.46 210.20 212.40 212.46 0.005336 1.11 12.09 9.36 0.31

Reach2c 21.822  Regional 47.64 209.66 213.17 213.35 0.009619 1.84 26.03 15.33 0.43
Reach2c 21.822  350-year 42.77 209.66 212.99 213.16 0.010300 1.82 23.47 13.32 0.44
Reach2c 21.822  100-year 32.26 209.66 212.56 212.72 0.011356 1.78 18.11 11.60 0.46
Reach2c 21.822  50-year 29.05 209.66 212.41 212.57 0.011915 1.77 16.40 11.05 0.46
Reach2c 21.822  25-year 25.74 209.66 212.26 212.41 0.012358 1.75 14.73 10.50 0.47
Reach2c 21.822  10-year 21.38 209.66 212.05 212.20 0.012593 1.69 12.68 9.78 0.47
Reach2c 21.822  5-year 18.11 209.66 211.90 212.03 0.012418 1.62 11.20 9.19 0.47
Reach2c 21.822  2-year 13.46 209.66 211.68 211.79 0.010891 1.44 9.32 8.35 0.44

Reach2c 21.821  Regional 47.64 209.42 212.67 212.78 0.004912 1.47 32.47 16.75 0.34
Reach2c 21.821  350-year 42.77 209.42 212.45 212.56 0.005250 1.48 28.87 15.69 0.35
Reach2c 21.821  100-year 32.26 209.42 211.95 212.06 0.005876 1.49 21.58 13.19 0.37
Reach2c 21.821  50-year 29.05 209.42 211.77 211.89 0.006010 1.50 19.36 12.23 0.38
Reach2c 21.821  25-year 25.74 209.42 211.58 211.69 0.006404 1.51 17.06 11.49 0.40
Reach2c 21.821  10-year 21.38 209.42 211.30 211.41 0.007431 1.53 13.93 10.66 0.43
Reach2c 21.821  5-year 18.11 209.42 211.05 211.18 0.008875 1.58 11.43 9.94 0.47
Reach2c 21.821  2-year 13.46 209.42 210.65 210.80 0.013312 1.75 7.68 8.58 0.59

Reach2c 21.82   Regional 47.64 209.33 212.30 211.19 212.66 0.002338 2.68 17.80 18.08 0.50
Reach2c 21.82   350-year 42.77 209.33 212.12 211.06 212.45 0.002317 2.56 16.73 17.10 0.49
Reach2c 21.82   100-year 32.26 209.33 211.71 210.76 211.97 0.002232 2.26 14.29 14.92 0.47
Reach2c 21.82   50-year 29.05 209.33 211.56 210.66 211.80 0.002240 2.17 13.40 14.17 0.46



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2c 21.82   25-year 25.74 209.33 211.39 210.57 211.61 0.002286 2.08 12.39 13.57 0.46
Reach2c 21.82   10-year 21.38 209.33 211.14 210.42 211.34 0.002434 1.97 10.88 12.67 0.47
Reach2c 21.82   5-year 18.11 209.33 210.92 210.31 211.10 0.002702 1.90 9.54 11.88 0.48
Reach2c 21.82   2-year 13.46 209.33 210.54 210.13 210.71 0.003722 1.86 7.25 10.20 0.54

Reach2c 21.819   27              Culvert

Reach2c 21.818  Regional 47.64 209.00 212.00 210.86 212.36 0.001973 2.64 18.03 14.74 0.49
Reach2c 21.818  350-year 42.77 209.00 211.86 210.73 212.18 0.001864 2.49 17.19 13.61 0.47
Reach2c 21.818  100-year 32.26 209.00 211.53 210.43 211.76 0.001614 2.13 15.15 11.50 0.43
Reach2c 21.818  50-year 29.05 209.00 211.39 210.34 211.60 0.001563 2.02 14.37 10.84 0.42
Reach2c 21.818  25-year 25.74 209.00 211.24 210.24 211.43 0.001532 1.91 13.44 10.06 0.41
Reach2c 21.818  10-year 21.38 209.00 211.00 210.09 211.16 0.001534 1.78 12.02 8.89 0.40
Reach2c 21.818  5-year 18.11 209.00 210.79 209.98 210.93 0.001616 1.69 10.71 7.92 0.40
Reach2c 21.818  2-year 13.46 209.00 210.38 209.80 210.51 0.002118 1.63 8.27 7.00 0.44

Reach2c 21.817  Regional 47.64 208.50 212.03 210.85 212.19 0.008988 1.79 28.09 75.45 0.44
Reach2c 21.817  350-year 42.77 208.50 211.87 212.03 0.008578 1.76 24.24 14.47 0.44
Reach2c 21.817  100-year 32.26 208.50 211.51 211.65 0.007553 1.66 19.46 12.03 0.42
Reach2c 21.817  50-year 29.05 208.50 211.37 211.51 0.007380 1.63 17.85 11.32 0.41
Reach2c 21.817  25-year 25.74 208.50 211.21 211.34 0.007201 1.60 16.09 10.50 0.41
Reach2c 21.817  10-year 21.38 208.50 210.96 211.09 0.006972 1.57 13.65 9.34 0.41
Reach2c 21.817  5-year 18.11 208.50 210.74 210.86 0.006572 1.55 11.67 8.16 0.41
Reach2c 21.817  2-year 13.46 208.50 210.32 210.44 0.005614 1.55 8.67 6.26 0.42

Reach2c 21.816  Regional 47.64 208.20 211.22 211.72 0.036417 3.12 15.29 10.83 0.84
Reach2c 21.816  350-year 42.77 208.20 211.03 210.87 211.56 0.040061 3.22 13.28 9.74 0.88
Reach2c 21.816  100-year 32.26 208.20 210.53 210.53 211.17 0.049681 3.54 9.10 7.19 1.01
Reach2c 21.816  50-year 29.05 208.20 210.40 210.40 211.04 0.048221 3.53 8.22 6.52 1.00
Reach2c 21.816  25-year 25.74 208.20 210.25 210.25 210.89 0.045720 3.52 7.30 5.77 1.00
Reach2c 21.816  10-year 21.38 208.20 210.03 210.03 210.65 0.042398 3.49 6.13 4.95 1.00
Reach2c 21.816  5-year 18.11 208.20 209.84 209.84 210.45 0.039105 3.45 5.25 4.36 1.00
Reach2c 21.816  2-year 13.46 208.20 209.50 209.50 210.10 0.029188 3.41 3.94 3.33 1.00

Reach2c 21.815  Regional 47.64 207.90 211.43 211.58 0.000288 1.77 26.96 14.17 0.41
Reach2c 21.815  350-year 42.77 207.90 211.26 211.41 0.000286 1.73 24.67 13.17 0.40
Reach2c 21.815  100-year 32.26 207.90 210.61 210.79 0.000423 1.89 17.06 10.47 0.47
Reach2c 21.815  50-year 29.05 207.90 210.41 210.60 0.000478 1.94 14.99 9.65 0.50
Reach2c 21.815  25-year 25.74 207.90 210.20 210.40 0.000537 1.96 13.12 8.99 0.52
Reach2c 21.815  10-year 21.38 207.90 209.89 210.10 0.000685 2.05 10.44 8.00 0.57
Reach2c 21.815  5-year 18.11 207.90 209.66 209.88 0.000813 2.09 8.67 7.27 0.61
Reach2c 21.815  2-year 13.46 207.90 209.39 209.59 0.000851 1.97 6.82 6.37 0.61

Reach2c 21.814  Regional 47.64 207.85 211.05 210.04 211.49 0.000430 2.97 16.06 13.78 0.54
Reach2c 21.814  350-year 42.77 207.85 210.95 209.89 211.34 0.000384 2.75 15.57 12.87 0.51
Reach2c 21.814  100-year 32.26 207.85 210.42 209.57 210.75 0.000427 2.53 12.74 9.87 0.52
Reach2c 21.814  50-year 29.05 207.85 210.25 209.47 210.56 0.000441 2.45 11.85 9.20 0.52
Reach2c 21.814  25-year 25.74 207.85 210.09 209.36 210.37 0.000442 2.34 11.01 8.64 0.52
Reach2c 21.814  10-year 21.38 207.85 209.84 209.20 210.09 0.000472 2.21 9.66 7.76 0.52
Reach2c 21.814  5-year 18.11 207.85 209.65 209.07 209.87 0.000485 2.09 8.67 7.13 0.52
Reach2c 21.814  2-year 13.46 207.85 209.39 208.87 209.57 0.000475 1.84 7.30 6.49 0.50

Reach2c 21.813   28              Culvert

Reach2c 21.812  Regional 47.64 207.47 210.23 209.58 210.81 0.000613 3.37 14.13 13.72 0.66
Reach2c 21.812  350-year 42.77 207.47 210.18 209.44 210.66 0.000527 3.08 13.87 13.35 0.61
Reach2c 21.812  100-year 32.26 207.47 210.02 209.12 210.33 0.000370 2.48 13.02 12.33 0.50
Reach2c 21.812  50-year 29.05 207.47 209.94 209.02 210.21 0.000335 2.31 12.59 11.82 0.48
Reach2c 21.812  25-year 25.74 207.47 209.86 208.91 210.09 0.000295 2.12 12.16 11.32 0.45
Reach2c 21.812  10-year 21.38 207.47 209.68 208.75 209.87 0.000265 1.90 11.24 10.38 0.42
Reach2c 21.812  5-year 18.11 207.47 209.55 208.62 209.70 0.000237 1.72 10.51 9.79 0.39
Reach2c 21.812  2-year 13.46 207.47 209.35 208.43 209.45 0.000187 1.42 9.45 8.99 0.34

Reach2c 21.811  Regional 47.64 207.45 210.38 210.59 0.004112 2.03 24.67 27.28 0.55
Reach2c 21.811  350-year 42.77 207.45 210.29 210.49 0.004156 1.96 22.48 23.44 0.55
Reach2c 21.811  100-year 32.26 207.45 210.07 210.23 0.003869 1.77 18.22 15.54 0.52
Reach2c 21.811  50-year 29.05 207.45 209.97 210.13 0.003933 1.73 16.76 14.66 0.52
Reach2c 21.811  25-year 25.74 207.45 209.88 210.02 0.003807 1.67 15.42 13.81 0.50
Reach2c 21.811  10-year 21.38 207.45 209.69 209.83 0.004219 1.66 12.88 12.35 0.52
Reach2c 21.811  5-year 18.11 207.45 209.54 209.67 0.004422 1.63 11.13 11.20 0.52
Reach2c 21.811  2-year 13.46 207.45 209.31 209.43 0.004361 1.53 8.81 9.30 0.50

Reach2c 21.81   Regional 47.64 207.40 210.32 210.44 0.002432 1.63 42.92 107.45 0.44
Reach2c 21.81   350-year 42.77 207.40 210.19 210.33 0.003132 1.73 30.86 72.19 0.49
Reach2c 21.81   100-year 32.26 207.40 209.92 210.08 0.004001 1.72 18.78 18.18 0.53
Reach2c 21.81   50-year 29.05 207.40 209.82 209.97 0.004248 1.72 16.93 16.49 0.54
Reach2c 21.81   25-year 25.74 207.40 209.73 209.87 0.004101 1.66 15.51 15.31 0.53
Reach2c 21.81   10-year 21.38 207.40 209.49 209.65 0.005078 1.76 12.17 12.59 0.57
Reach2c 21.81   5-year 18.11 207.40 209.31 209.47 0.005727 1.79 10.09 10.80 0.59
Reach2c 21.81   2-year 13.46 207.40 209.09 209.23 0.005689 1.70 7.90 8.74 0.57

Reach2c 21.809  Regional 47.64 207.35 210.25 209.65 210.40 0.000407 1.78 60.61 194.40 0.47
Reach2c 21.809  350-year 42.77 207.35 210.06 209.55 210.27 0.000607 2.01 28.96 135.22 0.57



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2c 21.809  100-year 32.26 207.35 209.83 210.01 0.000640 1.88 17.29 17.35 0.57
Reach2c 21.809  50-year 29.05 207.35 209.72 209.90 0.000659 1.87 15.56 14.30 0.57
Reach2c 21.809  25-year 25.74 207.35 209.64 209.80 0.000616 1.78 14.48 13.46 0.55
Reach2c 21.809  10-year 21.38 207.35 209.38 209.56 0.000786 1.90 11.27 11.08 0.60
Reach2c 21.809  5-year 18.11 207.35 209.18 209.37 0.000946 1.97 9.20 9.60 0.64
Reach2c 21.809  2-year 13.46 207.35 208.97 209.14 0.000884 1.82 7.39 7.93 0.60

Reach2c 21.808  Regional 47.64 207.30 210.26 210.34 0.001661 1.34 53.29 116.23 0.37
Reach2c 21.808  350-year 42.77 207.30 210.06 209.40 210.18 0.002737 1.57 32.14 95.60 0.46
Reach2c 21.808  100-year 32.26 207.30 209.80 209.92 0.003027 1.51 21.85 23.66 0.47
Reach2c 21.808  50-year 29.05 207.30 209.69 209.81 0.003424 1.53 19.22 21.73 0.49
Reach2c 21.808  25-year 25.74 207.30 209.61 209.72 0.003415 1.48 17.52 20.27 0.49
Reach2c 21.808  10-year 21.38 207.30 209.32 209.46 0.004927 1.68 12.69 14.25 0.57
Reach2c 21.808  5-year 18.11 207.30 209.06 209.26 0.008133 1.94 9.35 12.20 0.71
Reach2c 21.808  2-year 13.46 207.30 208.68 208.68 208.99 0.018845 2.48 5.43 8.77 1.01

Reach2c 21.807  Regional 47.64 207.28 210.28 210.31 0.000066 0.90 190.32 304.39 0.21
Reach2c 21.807  350-year 42.77 207.28 210.09 210.14 0.000094 1.02 135.76 290.68 0.25
Reach2c 21.807  100-year 32.26 207.28 209.83 209.88 0.000104 1.00 72.01 141.27 0.26
Reach2c 21.807  50-year 29.05 207.28 209.71 209.76 0.000118 1.02 56.41 123.38 0.27
Reach2c 21.807  25-year 25.74 207.28 209.63 209.68 0.000118 0.99 46.31 111.60 0.27
Reach2c 21.807  10-year 21.38 207.28 209.34 209.40 0.000182 1.10 22.41 42.33 0.32
Reach2c 21.807  5-year 18.11 207.28 209.11 209.18 0.000189 1.13 16.10 14.89 0.33
Reach2c 21.807  2-year 13.46 207.28 208.77 208.83 0.000245 1.14 11.83 11.59 0.36

Reach2c 21.806  Regional 52.70 207.27 209.83 208.97 210.20 0.000571 2.71 19.43 11.33 0.54
Reach2c 21.806  350-year 46.36 207.27 209.74 208.83 210.05 0.000493 2.47 18.79 9.73 0.50
Reach2c 21.806  100-year 34.71 207.27 209.64 208.55 209.83 0.000317 1.92 18.03 9.39 0.40
Reach2c 21.806  50-year 31.12 207.27 209.56 208.47 209.73 0.000286 1.79 17.43 9.21 0.38
Reach2c 21.806  25-year 27.50 207.27 209.52 208.37 209.65 0.000239 1.61 17.07 9.10 0.34
Reach2c 21.806  10-year 22.79 207.27 209.26 208.24 209.38 0.000245 1.50 15.15 8.52 0.34
Reach2c 21.806  5-year 19.42 207.27 209.06 208.14 209.16 0.000255 1.43 13.58 8.05 0.34
Reach2c 21.806  2-year 14.50 207.27 208.74 207.99 208.82 0.000263 1.30 11.16 7.64 0.34

Reach2c 21.805   29              Culvert

Reach2c 21.804  Regional 52.70 207.25 209.54 208.94 210.00 0.000702 3.03 17.37 28.66 0.64
Reach2c 21.804  350-year 46.36 207.25 209.54 208.80 209.90 0.000540 2.66 17.40 28.70 0.56
Reach2c 21.804  100-year 34.71 207.25 209.55 208.54 209.75 0.000300 1.99 17.44 28.76 0.42
Reach2c 21.804  50-year 31.12 207.25 209.48 208.45 209.65 0.000265 1.83 16.97 16.08 0.39
Reach2c 21.804  25-year 27.50 207.25 209.45 208.35 209.59 0.000216 1.64 16.74 15.40 0.35
Reach2c 21.804  10-year 22.79 207.25 209.21 208.22 209.33 0.000220 1.53 14.88 13.83 0.35
Reach2c 21.804  5-year 19.42 207.25 209.01 208.12 209.12 0.000228 1.45 13.36 12.58 0.35
Reach2c 21.804  2-year 14.50 207.25 208.70 207.97 208.79 0.000243 1.32 11.01 10.91 0.35

Reach2c 21.803  Regional 52.70 206.90 209.62 209.56 209.80 0.027657 1.97 29.43 53.46 0.67
Reach2c 21.803  350-year 46.36 206.90 209.59 209.19 209.75 0.022724 1.81 28.31 52.39 0.61
Reach2c 21.803  100-year 34.71 206.90 209.57 208.92 209.67 0.013537 1.42 27.07 51.18 0.47
Reach2c 21.803  50-year 31.12 206.90 209.49 208.83 209.60 0.012774 1.47 23.17 43.25 0.47
Reach2c 21.803  25-year 27.50 206.90 209.45 208.74 209.55 0.010855 1.37 21.67 40.05 0.44
Reach2c 21.803  10-year 22.79 206.90 209.19 208.62 209.31 0.013297 1.54 14.79 14.72 0.49
Reach2c 21.803  5-year 19.42 206.90 208.94 208.51 209.08 0.016271 1.68 11.53 12.01 0.55
Reach2c 21.803  2-year 14.50 206.90 208.34 208.34 208.68 0.053271 2.59 5.60 8.17 1.00

Reach2c 21.802  Regional 52.70 206.60 208.93 208.78 209.03 0.011520 1.59 40.44 82.39 0.51
Reach2c 21.802  350-year 46.36 206.60 208.85 208.74 208.96 0.014304 1.69 33.53 77.31 0.56
Reach2c 21.802  100-year 34.71 206.60 208.64 208.64 208.82 0.028515 2.09 19.59 51.78 0.77
Reach2c 21.802  50-year 31.12 206.60 208.60 208.60 208.78 0.028521 2.03 18.02 43.72 0.76
Reach2c 21.802  25-year 27.50 206.60 208.28 208.28 208.83 0.023123 3.28 8.38 7.64 1.00
Reach2c 21.802  10-year 22.79 206.60 208.13 208.07 208.62 0.016152 3.12 7.29 6.65 0.95
Reach2c 21.802  5-year 19.42 206.60 208.05 207.88 208.46 0.011176 2.85 6.81 6.18 0.87
Reach2c 21.802  2-year 14.50 206.60 207.85 207.62 208.18 0.004569 2.54 5.70 5.10 0.77

Reach2c 21.801  Regional 52.70 206.20 208.48 208.48 208.82 0.001538 2.77 33.72 65.05 0.89
Reach2c 21.801  350-year 46.36 206.20 208.41 208.41 208.74 0.001597 2.71 28.84 58.85 0.90
Reach2c 21.801  100-year 34.71 206.20 208.26 208.26 208.56 0.001660 2.53 20.91 47.60 0.89
Reach2c 21.801  50-year 31.12 206.20 208.21 208.21 208.50 0.001609 2.42 18.92 47.40 0.87
Reach2c 21.801  25-year 27.50 206.20 208.15 208.15 208.43 0.001689 2.38 15.95 47.12 0.89
Reach2c 21.801  10-year 22.79 206.20 208.06 208.06 208.33 0.001826 2.30 11.74 46.75 0.90
Reach2c 21.801  5-year 19.42 206.20 207.83 207.83 208.21 0.002342 2.72 7.15 9.59 1.00
Reach2c 21.801  2-year 14.50 206.20 207.61 207.61 207.99 0.002482 2.73 5.31 7.00 1.00

Reach2e 29.70   Regional 15.43 194.00 195.91 195.92 0.003250 0.68 27.08 62.86 0.24
Reach2e 29.70   350-year 14.95 194.00 195.89 195.90 0.003456 0.69 25.83 61.60 0.25
Reach2e 29.70   100-year 11.53 194.00 195.75 195.78 0.005159 0.78 18.22 54.03 0.30
Reach2e 29.70   50-year 10.50 194.00 195.70 195.73 0.006331 0.83 15.62 51.34 0.33
Reach2e 29.70   25-year 9.46 194.00 195.64 195.68 0.008820 0.93 12.47 47.77 0.38
Reach2e 29.70   10-year 8.07 194.00 195.49 195.21 195.58 0.017235 1.28 6.30 10.94 0.54
Reach2e 29.70   5-year 6.96 194.00 195.30 195.43 0.027853 1.57 4.42 8.58 0.70
Reach2e 29.70   2-year 5.31 194.00 195.29 195.04 195.37 0.016725 1.22 4.36 8.51 0.54

Reach2e 29.69   Regional 15.43 193.60 195.83 195.85 0.002438 0.68 24.07 31.82 0.21
Reach2e 29.69   350-year 14.95 193.60 195.81 195.83 0.002460 0.67 23.40 31.07 0.21



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2e 29.69   100-year 11.53 193.60 195.67 195.69 0.002385 0.60 19.50 26.23 0.20
Reach2e 29.69   50-year 10.50 193.60 195.62 195.64 0.002437 0.58 18.14 24.30 0.20
Reach2e 29.69   25-year 9.46 193.60 195.54 195.56 0.002690 0.58 16.41 21.73 0.21
Reach2e 29.69   10-year 8.07 193.60 195.39 195.41 0.003081 0.60 13.37 17.87 0.22
Reach2e 29.69   5-year 6.96 193.60 194.93 194.98 0.011236 1.02 6.79 11.47 0.42
Reach2e 29.69   2-year 5.31 193.60 194.56 194.70 0.047226 1.67 3.18 8.16 0.85

Reach2e 29.68   Regional 15.43 193.32 195.76 194.58 195.82 0.000646 1.32 26.49 30.09 0.27
Reach2e 29.68   350-year 14.95 193.32 195.74 194.55 195.80 0.000627 1.29 25.94 29.29 0.26
Reach2e 29.68   100-year 11.53 193.32 195.62 194.36 195.67 0.000464 1.07 22.81 25.66 0.23
Reach2e 29.68   50-year 10.50 193.32 195.58 194.29 195.61 0.000423 1.01 21.60 24.33 0.21
Reach2e 29.68   25-year 9.46 193.32 195.50 194.23 195.54 0.000396 0.96 19.93 22.71 0.21
Reach2e 29.68   10-year 8.07 193.32 195.30 194.13 195.37 0.000666 1.16 6.94 18.85 0.26
Reach2e 29.68   5-year 6.96 193.32 194.84 194.06 194.93 0.001193 1.31 5.33 12.18 0.34
Reach2e 29.68   2-year 5.31 193.32 194.52 193.94 194.60 0.001529 1.26 4.21 8.57 0.37

Reach2e 29.67    40              Culvert

Reach2e 29.66   Regional 15.43 193.06 194.43 194.32 194.96 0.008429 3.23 4.78 11.63 0.88
Reach2e 29.66   350-year 14.95 193.06 194.42 194.29 194.92 0.008051 3.14 4.75 11.50 0.86
Reach2e 29.66   100-year 11.53 193.06 194.35 194.10 194.68 0.005745 2.56 4.50 10.23 0.72
Reach2e 29.66   50-year 10.50 193.06 194.32 194.03 194.61 0.005156 2.39 4.40 9.74 0.68
Reach2e 29.66   25-year 9.46 193.06 194.28 193.97 194.53 0.004594 2.21 4.28 9.23 0.64
Reach2e 29.66   10-year 8.07 193.06 194.23 193.87 194.43 0.003873 1.97 4.09 8.53 0.58
Reach2e 29.66   5-year 6.96 193.06 194.18 193.80 194.34 0.003366 1.78 3.90 7.83 0.54
Reach2e 29.66   2-year 5.31 193.06 194.08 193.68 194.19 0.002667 1.49 3.56 6.70 0.47

Reach2e 29.65   Regional 15.43 192.80 194.35 194.43 0.006105 1.24 13.68 31.06 0.49
Reach2e 29.65   350-year 14.95 192.80 194.34 194.41 0.006190 1.24 13.17 30.21 0.49
Reach2e 29.65   100-year 11.53 192.80 194.23 194.30 0.006159 1.18 10.18 24.95 0.51
Reach2e 29.65   50-year 10.50 192.80 194.19 194.26 0.006087 1.15 9.32 23.21 0.52
Reach2e 29.65   25-year 9.46 192.80 194.15 194.22 0.005970 1.13 8.47 21.38 0.53
Reach2e 29.65   10-year 8.07 192.80 194.10 194.16 0.005666 1.09 7.43 18.84 0.54
Reach2e 29.65   5-year 6.96 192.80 194.05 194.11 0.005354 1.07 6.53 16.41 0.54
Reach2e 29.65   2-year 5.31 192.80 193.96 194.01 0.004822 1.02 5.18 13.32 0.52

Reach2e 29.64   Regional 15.43 192.50 194.15 194.18 0.002479 0.86 19.93 45.40 0.34
Reach2e 29.64   350-year 14.95 192.50 194.11 194.15 0.002749 0.89 18.36 44.04 0.37
Reach2e 29.64   100-year 11.53 192.50 193.92 193.98 0.004226 1.05 11.04 30.27 0.53
Reach2e 29.64   50-year 10.50 192.50 193.87 193.93 0.004459 1.08 9.69 27.74 0.57
Reach2e 29.64   25-year 9.46 192.50 193.82 193.89 0.004677 1.13 8.38 25.03 0.62
Reach2e 29.64   10-year 8.07 192.50 193.74 193.82 0.005200 1.24 6.53 20.60 0.70
Reach2e 29.64   5-year 6.96 192.50 193.68 193.76 0.005558 1.32 5.29 16.95 0.75
Reach2e 29.64   2-year 5.31 192.50 193.57 193.67 0.006092 1.41 3.77 11.02 0.77

Reach2e 29.63   Regional 15.43 192.00 194.00 194.03 0.001131 0.73 23.88 50.99 0.27
Reach2e 29.63   350-year 14.95 192.00 193.95 193.98 0.001299 0.78 21.20 45.52 0.30
Reach2e 29.63   100-year 11.53 192.00 193.57 193.64 0.002993 1.20 9.62 18.29 0.53
Reach2e 29.63   50-year 10.50 192.00 193.48 193.56 0.003469 1.29 8.14 14.50 0.55
Reach2e 29.63   25-year 9.46 192.00 193.41 193.50 0.003620 1.30 7.27 13.21 0.56
Reach2e 29.63   10-year 8.07 192.00 193.39 193.46 0.002863 1.15 7.01 12.83 0.50
Reach2e 29.63   5-year 6.96 192.00 193.32 193.39 0.002953 1.14 6.09 11.71 0.51
Reach2e 29.63   2-year 5.31 192.00 193.20 193.26 0.003096 1.11 4.77 9.88 0.51

Reach2e 29.62   Regional 21.18 191.50 193.91 193.94 0.001045 0.69 32.87 48.74 0.22
Reach2e 29.62   350-year 20.55 191.50 193.84 193.87 0.001202 0.73 29.55 47.88 0.24
Reach2e 29.62   100-year 15.80 191.50 193.34 193.40 0.002703 1.07 14.77 19.94 0.40
Reach2e 29.62   50-year 14.44 191.50 193.18 193.26 0.003611 1.22 11.80 17.33 0.47
Reach2e 29.62   25-year 13.06 191.50 192.95 193.08 0.006279 1.58 8.27 13.84 0.65
Reach2e 29.62   10-year 11.06 191.50 192.69 192.69 192.93 0.013279 2.20 5.02 10.49 1.02
Reach2e 29.62   5-year 9.42 191.50 192.62 192.62 192.86 0.012840 2.14 4.40 9.68 1.01
Reach2e 29.62   2-year 7.08 191.50 192.52 192.52 192.73 0.012213 2.03 3.48 8.29 1.00

Reach2e 29.61   Regional 21.18 191.10 193.62 192.52 193.85 0.001571 2.10 10.09 25.90 0.42
Reach2e 29.61   350-year 20.55 191.10 193.56 192.49 193.78 0.001614 2.09 9.83 24.53 0.43
Reach2e 29.61   100-year 15.80 191.10 193.11 192.27 193.30 0.001874 1.97 8.03 16.83 0.44
Reach2e 29.61   50-year 14.44 191.10 192.97 192.20 193.16 0.001969 1.93 7.49 14.99 0.45
Reach2e 29.61   25-year 13.06 191.10 192.79 192.13 192.98 0.002283 1.94 6.75 12.94 0.48
Reach2e 29.61   10-year 11.06 191.10 192.57 192.02 192.75 0.002577 1.88 5.89 10.78 0.49
Reach2e 29.61   5-year 9.42 191.10 192.44 191.93 192.60 0.002573 1.76 5.35 9.49 0.49
Reach2e 29.61   2-year 7.08 191.10 192.27 191.79 192.39 0.002276 1.51 4.68 7.96 0.45

Reach2e 29.60    41              Culvert

Reach2e 29.59   Regional 21.18 190.80 192.82 192.22 193.17 0.008204 2.63 8.06 18.66 0.59
Reach2e 29.59   350-year 20.55 190.80 192.81 192.19 193.14 0.007806 2.56 8.04 18.58 0.58
Reach2e 29.59   100-year 15.80 190.80 192.73 191.96 192.94 0.005269 2.05 7.72 17.57 0.47
Reach2e 29.59   50-year 14.44 190.80 192.68 191.90 192.87 0.004779 1.92 7.53 16.97 0.45
Reach2e 29.59   25-year 13.06 190.80 192.58 191.83 192.75 0.004702 1.83 7.13 15.74 0.44
Reach2e 29.59   10-year 11.06 190.80 192.45 191.72 192.59 0.004390 1.68 6.58 14.27 0.42
Reach2e 29.59   5-year 9.42 190.80 192.35 191.63 192.47 0.003913 1.52 6.19 13.44 0.39
Reach2e 29.59   2-year 7.08 190.80 192.21 191.48 192.29 0.002988 1.25 5.66 12.21 0.34
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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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2e 29.58   Regional 21.18 190.70 192.80 192.83 0.003441 0.77 32.36 67.35 0.26
Reach2e 29.58   350-year 20.55 190.70 192.79 192.82 0.003465 0.77 31.50 66.54 0.26
Reach2e 29.58   100-year 15.80 190.70 192.66 192.69 0.004116 0.77 23.56 58.81 0.27
Reach2e 29.58   50-year 14.44 190.70 192.58 192.62 0.005504 0.84 19.01 54.74 0.31
Reach2e 29.58   25-year 13.06 190.70 192.46 192.51 0.006032 0.94 13.93 18.07 0.34
Reach2e 29.58   10-year 11.06 190.70 192.30 192.35 0.007427 0.99 11.18 16.12 0.38
Reach2e 29.58   5-year 9.42 190.70 192.19 192.24 0.008239 0.99 9.51 15.09 0.40
Reach2e 29.58   2-year 7.08 190.70 192.08 192.12 0.007860 0.91 7.80 13.98 0.39

Reach2e 29.57   Regional 21.18 190.50 192.74 192.75 0.001353 0.52 50.21 99.25 0.16
Reach2e 29.57   350-year 20.55 190.50 192.73 192.74 0.001372 0.52 48.84 98.71 0.16
Reach2e 29.57   100-year 15.80 190.50 192.57 192.59 0.002012 0.58 34.08 92.85 0.19
Reach2e 29.57   50-year 14.44 190.50 192.47 192.49 0.002396 0.65 25.72 53.04 0.21
Reach2e 29.57   25-year 13.06 190.50 192.30 192.34 0.003801 0.78 18.02 38.43 0.26
Reach2e 29.57   10-year 11.06 190.50 192.05 192.10 0.006657 0.93 11.90 16.06 0.34
Reach2e 29.57   5-year 9.42 190.50 191.87 191.92 0.010064 1.04 9.04 14.35 0.42
Reach2e 29.57   2-year 7.08 190.50 191.65 191.72 0.016558 1.15 6.17 12.73 0.53

Reach2e 29.56   Regional 21.18 190.30 192.71 192.73 0.000600 0.64 43.87 82.47 0.19
Reach2e 29.56   350-year 20.55 190.30 192.69 192.71 0.000588 0.64 42.79 80.42 0.18
Reach2e 29.56   100-year 15.80 190.30 192.54 192.56 0.000547 0.59 32.49 61.53 0.18
Reach2e 29.56   50-year 14.44 190.30 192.44 192.46 0.000571 0.60 27.43 39.27 0.18
Reach2e 29.56   25-year 13.06 190.30 192.27 192.29 0.000754 0.67 21.34 31.76 0.22
Reach2e 29.56   10-year 11.06 190.30 191.99 192.02 0.001198 0.79 13.97 17.04 0.28
Reach2e 29.56   5-year 9.42 190.30 191.77 191.81 0.001742 0.90 10.44 15.13 0.35
Reach2e 29.56   2-year 7.08 190.30 191.45 191.52 0.003538 1.17 6.06 11.97 0.52

Reach2e 29.55   Regional 21.18 190.25 192.67 191.43 192.71 0.000443 1.08 37.69 64.55 0.22
Reach2e 29.55   350-year 20.55 190.25 192.66 191.40 192.70 0.000429 1.06 36.93 64.01 0.22
Reach2e 29.55   100-year 15.80 190.25 192.50 191.22 192.54 0.000461 1.05 19.79 29.46 0.22
Reach2e 29.55   50-year 14.44 190.25 192.40 191.16 192.44 0.000454 1.01 18.56 21.13 0.22
Reach2e 29.55   25-year 13.06 190.25 192.17 191.10 192.26 0.000840 1.28 10.20 18.41 0.29
Reach2e 29.55   10-year 11.06 190.25 191.91 191.01 191.99 0.000986 1.26 8.79 15.90 0.31
Reach2e 29.55   5-year 9.42 190.25 191.70 190.94 191.78 0.001116 1.22 7.70 14.28 0.32
Reach2e 29.55   2-year 7.08 190.25 191.42 190.82 191.49 0.001299 1.14 6.20 11.97 0.34

Reach2e 29.54    42              Culvert

Reach2e 29.53   Regional 21.18 190.05 192.03 191.22 192.08 0.004819 1.18 23.44 23.73 0.27
Reach2e 29.53   350-year 20.55 190.05 192.01 191.21 192.06 0.004738 1.16 23.01 23.40 0.26
Reach2e 29.53   100-year 15.80 190.05 191.85 191.02 191.92 0.006502 1.29 14.06 20.99 0.31
Reach2e 29.53   50-year 14.44 190.05 191.80 190.96 191.87 0.006124 1.22 13.46 20.42 0.30
Reach2e 29.53   25-year 13.06 190.05 191.72 190.90 191.83 0.009539 1.48 8.83 19.47 0.37
Reach2e 29.53   10-year 11.06 190.05 191.60 190.81 191.69 0.008651 1.34 8.23 18.19 0.34
Reach2e 29.53   5-year 9.42 190.05 191.50 190.74 191.57 0.007917 1.23 7.67 17.00 0.33
Reach2e 29.53   2-year 7.08 190.05 191.33 190.61 191.38 0.006778 1.05 6.77 15.01 0.30

Reach2e 29.52   Regional 21.18 189.80 191.91 191.97 0.002236 1.10 19.34 24.07 0.39
Reach2e 29.52   350-year 20.55 189.80 191.89 191.95 0.002193 1.08 18.95 23.75 0.39
Reach2e 29.52   100-year 15.80 189.80 191.75 191.80 0.001848 0.99 15.92 21.07 0.36
Reach2e 29.52   50-year 14.44 189.80 191.71 191.75 0.001756 0.97 14.95 20.13 0.36
Reach2e 29.52   25-year 13.06 189.80 191.63 191.68 0.001797 0.97 13.41 18.55 0.37
Reach2e 29.52   10-year 11.06 189.80 191.50 191.55 0.001856 0.98 11.28 16.36 0.38
Reach2e 29.52   5-year 9.42 189.80 191.39 191.44 0.001942 0.99 9.54 14.68 0.39
Reach2e 29.52   2-year 7.08 189.80 191.21 191.26 0.002139 1.00 7.07 12.38 0.42

Reach2e 29.51   Regional 21.18 189.40 191.68 191.75 0.007120 1.21 18.69 30.68 0.38
Reach2e 29.51   350-year 20.55 189.40 191.67 191.74 0.006943 1.19 18.37 30.19 0.37
Reach2e 29.51   100-year 15.80 189.40 191.58 191.63 0.005523 1.03 15.87 25.33 0.33
Reach2e 29.51   50-year 14.44 189.40 191.54 191.59 0.005176 0.98 15.01 23.20 0.32
Reach2e 29.51   25-year 13.06 189.40 191.46 191.51 0.005445 0.97 13.45 15.03 0.33
Reach2e 29.51   10-year 11.06 189.40 191.33 191.38 0.005430 0.95 11.66 13.76 0.33
Reach2e 29.51   5-year 9.42 189.40 191.22 191.26 0.005431 0.93 10.14 12.64 0.33
Reach2e 29.51   2-year 7.08 189.40 191.03 191.07 0.005424 0.90 7.90 10.90 0.34

Reach2e 29.50   Regional 21.18 188.90 191.25 191.29 0.005482 1.05 25.47 57.71 0.34
Reach2e 29.50   350-year 20.55 188.90 191.23 191.28 0.005750 1.06 24.39 57.63 0.34
Reach2e 29.50   100-year 15.80 188.90 191.08 191.15 0.008589 1.20 15.58 57.00 0.42
Reach2e 29.50   50-year 14.44 188.90 191.03 191.10 0.009582 1.24 12.63 56.79 0.44
Reach2e 29.50   25-year 13.06 188.90 190.93 191.01 0.009112 1.27 10.30 12.20 0.44
Reach2e 29.50   10-year 11.06 188.90 190.81 190.89 0.009065 1.24 8.90 11.16 0.44
Reach2e 29.50   5-year 9.42 188.90 190.70 190.77 0.008966 1.22 7.70 10.18 0.45
Reach2e 29.50   2-year 7.08 188.90 190.51 190.59 0.008799 1.19 5.96 8.74 0.46

Reach2e 29.49   Regional 21.18 188.60 190.82 190.93 0.010052 1.50 14.12 13.35 0.47
Reach2e 29.49   350-year 20.55 188.60 190.79 190.90 0.010014 1.49 13.80 13.18 0.46
Reach2e 29.49   100-year 15.80 188.60 190.59 190.69 0.009672 1.40 11.26 11.85 0.46
Reach2e 29.49   50-year 14.44 188.60 190.52 190.62 0.009580 1.38 10.50 11.45 0.46
Reach2e 29.49   25-year 13.06 188.60 190.45 190.54 0.009476 1.35 9.71 11.01 0.46
Reach2e 29.49   10-year 11.06 188.60 190.34 190.43 0.009259 1.30 8.53 10.33 0.46
Reach2e 29.49   5-year 9.42 188.60 190.24 190.32 0.009056 1.25 7.53 9.70 0.45
Reach2e 29.49   2-year 7.08 188.60 190.08 190.15 0.008658 1.18 6.00 8.66 0.45
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(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2e 29.48   Regional 21.18 188.30 190.30 190.37 0.005453 1.11 19.13 18.44 0.35
Reach2e 29.48   350-year 20.55 188.30 190.28 190.34 0.005424 1.10 18.72 18.26 0.35
Reach2e 29.48   100-year 15.80 188.30 190.10 190.15 0.005204 1.02 15.47 16.76 0.34
Reach2e 29.48   50-year 14.44 188.30 190.04 190.09 0.005134 1.00 14.48 16.28 0.34
Reach2e 29.48   25-year 13.06 188.30 189.97 190.02 0.005055 0.97 13.46 15.77 0.34
Reach2e 29.48   10-year 11.06 188.30 189.87 189.92 0.004936 0.93 11.91 14.95 0.33
Reach2e 29.48   5-year 9.42 188.30 189.78 189.82 0.004827 0.89 10.58 14.21 0.33
Reach2e 29.48   2-year 7.08 188.30 189.63 189.67 0.004646 0.83 8.56 13.01 0.33

Reach2e 29.47   Regional 21.18 188.10 189.97 190.06 0.004697 1.37 15.42 17.65 0.47
Reach2e 29.47   350-year 20.55 188.10 189.95 190.04 0.004657 1.36 15.07 17.42 0.47
Reach2e 29.47   100-year 15.80 188.10 189.77 189.86 0.004511 1.30 12.18 15.79 0.47
Reach2e 29.47   50-year 14.44 188.10 189.72 189.80 0.004472 1.28 11.31 15.26 0.47
Reach2e 29.47   25-year 13.06 188.10 189.66 189.74 0.004427 1.26 10.40 14.69 0.48
Reach2e 29.47   10-year 11.06 188.10 189.56 189.64 0.004373 1.22 9.04 13.76 0.48
Reach2e 29.47   5-year 9.42 188.10 189.48 189.55 0.004331 1.20 7.88 12.90 0.49
Reach2e 29.47   2-year 7.08 188.10 189.33 189.40 0.004287 1.15 6.15 11.45 0.50

Reach2e 29.46   Regional 21.18 187.80 189.52 189.60 0.004990 1.25 17.31 40.20 0.44
Reach2e 29.46   350-year 20.55 187.80 189.51 189.59 0.004955 1.24 16.66 39.64 0.44
Reach2e 29.46   100-year 15.80 187.80 189.36 189.43 0.004553 1.16 13.60 18.57 0.43
Reach2e 29.46   50-year 14.44 187.80 189.31 189.38 0.004417 1.13 12.73 17.92 0.43
Reach2e 29.46   25-year 13.06 187.80 189.26 189.32 0.004252 1.10 11.86 17.28 0.42
Reach2e 29.46   10-year 11.06 187.80 189.18 189.24 0.004054 1.06 10.47 16.21 0.42
Reach2e 29.46   5-year 9.42 187.80 189.11 189.16 0.003849 1.01 9.30 15.28 0.41
Reach2e 29.46   2-year 7.08 187.80 188.99 189.03 0.003473 0.93 7.57 13.79 0.40

Reach2e 29.45   Regional 21.18 187.60 188.82 188.82 189.05 0.031326 2.15 9.85 21.35 1.01
Reach2e 29.45   350-year 20.55 187.60 188.81 188.81 189.04 0.031191 2.14 9.62 21.10 1.01
Reach2e 29.45   100-year 15.80 187.60 188.72 188.72 188.92 0.028844 2.02 7.84 19.08 1.00
Reach2e 29.45   50-year 14.44 187.60 188.69 188.69 188.89 0.028135 1.98 7.29 18.40 1.00
Reach2e 29.45   25-year 13.06 187.60 188.66 188.66 188.85 0.027381 1.94 6.72 17.67 1.01
Reach2e 29.45   10-year 11.06 187.60 188.61 188.61 188.79 0.025547 1.87 5.93 16.59 1.00
Reach2e 29.45   5-year 9.42 187.60 188.56 188.56 188.73 0.024280 1.81 5.20 15.54 1.00
Reach2e 29.45   2-year 7.08 187.60 188.48 188.48 188.64 0.023088 1.78 3.98 12.69 1.02

Reach2e 29.44   Regional 21.18 186.60 188.75 188.79 0.002493 0.80 26.51 23.55 0.24
Reach2e 29.44   350-year 20.55 186.60 188.73 188.76 0.002490 0.79 25.93 23.11 0.24
Reach2e 29.44   100-year 15.80 186.60 188.53 188.55 0.002147 0.73 21.63 19.63 0.22
Reach2e 29.44   50-year 14.44 186.60 188.38 188.41 0.002399 0.77 18.85 17.85 0.24
Reach2e 29.44   25-year 13.06 186.60 188.24 188.27 0.002701 0.80 16.41 16.53 0.25
Reach2e 29.44   10-year 11.06 186.60 188.07 188.10 0.002956 0.81 13.71 15.05 0.27
Reach2e 29.44   5-year 9.42 186.60 187.92 187.95 0.003227 0.81 11.60 13.98 0.28
Reach2e 29.44   2-year 7.08 186.60 187.69 187.73 0.003948 0.82 8.60 12.58 0.32

Reach2e 29.43   Regional 21.18 186.58 188.74 187.76 188.78 0.000488 1.05 31.30 25.13 0.23
Reach2e 29.43   350-year 20.55 186.58 188.72 187.73 188.75 0.000479 1.04 30.70 24.74 0.23
Reach2e 29.43   100-year 15.80 186.58 188.36 187.55 188.51 0.001581 1.67 9.46 19.94 0.40
Reach2e 29.43   50-year 14.44 186.58 188.22 187.49 188.36 0.001751 1.66 8.69 18.62 0.41
Reach2e 29.43   25-year 13.06 186.58 188.08 187.43 188.22 0.001906 1.64 7.97 17.46 0.43
Reach2e 29.43   10-year 11.06 186.58 187.93 187.34 188.05 0.001947 1.54 7.17 16.22 0.42
Reach2e 29.43   5-year 9.42 186.58 187.81 187.26 187.91 0.001963 1.45 6.50 15.18 0.42
Reach2e 29.43   2-year 7.08 186.58 187.61 187.15 187.69 0.002010 1.30 5.44 13.70 0.41

Reach2e 29.42    43              Culvert

Reach2e 29.41   Regional 21.18 186.36 188.24 187.54 188.32 0.006576 1.37 19.32 18.23 0.32
Reach2e 29.41   350-year 20.55 186.36 188.22 187.52 188.29 0.006591 1.36 18.85 17.99 0.32
Reach2e 29.41   100-year 15.80 186.36 188.01 187.33 188.18 0.013595 1.80 8.75 16.23 0.45
Reach2e 29.41   50-year 14.44 186.36 187.95 187.27 188.10 0.012971 1.72 8.41 15.68 0.43
Reach2e 29.41   25-year 13.06 186.36 187.88 187.21 188.01 0.012335 1.62 8.04 15.09 0.42
Reach2e 29.41   10-year 11.06 186.36 187.76 187.12 187.88 0.011450 1.49 7.44 14.16 0.40
Reach2e 29.41   5-year 9.42 186.36 187.66 187.05 187.76 0.010689 1.37 6.90 13.31 0.38
Reach2e 29.41   2-year 7.08 186.36 187.50 186.93 187.57 0.009530 1.18 6.02 11.84 0.35

Reach2e 29.40   Regional 21.18 186.00 188.06 188.14 0.007411 1.28 16.55 15.88 0.40
Reach2e 29.40   350-year 20.55 186.00 188.04 188.12 0.007362 1.27 16.15 15.63 0.40
Reach2e 29.40   100-year 15.80 186.00 187.83 187.90 0.007053 1.21 13.08 13.77 0.40
Reach2e 29.40   50-year 14.44 186.00 187.76 187.83 0.006974 1.18 12.20 13.30 0.39
Reach2e 29.40   25-year 13.06 186.00 187.69 187.76 0.006889 1.16 11.28 12.79 0.39
Reach2e 29.40   10-year 11.06 186.00 187.58 187.64 0.006808 1.12 9.88 11.98 0.39
Reach2e 29.40   5-year 9.42 186.00 187.48 187.53 0.006727 1.08 8.70 11.29 0.39
Reach2e 29.40   2-year 7.08 186.00 187.31 187.36 0.006650 1.02 6.93 10.24 0.40

Reach2e 29.39   Regional 21.18 185.60 187.62 187.77 0.014655 1.77 12.61 12.35 0.53
Reach2e 29.39   350-year 20.55 185.60 187.60 187.75 0.014443 1.75 12.39 12.28 0.53
Reach2e 29.39   100-year 15.80 185.60 187.41 187.54 0.014221 1.64 10.15 11.54 0.52
Reach2e 29.39   50-year 14.44 185.60 187.35 187.48 0.014074 1.60 9.48 11.31 0.52
Reach2e 29.39   25-year 13.06 185.60 187.29 187.41 0.013944 1.55 8.78 11.07 0.51
Reach2e 29.39   10-year 11.06 185.60 187.19 187.30 0.013651 1.48 7.70 9.81 0.50
Reach2e 29.39   5-year 9.42 185.60 187.10 187.20 0.013418 1.41 6.84 9.24 0.50
Reach2e 29.39   2-year 7.08 185.60 186.95 187.03 0.013122 1.30 5.53 8.29 0.49



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2e 29.38   Regional 21.18 185.10 187.14 187.23 0.009660 1.32 16.22 18.78 0.42
Reach2e 29.38   350-year 20.55 185.10 187.11 187.20 0.010077 1.32 15.67 18.05 0.43
Reach2e 29.38   100-year 15.80 185.10 186.76 186.87 0.015844 1.52 10.41 12.64 0.53
Reach2e 29.38   50-year 14.44 185.10 186.70 186.81 0.015997 1.49 9.68 12.24 0.54
Reach2e 29.38   25-year 13.06 185.10 186.64 186.75 0.015815 1.45 9.01 11.86 0.53
Reach2e 29.38   10-year 11.06 185.10 186.55 186.65 0.015441 1.38 8.01 11.27 0.52
Reach2e 29.38   5-year 9.42 185.10 186.48 186.56 0.015095 1.32 7.14 10.72 0.52
Reach2e 29.38   2-year 7.08 185.10 186.35 186.42 0.014476 1.22 5.81 9.75 0.50

Reach2e 29.375  Regional 21.18 184.10 187.07 187.17 0.012554 1.41 15.12 17.33 0.46
Reach2e 29.375  350-year 20.55 184.10 187.04 187.14 0.013271 1.42 14.54 16.77 0.47
Reach2e 29.375  100-year 15.80 184.10 186.59 186.76 0.028671 1.86 8.51 11.49 0.69
Reach2e 29.375  50-year 14.44 184.10 186.33 186.33 186.65 0.065294 2.49 5.80 9.64 1.02
Reach2e 29.375  25-year 13.06 184.10 186.29 186.29 186.59 0.064869 2.43 5.38 9.30 1.02
Reach2e 29.375  10-year 11.06 184.10 186.21 186.21 186.49 0.065335 2.35 4.71 8.72 1.02
Reach2e 29.375  5-year 9.42 184.10 186.15 186.15 186.41 0.065920 2.28 4.14 8.20 1.02
Reach2e 29.375  2-year 7.08 184.10 186.04 186.04 186.27 0.065739 2.15 3.29 7.26 1.02

Reach2e 29.37   Regional 21.18 184.10 187.03 185.54 187.15 0.000753 1.61 21.12 17.65 0.30
Reach2e 29.37   350-year 20.55 184.10 187.01 185.52 187.12 0.000726 1.57 20.71 16.54 0.29
Reach2e 29.37   100-year 15.80 184.10 186.58 185.29 186.71 0.000985 1.64 9.63 11.19 0.33
Reach2e 29.37   50-year 14.44 184.10 186.36 185.22 186.50 0.001108 1.64 8.81 10.07 0.35
Reach2e 29.37   25-year 13.06 184.10 186.15 185.15 186.29 0.001254 1.63 7.99 8.94 0.36
Reach2e 29.37   10-year 11.06 184.10 185.89 185.04 186.02 0.001420 1.59 6.97 7.52 0.38
Reach2e 29.37   5-year 9.42 184.10 185.68 184.94 185.80 0.001562 1.53 6.15 6.33 0.39
Reach2e 29.37   2-year 7.08 184.10 185.36 184.80 185.47 0.001858 1.44 4.92 4.65 0.41

Reach2e 29.36    44              Culvert

Reach2e 29.35   Regional 21.18 183.90 186.30 185.35 186.56 0.001980 2.28 9.30 69.29 0.47
Reach2e 29.35   350-year 20.55 183.90 186.28 185.32 186.53 0.001921 2.23 9.22 67.94 0.46
Reach2e 29.35   100-year 15.80 183.90 186.11 185.09 186.28 0.001447 1.84 8.57 56.27 0.40
Reach2e 29.35   50-year 14.44 183.90 185.93 185.02 186.10 0.001603 1.83 7.87 14.94 0.41
Reach2e 29.35   25-year 13.06 183.90 185.74 184.95 185.91 0.001819 1.83 7.14 13.59 0.43
Reach2e 29.35   10-year 11.06 183.90 185.52 184.84 185.68 0.002006 1.76 6.27 12.48 0.44
Reach2e 29.35   5-year 9.42 183.90 185.34 184.74 185.48 0.002142 1.69 5.59 11.61 0.45
Reach2e 29.35   2-year 7.08 183.90 185.05 184.60 185.18 0.002549 1.58 4.47 10.31 0.47

Reach2e 29.34   Regional 21.18 183.70 186.40 186.41 0.000471 0.44 53.19 45.43 0.10
Reach2e 29.34   350-year 20.55 183.70 186.37 186.38 0.000472 0.43 51.98 44.91 0.10
Reach2e 29.34   100-year 15.80 183.70 186.17 186.18 0.000456 0.39 43.25 41.17 0.10
Reach2e 29.34   50-year 14.44 183.70 185.98 185.99 0.000622 0.43 35.95 34.33 0.11
Reach2e 29.34   25-year 13.06 183.70 185.78 185.79 0.000896 0.46 29.24 32.83 0.13
Reach2e 29.34   10-year 11.06 183.70 185.54 185.55 0.001186 0.49 22.69 21.70 0.15
Reach2e 29.34   5-year 9.42 183.70 185.35 185.37 0.001293 0.49 19.05 17.97 0.15
Reach2e 29.34   2-year 7.08 183.70 185.04 185.06 0.001668 0.51 13.89 15.45 0.17

Reach2e 29.33   Regional 21.18 183.40 186.38 186.38 0.000232 0.36 67.29 55.37 0.08
Reach2e 29.33   350-year 20.55 183.40 186.35 186.35 0.000232 0.35 65.79 55.37 0.08
Reach2e 29.33   100-year 15.80 183.40 186.15 186.15 0.000221 0.32 54.60 55.37 0.08
Reach2e 29.33   50-year 14.44 183.40 185.95 185.96 0.000297 0.34 44.69 36.69 0.09
Reach2e 29.33   25-year 13.06 183.40 185.74 185.74 0.000422 0.37 37.10 34.76 0.10
Reach2e 29.33   10-year 11.06 183.40 185.48 185.49 0.000596 0.41 28.44 32.85 0.12
Reach2e 29.33   5-year 9.42 183.40 185.28 185.29 0.000765 0.42 22.57 25.63 0.13
Reach2e 29.33   2-year 7.08 183.40 184.96 184.97 0.000808 0.44 16.03 15.98 0.14

Reach2e 29.32   Regional 21.18 183.24 186.36 184.71 186.37 0.000107 0.26 74.90 86.47 0.05
Reach2e 29.32   350-year 20.55 183.24 186.34 184.68 186.34 0.000106 0.26 72.71 75.79 0.05
Reach2e 29.32   100-year 15.80 183.24 185.95 184.45 186.07 0.004363 1.53 10.30 50.04 0.30
Reach2e 29.32   50-year 14.44 183.24 185.75 184.38 185.87 0.004726 1.52 9.52 49.04 0.31
Reach2e 29.32   25-year 13.06 183.24 185.52 184.31 185.63 0.005339 1.51 8.64 47.70 0.32
Reach2e 29.32   10-year 11.06 183.24 185.25 184.20 185.36 0.005808 1.45 7.63 24.14 0.33
Reach2e 29.32   5-year 9.42 183.24 185.04 184.10 185.14 0.006080 1.38 6.83 18.29 0.33
Reach2e 29.32   2-year 7.08 183.24 184.74 183.95 184.82 0.006365 1.25 5.68 14.38 0.33

Reach2e 29.315  Culvert

Reach2e 29.31   Regional 21.18 183.05 185.72 184.52 185.76 0.000741 0.62 32.05 21.97 0.12
Reach2e 29.31   350-year 20.55 183.05 185.62 184.49 185.85 0.009025 2.10 9.77 20.64 0.42
Reach2e 29.31   100-year 15.80 183.05 185.37 184.26 185.54 0.007478 1.79 8.83 18.26 0.37
Reach2e 29.31   50-year 14.44 183.05 185.28 184.19 185.43 0.007135 1.70 8.49 17.49 0.36
Reach2e 29.31   25-year 13.06 183.05 185.16 184.11 185.30 0.007012 1.63 8.03 16.58 0.36
Reach2e 29.31   10-year 11.06 183.05 184.99 184.00 185.11 0.006620 1.50 7.40 15.44 0.34
Reach2e 29.31   5-year 9.42 183.05 184.85 183.90 184.94 0.006266 1.38 6.83 14.48 0.33
Reach2e 29.31   2-year 7.08 183.05 184.61 183.76 184.68 0.005643 1.19 5.94 13.07 0.30

Reach2e 29.30   Regional 21.18 182.80 185.70 185.71 0.000854 0.51 41.73 29.08 0.13
Reach2e 29.30   350-year 20.55 182.80 185.63 185.64 0.000941 0.52 39.69 27.80 0.14
Reach2e 29.30   100-year 15.80 182.80 185.35 185.37 0.000920 0.48 32.69 24.04 0.13
Reach2e 29.30   50-year 14.44 182.80 185.26 185.27 0.000929 0.48 30.38 22.98 0.13
Reach2e 29.30   25-year 13.06 182.80 185.13 185.14 0.000968 0.47 27.52 21.62 0.13
Reach2e 29.30   10-year 11.06 182.80 184.95 184.96 0.000994 0.46 23.83 19.88 0.14
Reach2e 29.30   5-year 9.42 182.80 184.79 184.80 0.001018 0.45 20.81 18.48 0.14



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2e 29.30   2-year 7.08 182.80 184.55 184.56 0.001051 0.43 16.52 16.52 0.14

Reach2e 29.29   Regional 21.18 182.60 185.69 185.70 0.000164 0.42 52.84 50.06 0.11
Reach2e 29.29   350-year 20.55 182.60 185.62 185.63 0.000175 0.43 49.23 49.50 0.11
Reach2e 29.29   100-year 15.80 182.60 185.35 185.36 0.000152 0.40 39.02 27.62 0.11
Reach2e 29.29   50-year 14.44 182.60 185.25 185.26 0.000147 0.40 36.38 26.32 0.11
Reach2e 29.29   25-year 13.06 182.60 185.12 185.13 0.000147 0.39 33.11 24.70 0.11
Reach2e 29.29   10-year 11.06 182.60 184.94 184.95 0.000141 0.38 28.91 22.67 0.11
Reach2e 29.29   5-year 9.42 182.60 184.79 184.79 0.000136 0.37 25.46 21.14 0.11
Reach2e 29.29   2-year 7.08 182.60 184.54 184.55 0.000124 0.34 20.55 18.96 0.11

Reach2d 29.87   Regional 14.87 204.90 206.96 206.98 0.001387 0.61 37.12 139.92 0.17
Reach2d 29.87   350-year 14.10 204.90 206.93 206.95 0.001546 0.64 32.64 129.56 0.18
Reach2d 29.87   100-year 10.84 204.90 206.73 206.76 0.002313 0.71 16.77 34.90 0.21
Reach2d 29.87   50-year 9.85 204.90 206.66 206.69 0.002426 0.71 14.68 25.97 0.22
Reach2d 29.87   25-year 8.86 204.90 206.56 206.58 0.002771 0.71 12.48 16.34 0.23
Reach2d 29.87   10-year 7.54 204.90 206.37 206.40 0.002965 0.74 10.22 10.83 0.24
Reach2d 29.87   5-year 6.48 204.90 206.24 206.27 0.003123 0.73 8.86 10.09 0.25
Reach2d 29.87   2-year 4.92 204.90 206.05 206.08 0.003227 0.70 7.01 9.04 0.25

Reach2d 29.869  Regional 14.87 204.51 206.81 206.84 0.002111 0.69 24.12 47.78 0.20
Reach2d 29.869  350-year 14.10 204.51 206.77 206.79 0.002189 0.69 22.25 41.11 0.20
Reach2d 29.869  100-year 10.84 204.51 206.52 206.55 0.002843 0.69 15.68 17.63 0.22
Reach2d 29.869  50-year 9.85 204.51 206.44 206.46 0.003024 0.69 14.33 15.62 0.23
Reach2d 29.869  25-year 8.86 204.51 206.31 206.34 0.003210 0.71 12.46 13.68 0.24
Reach2d 29.869  10-year 7.54 204.51 206.11 206.14 0.003350 0.75 10.03 10.82 0.25
Reach2d 29.869  5-year 6.48 204.51 205.97 206.00 0.003331 0.75 8.65 9.57 0.25
Reach2d 29.869  2-year 4.92 204.51 205.77 205.80 0.003387 0.72 6.84 8.44 0.25

Reach2d 29.868  Regional 14.87 204.30 206.70 206.72 0.001235 0.52 33.54 59.35 0.15
Reach2d 29.868  350-year 14.10 204.30 206.65 206.66 0.001408 0.54 30.33 59.23 0.16
Reach2d 29.868  100-year 10.84 204.30 206.29 206.32 0.003319 0.66 16.35 21.72 0.24
Reach2d 29.868  50-year 9.85 204.30 206.18 206.21 0.003851 0.69 14.17 18.37 0.25
Reach2d 29.868  25-year 8.86 204.30 206.06 206.08 0.003580 0.73 12.07 14.10 0.25
Reach2d 29.868  10-year 7.54 204.30 205.87 205.90 0.003133 0.76 9.92 10.51 0.25
Reach2d 29.868  5-year 6.48 204.30 205.72 205.75 0.003337 0.76 8.47 9.56 0.26
Reach2d 29.868  2-year 4.92 204.30 205.50 205.53 0.003932 0.77 6.43 8.54 0.28

Reach2d 29.867  Regional 14.87 204.00 206.59 206.61 0.001888 0.61 26.88 75.33 0.18
Reach2d 29.867  350-year 14.10 204.00 206.52 206.54 0.002174 0.63 22.83 42.17 0.20
Reach2d 29.867  100-year 10.84 204.00 206.13 206.15 0.001858 0.66 16.38 13.77 0.19
Reach2d 29.867  50-year 9.85 204.00 206.00 206.02 0.002015 0.67 14.68 13.02 0.20
Reach2d 29.867  25-year 8.86 204.00 205.87 205.89 0.002197 0.68 13.03 12.24 0.21
Reach2d 29.867  10-year 7.54 204.00 205.68 205.71 0.002486 0.69 10.85 11.11 0.22
Reach2d 29.867  5-year 6.48 204.00 205.52 205.54 0.002762 0.71 9.13 10.07 0.24
Reach2d 29.867  2-year 4.92 204.00 205.25 205.28 0.003360 0.74 6.64 8.47 0.27

Reach2d 29.866  Regional 14.87 203.90 206.48 205.03 206.57 0.001650 1.27 11.73 17.49 0.26
Reach2d 29.866  350-year 14.10 203.90 206.42 204.99 206.50 0.001618 1.23 11.43 16.88 0.25
Reach2d 29.866  100-year 10.84 203.90 206.04 204.84 206.11 0.001691 1.13 9.63 14.72 0.25
Reach2d 29.866  50-year 9.85 203.90 205.92 204.79 205.98 0.001718 1.09 9.05 14.11 0.25
Reach2d 29.866  25-year 8.86 203.90 205.80 204.74 205.85 0.001750 1.05 8.45 13.48 0.25
Reach2d 29.866  10-year 7.54 203.90 205.62 204.66 205.67 0.001812 0.99 7.59 12.62 0.25
Reach2d 29.866  5-year 6.48 203.90 205.46 204.60 205.50 0.001898 0.95 6.83 11.74 0.25
Reach2d 29.866  2-year 4.92 203.90 205.20 204.51 205.24 0.002157 0.88 5.57 10.53 0.26

Reach2d 29.865   31              Culvert

Reach2d 29.864  Regional 14.87 203.80 206.31 204.88 206.39 0.001219 1.28 11.57 22.38 0.26
Reach2d 29.864  350-year 14.10 203.80 206.27 204.85 206.34 0.001162 1.24 11.37 19.89 0.26
Reach2d 29.864  100-year 10.84 203.80 205.95 204.69 206.01 0.001098 1.10 9.88 14.78 0.24
Reach2d 29.864  50-year 9.85 203.80 205.85 204.64 205.90 0.001084 1.05 9.36 14.03 0.24
Reach2d 29.864  25-year 8.86 203.80 205.73 204.59 205.78 0.001072 1.01 8.81 13.39 0.24
Reach2d 29.864  10-year 7.54 203.80 205.57 204.52 205.61 0.001063 0.94 8.02 12.61 0.23
Reach2d 29.864  5-year 6.48 203.80 205.42 204.46 205.46 0.001068 0.89 7.31 11.91 0.23
Reach2d 29.864  2-year 4.92 203.80 205.16 204.36 205.20 0.001123 0.81 6.11 10.72 0.23

Reach2d 29.863  Regional 14.87 203.60 206.32 206.33 0.000853 0.52 33.02 42.94 0.13
Reach2d 29.863  350-year 14.10 203.60 206.27 206.29 0.000893 0.52 31.09 41.86 0.14
Reach2d 29.863  100-year 10.84 203.60 205.95 205.97 0.000906 0.54 21.16 20.71 0.14
Reach2d 29.863  50-year 9.85 203.60 205.84 205.85 0.000962 0.54 18.99 18.45 0.14
Reach2d 29.863  25-year 8.86 203.60 205.72 205.74 0.001022 0.53 16.96 16.11 0.15
Reach2d 29.863  10-year 7.54 203.60 205.55 205.57 0.001114 0.52 14.51 12.85 0.15
Reach2d 29.863  5-year 6.48 203.60 205.40 205.42 0.001180 0.51 12.68 11.42 0.15
Reach2d 29.863  2-year 4.92 203.60 205.14 205.16 0.001243 0.50 9.92 10.07 0.16

Reach2d 29.862  Regional 14.87 203.40 206.28 206.29 0.000637 0.46 36.10 38.12 0.11
Reach2d 29.862  350-year 14.10 203.40 206.24 206.25 0.000656 0.46 34.33 37.51 0.12
Reach2d 29.862  100-year 10.84 203.40 205.91 205.92 0.000884 0.49 23.36 25.26 0.13
Reach2d 29.862  50-year 9.85 203.40 205.79 205.81 0.000939 0.49 20.69 21.68 0.13
Reach2d 29.862  25-year 8.86 203.40 205.67 205.69 0.000994 0.49 18.30 18.01 0.14
Reach2d 29.862  10-year 7.54 203.40 205.50 205.51 0.001084 0.48 15.60 13.58 0.14
Reach2d 29.862  5-year 6.48 203.40 205.35 205.36 0.001082 0.47 13.65 12.08 0.14



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2d 29.862  2-year 4.92 203.40 205.09 205.10 0.001166 0.46 10.68 10.70 0.15

Reach2d 29.861  Regional 14.87 203.00 206.26 206.27 0.000362 0.41 40.97 38.76 0.09
Reach2d 29.861  350-year 14.10 203.00 206.21 206.22 0.000357 0.40 39.16 38.63 0.09
Reach2d 29.861  100-year 10.84 203.00 205.88 205.89 0.000376 0.39 28.68 18.57 0.09
Reach2d 29.861  50-year 9.85 203.00 205.77 205.77 0.000375 0.37 26.71 16.11 0.09
Reach2d 29.861  25-year 8.86 203.00 205.64 205.65 0.000373 0.36 24.84 15.32 0.09
Reach2d 29.861  10-year 7.54 203.00 205.47 205.48 0.000374 0.34 22.18 14.98 0.09
Reach2d 29.861  5-year 6.48 203.00 205.32 205.32 0.000375 0.33 19.91 14.62 0.09
Reach2d 29.861  2-year 4.92 203.00 205.05 205.06 0.000389 0.30 16.24 13.36 0.09

Reach2d 29.86   Regional 43.78 202.90 206.04 204.76 206.14 0.004975 1.37 32.20 23.26 0.32
Reach2d 29.86   350-year 42.13 202.90 206.00 204.73 206.09 0.004965 1.35 31.22 18.45 0.32
Reach2d 29.86   100-year 32.14 202.90 205.68 204.50 205.76 0.004599 1.24 25.98 15.90 0.31
Reach2d 29.86   50-year 29.08 202.90 205.58 204.43 205.65 0.004474 1.20 24.30 15.41 0.30
Reach2d 29.86   25-year 26.07 202.90 205.46 204.35 205.53 0.004347 1.15 22.58 14.88 0.30
Reach2d 29.86   10-year 22.07 202.90 205.30 204.24 205.36 0.004189 1.09 20.17 14.16 0.29
Reach2d 29.86   5-year 18.95 202.90 205.15 204.15 205.21 0.004068 1.04 18.15 13.50 0.29
Reach2d 29.86   2-year 14.40 202.90 204.89 203.99 204.94 0.003972 0.97 14.84 12.36 0.28

Reach2d 29.859  Regional 43.78 202.60 205.60 204.57 205.73 0.007090 1.58 27.78 16.79 0.39
Reach2d 29.859  350-year 42.13 202.60 205.57 204.54 205.69 0.006968 1.55 27.13 16.59 0.39
Reach2d 29.859  100-year 32.14 202.60 205.29 204.31 205.40 0.006241 1.41 22.82 15.15 0.37
Reach2d 29.859  50-year 29.08 202.60 205.20 204.24 205.30 0.005967 1.36 21.45 14.68 0.36
Reach2d 29.859  25-year 26.07 202.60 205.10 204.17 205.19 0.005712 1.30 20.03 14.20 0.35
Reach2d 29.859  10-year 22.07 202.60 204.96 204.05 205.03 0.005374 1.23 17.99 13.49 0.34
Reach2d 29.859  5-year 18.95 202.60 204.82 203.96 204.89 0.005121 1.17 16.25 12.85 0.33
Reach2d 29.859  2-year 14.40 202.60 204.58 203.81 204.64 0.004996 1.09 13.21 11.68 0.33

Reach2d 29.858  Regional 43.78 202.30 205.23 204.06 205.32 0.004482 1.33 33.25 20.76 0.32
Reach2d 29.858  350-year 42.13 202.30 205.20 204.03 205.29 0.004365 1.30 32.63 20.47 0.31
Reach2d 29.858  100-year 32.14 202.30 204.97 203.82 205.04 0.003854 1.14 28.17 18.53 0.29
Reach2d 29.858  50-year 29.08 202.30 204.89 203.75 204.96 0.003667 1.09 26.77 18.07 0.28
Reach2d 29.858  25-year 26.07 202.30 204.81 203.68 204.86 0.003509 1.03 25.25 17.56 0.27
Reach2d 29.858  10-year 22.07 202.30 204.69 203.57 204.73 0.003197 0.96 23.11 16.81 0.26
Reach2d 29.858  5-year 18.95 202.30 204.57 203.48 204.61 0.002921 0.89 21.25 16.16 0.25
Reach2d 29.858  2-year 14.40 202.30 204.34 203.33 204.37 0.002740 0.82 17.59 14.79 0.24

Reach2d 29.857  Regional 43.78 202.00 204.84 203.79 204.94 0.005603 1.40 31.35 19.47 0.35
Reach2d 29.857  350-year 42.13 202.00 204.83 203.76 204.93 0.005294 1.35 31.10 19.40 0.34
Reach2d 29.857  100-year 32.14 202.00 204.68 203.55 204.74 0.003987 1.14 28.16 18.54 0.30
Reach2d 29.857  50-year 29.08 202.00 204.62 203.48 204.68 0.003581 1.07 27.18 18.25 0.28
Reach2d 29.857  25-year 26.07 202.00 204.56 203.41 204.61 0.003229 1.00 26.01 17.90 0.27
Reach2d 29.857  10-year 22.07 202.00 204.47 203.29 204.51 0.002744 0.91 24.37 17.40 0.24
Reach2d 29.857  5-year 18.95 202.00 204.38 203.20 204.41 0.002392 0.83 22.86 16.93 0.23
Reach2d 29.857  2-year 14.40 202.00 204.16 203.05 204.19 0.002166 0.75 19.25 15.73 0.22

Reach2d 29.856  Regional 43.78 201.70 204.57 204.60 0.002936 1.01 67.89 172.25 0.26
Reach2d 29.856  350-year 42.13 201.70 204.54 204.58 0.003163 1.04 63.67 172.09 0.27
Reach2d 29.856  100-year 32.14 201.70 204.37 204.42 0.003782 1.05 41.57 106.74 0.29
Reach2d 29.856  50-year 29.08 201.70 204.32 204.37 0.004002 1.05 36.22 97.51 0.29
Reach2d 29.856  25-year 26.07 201.70 204.25 204.30 0.004474 1.07 30.05 70.14 0.31
Reach2d 29.856  10-year 22.07 201.70 204.17 204.22 0.004642 1.04 24.68 60.21 0.31
Reach2d 29.856  5-year 18.95 201.70 204.10 204.15 0.004653 1.00 20.68 50.64 0.31
Reach2d 29.856  2-year 14.40 201.70 203.91 203.96 0.003714 0.92 15.65 14.49 0.28

Reach2d 29.855  Regional 43.78 201.50 204.38 203.78 204.41 0.002206 0.85 60.21 97.23 0.22
Reach2d 29.855  350-year 42.13 201.50 204.34 203.76 204.38 0.002335 0.87 56.83 91.88 0.22
Reach2d 29.855  100-year 32.14 201.50 204.13 203.24 204.16 0.003046 0.90 41.24 59.83 0.25
Reach2d 29.855  50-year 29.08 201.50 204.06 204.09 0.003323 0.90 37.27 54.19 0.26
Reach2d 29.855  25-year 26.07 201.50 203.97 204.00 0.003507 0.97 32.40 49.57 0.27
Reach2d 29.855  10-year 22.07 201.50 203.85 203.90 0.003974 1.00 26.96 49.20 0.28
Reach2d 29.855  5-year 18.95 201.50 203.76 203.81 0.004434 1.02 22.29 48.88 0.30
Reach2d 29.855  2-year 14.40 201.50 203.59 203.64 0.004962 1.00 15.00 29.22 0.31

Reach2d 29.854  Regional 43.78 201.25 203.34 203.34 203.96 0.048749 3.48 12.57 10.79 1.03
Reach2d 29.854  350-year 42.13 201.25 203.33 203.33 203.91 0.046070 3.38 12.46 10.73 1.00
Reach2d 29.854  100-year 32.14 201.25 203.07 203.07 203.61 0.044235 3.24 9.92 9.27 1.00
Reach2d 29.854  50-year 29.08 201.25 202.99 202.99 203.50 0.043887 3.19 9.13 8.86 1.00
Reach2d 29.854  25-year 26.07 201.25 202.89 202.89 203.39 0.044058 3.13 8.33 8.49 1.01
Reach2d 29.854  10-year 22.07 201.25 202.77 202.77 203.23 0.043360 3.02 7.32 8.02 1.01
Reach2d 29.854  5-year 18.95 201.25 202.67 202.67 203.10 0.042009 2.90 6.54 7.65 1.00
Reach2d 29.854  2-year 14.40 201.25 202.50 202.50 202.88 0.041234 2.74 5.25 6.98 1.01

Reach2d 29.853  Regional 43.78 200.95 203.27 202.46 203.57 0.000473 2.42 18.06 11.34 0.51
Reach2d 29.853  350-year 42.13 200.95 203.22 202.43 203.51 0.000473 2.39 17.65 11.13 0.51
Reach2d 29.853  100-year 32.14 200.95 202.86 202.19 203.10 0.000499 2.18 14.77 9.82 0.51
Reach2d 29.853  50-year 29.08 200.95 202.74 202.12 202.97 0.000508 2.10 13.83 9.45 0.51
Reach2d 29.853  25-year 26.07 200.95 202.62 202.03 202.83 0.000517 2.02 12.88 9.07 0.51
Reach2d 29.853  10-year 22.07 200.95 202.46 201.93 202.64 0.000531 1.91 11.57 8.62 0.51
Reach2d 29.853  5-year 18.95 200.95 202.32 201.84 202.49 0.000548 1.81 10.46 8.28 0.51
Reach2d 29.853  2-year 14.40 200.95 202.10 201.70 202.24 0.000576 1.66 8.68 8.00 0.51



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2d 29.852   32              Culvert

Reach2d 29.851  Regional 43.78 200.81 202.34 202.29 203.02 0.001295 3.63 12.04 14.16 0.95
Reach2d 29.851  350-year 42.13 200.81 202.35 202.25 202.97 0.001190 3.49 12.07 14.17 0.91
Reach2d 29.851  100-year 32.14 200.81 202.26 202.02 202.67 0.000833 2.81 11.42 13.87 0.75
Reach2d 29.851  50-year 29.08 200.81 202.22 201.94 202.57 0.000765 2.64 11.03 13.68 0.72
Reach2d 29.851  25-year 26.07 200.81 202.16 201.87 202.47 0.000703 2.46 10.60 13.48 0.68
Reach2d 29.851  10-year 22.07 200.81 202.07 201.76 202.33 0.000633 2.23 9.90 13.15 0.64
Reach2d 29.851  5-year 18.95 200.81 201.98 201.67 202.20 0.000615 2.08 9.11 12.78 0.62
Reach2d 29.851  2-year 14.40 200.81 201.77 201.53 201.96 0.000698 1.94 7.44 12.02 0.64

Reach2d 29.85   Regional 43.78 199.90 202.59 202.65 0.003845 1.20 46.98 88.50 0.31
Reach2d 29.85   350-year 42.13 199.90 202.57 202.63 0.003828 1.20 45.24 87.45 0.31
Reach2d 29.85   100-year 32.14 199.90 202.39 202.45 0.004180 1.21 33.10 49.62 0.32
Reach2d 29.85   50-year 29.08 199.90 202.32 202.38 0.004437 1.23 29.43 48.98 0.33
Reach2d 29.85   25-year 26.07 199.90 202.24 202.31 0.004704 1.25 25.66 48.32 0.34
Reach2d 29.85   10-year 22.07 199.90 202.12 202.20 0.005043 1.27 20.13 45.47 0.36
Reach2d 29.85   5-year 18.95 199.90 202.01 202.09 0.005175 1.25 15.35 36.96 0.36
Reach2d 29.85   2-year 14.40 199.90 201.79 201.86 0.004942 1.16 12.46 11.67 0.36

Reach2d 29.849  Regional 43.78 199.00 201.74 201.65 202.02 0.022296 2.43 20.47 34.60 0.69
Reach2d 29.849  350-year 42.13 199.00 201.70 201.40 202.00 0.023457 2.47 19.01 32.24 0.71
Reach2d 29.849  100-year 32.14 199.00 201.41 201.20 201.74 0.028190 2.56 12.54 11.48 0.78
Reach2d 29.849  50-year 29.08 199.00 201.31 201.64 0.028685 2.53 11.48 10.99 0.79
Reach2d 29.849  25-year 26.07 199.00 201.21 201.53 0.029321 2.51 10.40 10.47 0.80
Reach2d 29.849  10-year 22.07 199.00 201.07 201.38 0.030158 2.46 8.96 9.73 0.82
Reach2d 29.849  5-year 18.95 199.00 200.94 201.25 0.031032 2.44 7.78 9.04 0.84
Reach2d 29.849  2-year 14.40 199.00 200.73 201.03 0.032901 2.41 5.97 7.87 0.88

Reach2d 29.848  Regional 43.78 198.00 200.91 201.05 0.008450 1.67 26.20 16.72 0.43
Reach2d 29.848  350-year 42.13 198.00 200.86 201.00 0.008501 1.66 25.32 16.39 0.43
Reach2d 29.848  100-year 32.14 198.00 200.52 200.65 0.008703 1.60 20.13 14.48 0.43
Reach2d 29.848  50-year 29.08 198.00 200.41 200.53 0.008772 1.57 18.57 13.97 0.43
Reach2d 29.848  25-year 26.07 198.00 200.30 200.42 0.008835 1.53 17.02 13.45 0.43
Reach2d 29.848  10-year 22.07 198.00 200.14 200.25 0.008903 1.48 14.92 12.70 0.44
Reach2d 29.848  5-year 18.95 198.00 200.00 200.11 0.008883 1.43 13.25 12.04 0.44
Reach2d 29.848  2-year 14.40 198.00 199.78 199.87 0.008747 1.34 10.72 10.92 0.43

Reach2d 29.847  Regional 43.78 197.40 200.27 200.45 0.012217 1.89 23.22 14.32 0.47
Reach2d 29.847  350-year 42.13 197.40 200.21 200.39 0.012531 1.89 22.31 14.01 0.48
Reach2d 29.847  100-year 32.14 197.40 199.80 199.98 0.014782 1.89 17.00 12.21 0.51
Reach2d 29.847  50-year 29.08 197.40 199.68 199.85 0.015369 1.88 15.50 11.65 0.52
Reach2d 29.847  25-year 26.07 197.40 199.55 199.72 0.015985 1.86 14.03 11.08 0.53
Reach2d 29.847  10-year 22.07 197.40 199.36 199.53 0.016906 1.83 12.09 10.30 0.54
Reach2d 29.847  5-year 18.95 197.40 199.21 199.38 0.017832 1.79 10.56 9.70 0.55
Reach2d 29.847  2-year 14.40 197.40 198.97 199.12 0.019698 1.73 8.30 8.79 0.57

Reach2d 29.846  Regional 43.78 196.50 199.73 199.84 0.004976 1.47 29.74 15.14 0.34
Reach2d 29.846  350-year 42.13 196.50 199.66 199.77 0.005025 1.47 28.65 14.79 0.34
Reach2d 29.846  100-year 32.14 196.50 199.17 199.28 0.005657 1.47 21.89 12.84 0.36
Reach2d 29.846  50-year 29.08 196.50 199.03 199.13 0.005729 1.45 20.11 12.35 0.36
Reach2d 29.846  25-year 26.07 196.50 198.89 198.99 0.005753 1.42 18.40 11.86 0.36
Reach2d 29.846  10-year 22.07 196.50 198.69 198.78 0.005772 1.37 16.12 11.21 0.36
Reach2d 29.846  5-year 18.95 196.50 198.52 198.61 0.005780 1.33 14.29 10.66 0.37
Reach2d 29.846  2-year 14.40 196.50 198.25 198.33 0.005805 1.25 11.49 9.75 0.37

Reach2d 29.845  Regional 43.78 195.52 199.38 199.45 0.003114 1.15 39.61 30.82 0.26
Reach2d 29.845  350-year 42.13 195.52 199.28 199.35 0.003477 1.17 36.69 26.91 0.27
Reach2d 29.845  100-year 32.14 195.52 198.69 198.77 0.004482 1.24 25.85 15.11 0.30
Reach2d 29.845  50-year 29.08 195.52 198.54 198.61 0.004684 1.24 23.52 14.45 0.31
Reach2d 29.845  25-year 26.07 195.52 198.39 198.46 0.004801 1.22 21.40 13.81 0.31
Reach2d 29.845  10-year 22.07 195.52 198.18 198.25 0.004913 1.18 18.64 12.93 0.31
Reach2d 29.845  5-year 18.95 195.52 198.01 198.08 0.004928 1.15 16.51 12.17 0.31
Reach2d 29.845  2-year 14.40 195.52 197.74 197.80 0.004827 1.08 13.38 10.96 0.31

Reach2d 29.844  Regional 43.78 195.00 199.14 199.19 0.002143 1.02 49.00 45.22 0.22
Reach2d 29.844  350-year 42.13 195.00 198.98 199.04 0.002756 1.11 41.90 42.98 0.25
Reach2d 29.844  100-year 32.14 195.00 198.21 198.30 0.005108 1.36 23.66 13.84 0.33
Reach2d 29.844  50-year 29.08 195.00 198.01 198.11 0.005669 1.39 20.99 13.08 0.35
Reach2d 29.844  25-year 26.07 195.00 197.83 197.93 0.006226 1.40 18.63 12.45 0.37
Reach2d 29.844  10-year 22.07 195.00 197.57 197.67 0.007139 1.42 15.58 11.59 0.39
Reach2d 29.844  5-year 18.95 195.00 197.36 197.47 0.008059 1.43 13.21 10.80 0.41
Reach2d 29.844  2-year 14.40 195.00 197.04 197.15 0.009587 1.45 9.94 9.54 0.45

Reach2d 29.843  Regional 43.78 194.62 199.02 196.32 199.14 0.000731 1.58 27.70 23.65 0.24
Reach2d 29.843  350-year 42.13 194.62 198.87 196.27 199.00 0.000756 1.57 26.79 20.27 0.24
Reach2d 29.843  100-year 32.14 194.62 198.16 196.00 198.27 0.000809 1.44 22.32 16.60 0.24
Reach2d 29.843  50-year 29.08 194.62 197.98 195.91 198.07 0.000790 1.37 21.17 15.97 0.24
Reach2d 29.843  25-year 26.07 194.62 197.80 195.82 197.89 0.000762 1.30 20.04 15.35 0.23
Reach2d 29.843  10-year 22.07 194.62 197.55 195.70 197.63 0.000714 1.19 18.50 14.50 0.22
Reach2d 29.843  5-year 18.95 194.62 197.35 195.59 197.41 0.000669 1.10 17.21 13.71 0.21
Reach2d 29.843  2-year 14.40 194.62 197.04 195.43 197.09 0.000577 0.94 15.26 12.44 0.19



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2d 29.842   33              Culvert

Reach2d 29.841  Regional 43.78 194.65 198.44 196.35 198.57 0.004814 1.65 29.40 21.23 0.27
Reach2d 29.841  350-year 42.13 194.65 198.35 196.30 198.48 0.004973 1.65 28.18 20.13 0.27
Reach2d 29.841  100-year 32.14 194.65 197.89 196.04 198.02 0.005407 1.57 20.42 16.10 0.28
Reach2d 29.841  50-year 29.08 194.65 197.77 195.95 197.88 0.005040 1.48 19.64 15.57 0.27
Reach2d 29.841  25-year 26.07 194.65 197.64 195.85 197.74 0.004662 1.38 18.83 15.03 0.26
Reach2d 29.841  10-year 22.07 194.65 197.45 195.73 197.53 0.004153 1.25 17.64 14.21 0.24
Reach2d 29.841  5-year 18.95 194.65 197.28 195.62 197.35 0.003767 1.14 16.57 13.46 0.22
Reach2d 29.841  2-year 14.40 194.65 197.01 195.46 197.06 0.003124 0.97 14.87 12.18 0.20

Reach2d 29.84   Regional 43.78 194.40 198.34 198.42 0.004555 1.25 35.91 30.43 0.31
Reach2d 29.84   350-year 42.13 194.40 198.23 198.32 0.005174 1.29 32.89 25.75 0.33
Reach2d 29.84   100-year 32.14 194.40 197.77 197.86 0.004511 1.30 24.70 14.68 0.32
Reach2d 29.84   50-year 29.08 194.40 197.65 197.73 0.004449 1.27 22.93 14.15 0.32
Reach2d 29.84   25-year 26.07 194.40 197.52 197.60 0.004375 1.23 21.16 13.62 0.32
Reach2d 29.84   10-year 22.07 194.40 197.34 197.41 0.004277 1.18 18.70 12.85 0.31
Reach2d 29.84   5-year 18.95 194.40 197.17 197.23 0.004243 1.14 16.61 12.17 0.31
Reach2d 29.84   2-year 14.40 194.40 196.89 196.95 0.004185 1.07 13.43 11.08 0.31

Reach2d 29.839  Regional 43.78 194.30 198.05 198.15 0.005410 1.39 31.47 18.20 0.33
Reach2d 29.839  350-year 42.13 194.30 197.90 198.01 0.005969 1.45 29.01 16.59 0.35
Reach2d 29.839  100-year 32.14 194.30 197.45 197.56 0.006741 1.45 22.13 14.17 0.37
Reach2d 29.839  50-year 29.08 194.30 197.33 197.43 0.006754 1.42 20.44 13.63 0.37
Reach2d 29.839  25-year 26.07 194.30 197.21 197.31 0.006726 1.39 18.79 13.07 0.37
Reach2d 29.839  10-year 22.07 194.30 197.03 197.12 0.006718 1.34 16.49 12.26 0.37
Reach2d 29.839  5-year 18.95 194.30 196.86 196.94 0.006957 1.31 14.46 11.55 0.37
Reach2d 29.839  2-year 14.40 194.30 196.57 196.65 0.007616 1.27 11.31 10.40 0.39

Reach2d 29.838  Regional 43.78 193.90 197.69 197.78 0.003656 1.43 35.87 56.17 0.32
Reach2d 29.838  350-year 42.13 193.90 197.36 197.51 0.006205 1.72 24.46 13.69 0.41
Reach2d 29.838  100-year 32.14 193.90 196.80 196.97 0.007418 1.83 17.60 11.38 0.47
Reach2d 29.838  50-year 29.08 193.90 196.71 196.87 0.006954 1.76 16.53 11.00 0.46
Reach2d 29.838  25-year 26.07 193.90 196.62 196.77 0.006326 1.67 15.62 10.68 0.44
Reach2d 29.838  10-year 22.07 193.90 196.49 196.62 0.005511 1.55 14.26 10.19 0.42
Reach2d 29.838  5-year 18.95 193.90 196.34 196.45 0.005157 1.49 12.72 9.59 0.41
Reach2d 29.838  2-year 14.40 193.90 196.08 196.18 0.004521 1.39 10.34 8.63 0.41

Reach2d 29.837  Regional 43.78 193.50 197.54 197.58 0.002013 0.90 49.74 30.93 0.20
Reach2d 29.837  350-year 42.13 193.50 197.05 197.12 0.004308 1.15 36.59 23.40 0.29
Reach2d 29.837  100-year 32.14 193.50 196.06 196.23 0.015723 1.82 17.70 15.14 0.54
Reach2d 29.837  50-year 29.08 193.50 195.74 195.99 0.026793 2.21 13.18 12.81 0.69
Reach2d 29.837  25-year 26.07 193.50 195.50 195.83 0.039478 2.51 10.37 11.32 0.84
Reach2d 29.837  10-year 22.07 193.50 195.27 195.26 195.67 0.057230 2.80 7.89 9.93 1.00
Reach2d 29.837  5-year 18.95 193.50 195.18 195.18 195.55 0.057540 2.71 7.01 9.42 1.00
Reach2d 29.837  2-year 14.40 193.50 195.02 195.02 195.36 0.059250 2.57 5.61 8.54 1.01

Reach2d 29.836  Regional 44.42 193.45 197.24 195.35 197.48 0.001160 2.17 20.49 56.49 0.36
Reach2d 29.836  350-year 40.16 193.45 196.74 195.23 197.00 0.001519 2.26 17.79 49.71 0.40
Reach2d 29.836  100-year 30.08 193.45 195.76 194.92 196.06 0.002758 2.41 12.51 34.02 0.50
Reach2d 29.836  50-year 27.08 193.45 195.47 194.82 195.78 0.003534 2.48 10.90 26.74 0.56
Reach2d 29.836  25-year 24.11 193.45 195.31 194.72 195.60 0.003693 2.40 10.03 23.55 0.56
Reach2d 29.836  10-year 20.20 193.45 195.10 194.57 195.36 0.003841 2.27 8.92 20.28 0.56
Reach2d 29.836  5-year 17.18 193.45 194.93 194.46 195.17 0.003981 2.15 8.00 18.21 0.56
Reach2d 29.836  2-year 12.83 193.45 194.67 194.28 194.86 0.004249 1.95 6.59 14.97 0.56

Reach2d 29.835   34              Culvert

Reach2d 29.834  Regional 44.42 193.11 195.02 195.02 195.97 0.010799 4.31 10.30 27.35 1.00
Reach2d 29.834  350-year 40.16 193.11 194.89 194.89 195.78 0.011121 4.18 9.61 26.35 1.00
Reach2d 29.834  100-year 30.08 193.11 194.58 194.58 195.31 0.011808 3.79 7.94 23.71 1.00
Reach2d 29.834  50-year 27.08 193.11 194.48 194.48 195.17 0.012208 3.67 7.38 22.55 1.00
Reach2d 29.834  25-year 24.11 193.11 194.38 194.38 195.01 0.012507 3.53 6.83 21.16 1.00
Reach2d 29.834  10-year 20.20 193.11 194.23 194.23 194.80 0.013195 3.34 6.05 18.92 1.01
Reach2d 29.834  5-year 17.18 193.11 194.12 194.12 194.63 0.013498 3.15 5.45 17.27 1.00
Reach2d 29.834  2-year 12.83 193.11 193.94 193.94 194.36 0.014402 2.86 4.49 14.59 1.00

Reach2d 29.833  Regional 44.42 192.60 194.40 194.52 0.005468 1.54 28.90 28.81 0.49
Reach2d 29.833  350-year 40.16 192.60 194.33 194.44 0.005372 1.50 26.69 27.53 0.49
Reach2d 29.833  100-year 30.08 192.60 194.11 194.21 0.005157 1.42 21.20 24.15 0.48
Reach2d 29.833  50-year 27.08 192.60 194.04 194.14 0.005088 1.39 19.50 23.08 0.48
Reach2d 29.833  25-year 24.11 192.60 193.96 194.05 0.005083 1.36 17.68 21.88 0.48
Reach2d 29.833  10-year 20.20 192.60 193.85 193.93 0.005046 1.32 15.29 20.27 0.49
Reach2d 29.833  5-year 17.18 192.60 193.75 193.83 0.004978 1.28 13.44 18.96 0.48
Reach2d 29.833  2-year 12.83 192.60 193.60 193.67 0.004839 1.20 10.70 16.89 0.48

Reach2d 29.832  Regional 44.42 192.30 194.12 194.19 0.003518 1.15 38.66 44.63 0.39
Reach2d 29.832  350-year 40.16 192.30 194.03 194.10 0.003710 1.16 34.71 43.86 0.42
Reach2d 29.832  100-year 30.08 192.30 193.82 193.89 0.003583 1.13 26.61 35.44 0.42
Reach2d 29.832  50-year 27.08 192.30 193.75 193.82 0.003593 1.12 24.10 33.34 0.42
Reach2d 29.832  25-year 24.11 192.30 193.66 193.72 0.003791 1.14 21.08 30.45 0.44
Reach2d 29.832  10-year 20.20 192.30 193.53 193.60 0.003973 1.15 17.50 26.65 0.45
Reach2d 29.832  5-year 17.18 192.30 193.43 193.50 0.004070 1.15 14.96 24.19 0.47



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2d 29.832  2-year 12.83 192.30 193.27 193.33 0.004248 1.13 11.35 20.73 0.49

Reach2d 29.831  Regional 44.42 192.00 193.94 193.97 0.001917 0.79 56.44 57.64 0.25
Reach2d 29.831  350-year 40.16 192.00 193.84 193.87 0.002065 0.79 50.61 56.06 0.27
Reach2d 29.831  100-year 30.08 192.00 193.63 193.66 0.002194 0.77 39.05 52.72 0.29
Reach2d 29.831  50-year 27.08 192.00 193.55 193.58 0.002343 0.78 34.77 51.40 0.30
Reach2d 29.831  25-year 24.11 192.00 193.45 193.48 0.002304 0.80 30.28 40.81 0.30
Reach2d 29.831  10-year 20.20 192.00 193.30 193.34 0.002597 0.82 24.61 36.24 0.32
Reach2d 29.831  5-year 17.18 192.00 193.18 193.22 0.002855 0.84 20.54 32.99 0.34
Reach2d 29.831  2-year 12.83 192.00 192.95 192.99 0.004204 0.95 13.51 26.90 0.43

Reach2d 29.83   Regional 44.42 191.50 193.84 193.86 0.001183 0.69 64.48 54.34 0.20
Reach2d 29.83   350-year 40.16 191.50 193.73 193.75 0.001233 0.68 58.66 53.16 0.21
Reach2d 29.83   100-year 30.08 191.50 193.52 193.54 0.001159 0.63 47.75 50.63 0.21
Reach2d 29.83   50-year 27.08 191.50 193.43 193.45 0.001170 0.62 43.49 48.80 0.21
Reach2d 29.83   25-year 24.11 191.50 193.34 193.36 0.001194 0.62 38.92 46.15 0.22
Reach2d 29.83   10-year 20.20 191.50 193.18 193.20 0.001296 0.63 31.97 41.11 0.23
Reach2d 29.83   5-year 17.18 191.50 193.05 193.07 0.001353 0.63 27.06 37.15 0.24
Reach2d 29.83   2-year 12.83 191.50 192.75 192.78 0.001990 0.74 17.36 28.06 0.30

Reach2d 29.829  Regional 44.42 191.36 193.63 193.03 193.80 0.002130 2.16 40.13 48.03 0.46
Reach2d 29.829  350-year 40.16 191.36 193.52 193.00 193.69 0.002200 2.12 36.44 46.71 0.46
Reach2d 29.829  100-year 30.08 191.36 193.37 192.72 193.49 0.001742 1.80 31.27 43.23 0.41
Reach2d 29.829  50-year 27.08 191.36 193.29 192.62 193.40 0.001664 1.71 28.97 41.07 0.39
Reach2d 29.829  25-year 24.11 191.36 193.21 192.53 193.31 0.001606 1.63 26.41 38.54 0.38
Reach2d 29.829  10-year 20.20 191.36 193.06 192.40 193.15 0.001622 1.55 22.23 34.21 0.38
Reach2d 29.829  5-year 17.18 191.36 192.79 192.29 192.99 0.003261 1.97 8.74 26.79 0.52
Reach2d 29.829  2-year 12.83 191.36 192.54 192.13 192.70 0.003480 1.78 7.20 19.98 0.52

Reach2d 29.828   35              Culvert

Reach2d 29.827  Regional 44.42 190.84 192.60 192.60 193.47 0.023009 4.15 10.71 23.32 1.00
Reach2d 29.827  350-year 40.16 190.84 192.50 192.48 193.30 0.022860 3.97 10.10 21.59 0.99
Reach2d 29.827  100-year 30.08 190.84 192.35 192.20 192.89 0.017647 3.28 9.18 19.86 0.85
Reach2d 29.827  50-year 27.08 190.84 192.29 192.10 192.77 0.016259 3.06 8.84 19.39 0.81
Reach2d 29.827  25-year 24.11 190.84 192.23 192.01 192.64 0.014925 2.85 8.45 18.76 0.77
Reach2d 29.827  10-year 20.20 190.84 192.13 191.88 192.47 0.013243 2.56 7.88 17.74 0.72
Reach2d 29.827  5-year 17.18 190.84 192.05 191.77 192.32 0.011986 2.33 7.37 16.82 0.68
Reach2d 29.827  2-year 12.83 190.84 191.90 191.61 192.10 0.010200 1.98 6.49 12.42 0.61

Reach2d 29.826  Regional 44.42 190.50 192.51 192.62 0.004480 1.43 31.02 27.19 0.43
Reach2d 29.826  350-year 40.16 190.50 192.41 192.51 0.004637 1.43 28.16 25.92 0.44
Reach2d 29.826  100-year 30.08 190.50 192.17 192.26 0.004653 1.35 22.23 23.38 0.44
Reach2d 29.826  50-year 27.08 190.50 192.09 192.18 0.004560 1.32 20.58 22.62 0.44
Reach2d 29.826  25-year 24.11 190.50 192.02 192.10 0.004450 1.27 18.92 21.94 0.44
Reach2d 29.826  10-year 20.20 190.50 191.91 191.99 0.004272 1.21 16.67 20.99 0.43
Reach2d 29.826  5-year 17.18 190.50 191.83 191.89 0.004103 1.16 14.84 20.18 0.43
Reach2d 29.826  2-year 12.83 190.50 191.68 191.74 0.003849 1.07 11.97 18.98 0.43

Reach2d 29.825  Regional 44.42 190.10 192.17 192.24 0.004153 1.22 36.47 30.50 0.36
Reach2d 29.825  350-year 40.16 190.10 192.02 192.10 0.004787 1.25 32.13 29.40 0.38
Reach2d 29.825  100-year 30.08 190.10 191.71 191.80 0.006419 1.29 23.32 27.13 0.44
Reach2d 29.825  50-year 27.08 190.10 191.63 191.71 0.006807 1.28 21.11 26.58 0.46
Reach2d 29.825  25-year 24.11 190.10 191.55 191.63 0.007033 1.26 19.10 25.91 0.47
Reach2d 29.825  10-year 20.20 190.10 191.46 191.53 0.006958 1.21 16.75 25.02 0.47
Reach2d 29.825  5-year 17.18 190.10 191.39 191.45 0.006797 1.15 14.90 24.16 0.47
Reach2d 29.825  2-year 12.83 190.10 191.26 191.32 0.006571 1.07 12.00 22.63 0.47

Reach2d 29.824  Regional 44.42 189.80 191.99 192.05 0.002394 1.03 43.01 31.70 0.28
Reach2d 29.824  350-year 40.16 189.80 191.82 191.88 0.002781 1.07 37.64 30.15 0.30
Reach2d 29.824  100-year 30.08 189.80 191.40 191.47 0.004412 1.18 25.57 27.14 0.39
Reach2d 29.824  50-year 27.08 189.80 191.27 191.35 0.005207 1.22 22.20 26.25 0.42
Reach2d 29.824  25-year 24.11 189.80 191.15 191.23 0.006202 1.27 19.02 25.34 0.47
Reach2d 29.824  10-year 20.20 189.80 190.99 191.08 0.007871 1.34 15.10 23.86 0.54
Reach2d 29.824  5-year 17.18 189.80 190.88 190.97 0.009054 1.37 12.50 22.27 0.59
Reach2d 29.824  2-year 12.83 189.80 190.74 190.83 0.009853 1.35 9.49 20.39 0.63

Reach2d 29.823  Regional 44.42 189.30 191.93 191.95 0.001028 0.76 58.47 35.79 0.19
Reach2d 29.823  350-year 40.16 189.30 191.74 191.77 0.001153 0.77 51.98 34.53 0.20
Reach2d 29.823  100-year 30.08 189.30 191.28 191.31 0.001642 0.82 36.73 31.34 0.24
Reach2d 29.823  50-year 27.08 189.30 191.13 191.17 0.001883 0.84 32.21 30.19 0.26
Reach2d 29.823  25-year 24.11 189.30 190.98 191.02 0.002197 0.87 27.75 28.84 0.28
Reach2d 29.823  10-year 20.20 189.30 190.77 190.81 0.002848 0.93 21.82 26.56 0.33
Reach2d 29.823  5-year 17.18 189.30 190.59 190.64 0.003630 0.99 17.44 24.60 0.37
Reach2d 29.823  2-year 12.83 189.30 190.34 190.40 0.005569 1.11 11.57 20.95 0.48

Reach2d 29.822  Regional 44.42 189.03 191.55 190.60 191.84 0.002590 2.38 18.63 33.21 0.48
Reach2d 29.822  350-year 40.16 189.03 191.39 190.50 191.66 0.002649 2.31 17.42 30.24 0.48
Reach2d 29.822  100-year 30.08 189.03 190.98 190.25 191.20 0.002826 2.09 14.36 24.58 0.48
Reach2d 29.822  50-year 27.08 189.03 190.85 190.17 191.06 0.002894 2.02 13.39 22.96 0.48
Reach2d 29.822  25-year 24.11 189.03 190.72 190.09 190.91 0.002969 1.95 12.39 21.25 0.48
Reach2d 29.822  10-year 20.20 189.03 190.53 189.97 190.70 0.003153 1.85 10.94 19.14 0.49
Reach2d 29.822  5-year 17.18 189.03 190.37 189.88 190.53 0.003297 1.75 9.80 16.29 0.49



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2d 29.822  2-year 12.83 189.03 190.15 189.73 190.28 0.003421 1.58 8.13 12.67 0.48

Reach2d 29.821   36              Culvert

Reach2d 29.82   Regional 44.42 189.03 190.56 190.56 191.33 0.010669 3.89 11.43 22.74 1.00
Reach2d 29.82   350-year 40.16 189.03 190.47 190.47 191.18 0.010769 3.74 10.73 21.91 1.00
Reach2d 29.82   100-year 30.08 189.03 190.22 190.21 190.81 0.011303 3.38 8.89 19.72 0.99
Reach2d 29.82   50-year 27.08 189.03 190.19 190.14 190.69 0.010065 3.13 8.65 19.43 0.93
Reach2d 29.82   25-year 24.11 189.03 190.15 190.05 190.58 0.008956 2.89 8.35 19.08 0.87
Reach2d 29.82   10-year 20.20 189.03 190.09 189.94 190.42 0.007631 2.56 7.88 18.51 0.80
Reach2d 29.82   5-year 17.18 189.03 190.03 189.85 190.30 0.006695 2.31 7.44 17.98 0.74
Reach2d 29.82   2-year 12.83 189.03 189.92 189.71 190.11 0.005452 1.93 6.64 17.03 0.66

Reach2d 29.819  Regional 44.42 188.40 190.34 190.41 0.005873 1.19 37.31 43.72 0.41
Reach2d 29.819  350-year 40.16 188.40 190.28 190.35 0.005813 1.16 34.68 42.85 0.41
Reach2d 29.819  100-year 30.08 188.40 190.12 190.18 0.005653 1.07 27.98 40.41 0.41
Reach2d 29.819  50-year 27.08 188.40 190.06 190.12 0.005607 1.05 25.83 39.59 0.41
Reach2d 29.819  25-year 24.11 188.40 190.01 190.06 0.005550 1.02 23.63 38.78 0.42
Reach2d 29.819  10-year 20.20 188.40 189.93 189.98 0.005459 0.98 20.55 37.46 0.42
Reach2d 29.819  5-year 17.18 188.40 189.86 189.91 0.005292 0.95 18.12 36.05 0.43
Reach2d 29.819  2-year 12.83 188.40 189.75 189.79 0.005051 0.90 14.22 33.26 0.44

Reach2d 29.818  Regional 44.42 187.60 189.68 189.75 0.010439 1.20 36.88 42.52 0.41
Reach2d 29.818  350-year 40.16 187.60 189.62 189.69 0.010453 1.16 34.52 42.03 0.41
Reach2d 29.818  100-year 30.08 187.60 189.47 189.52 0.010675 1.07 28.19 39.84 0.40
Reach2d 29.818  50-year 27.08 187.60 189.41 189.47 0.010845 1.04 26.05 38.80 0.41
Reach2d 29.818  25-year 24.11 187.60 189.35 189.41 0.011089 1.01 23.82 37.64 0.41
Reach2d 29.818  10-year 20.20 187.60 189.27 189.32 0.011638 0.98 20.65 35.73 0.41
Reach2d 29.818  5-year 17.18 187.60 189.19 189.24 0.012434 0.95 17.99 34.06 0.42
Reach2d 29.818  2-year 12.83 187.60 189.08 189.12 0.013596 0.90 14.21 31.49 0.43

Reach2d 29.817  Regional 44.42 186.90 189.01 189.08 0.008632 1.18 37.80 39.56 0.38
Reach2d 29.817  350-year 40.16 186.90 188.93 188.99 0.009173 1.16 34.65 38.84 0.39
Reach2d 29.817  100-year 30.08 186.90 188.77 188.83 0.009016 1.04 28.79 37.36 0.38
Reach2d 29.817  50-year 27.08 186.90 188.73 188.78 0.008592 0.99 27.30 36.97 0.37
Reach2d 29.817  25-year 24.11 186.90 188.69 188.74 0.008035 0.93 25.86 36.58 0.35
Reach2d 29.817  10-year 20.20 186.90 188.64 188.68 0.007048 0.84 24.05 36.10 0.33
Reach2d 29.817  5-year 17.18 186.90 188.61 188.20 188.63 0.006065 0.76 22.72 35.73 0.30
Reach2d 29.817  2-year 12.83 186.90 188.52 188.14 188.54 0.005309 0.65 19.62 34.79 0.28

Reach2d 29.816  Regional 44.42 186.20 188.55 188.59 0.004055 0.95 46.54 38.43 0.28
Reach2d 29.816  350-year 40.16 186.20 188.39 188.44 0.004919 0.99 40.75 37.21 0.30
Reach2d 29.816  100-year 30.08 186.20 188.02 188.08 0.008965 1.10 27.42 33.86 0.39
Reach2d 29.816  50-year 27.08 186.20 187.91 187.97 0.011026 1.14 23.71 32.34 0.43
Reach2d 29.816  25-year 24.11 186.20 187.79 187.87 0.014053 1.20 20.08 30.68 0.47
Reach2d 29.816  10-year 20.20 186.20 187.63 187.72 0.021780 1.33 15.24 28.22 0.58
Reach2d 29.816  5-year 17.18 186.20 187.47 187.60 0.037640 1.55 11.08 24.88 0.74
Reach2d 29.816  2-year 12.83 186.20 187.27 187.26 187.46 0.064176 1.89 6.78 17.92 0.98

Reach2d 29.815  Regional 44.42 186.08 188.14 187.43 188.43 0.003433 2.40 18.53 26.34 0.53
Reach2d 29.815  350-year 40.16 186.08 188.01 187.35 188.28 0.003512 2.32 17.32 24.86 0.53
Reach2d 29.815  100-year 30.08 186.08 187.69 187.13 187.91 0.003612 2.08 14.44 18.89 0.52
Reach2d 29.815  50-year 27.08 186.08 187.60 187.06 187.80 0.003518 1.98 13.67 17.64 0.51
Reach2d 29.815  25-year 24.11 186.08 187.51 186.98 187.69 0.003384 1.87 12.89 16.71 0.50
Reach2d 29.815  10-year 20.20 186.08 187.40 186.88 187.55 0.003147 1.70 11.85 14.51 0.47
Reach2d 29.815  5-year 17.18 186.08 187.30 186.80 187.43 0.002913 1.56 11.01 13.12 0.45
Reach2d 29.815  2-year 12.83 186.08 187.15 186.67 187.24 0.002510 1.33 9.66 11.41 0.41

Reach2d 29.814   37              Culvert

Reach2d 29.813  Regional 44.42 186.08 187.55 187.44 188.13 0.009871 3.37 13.16 18.21 0.89
Reach2d 29.813  350-year 40.16 186.08 187.51 187.35 188.01 0.008772 3.13 12.84 17.84 0.84
Reach2d 29.813  100-year 30.08 186.08 187.41 187.13 187.73 0.006278 2.52 11.93 16.83 0.70
Reach2d 29.813  50-year 27.08 186.08 187.37 187.06 187.65 0.005651 2.34 11.56 16.44 0.66
Reach2d 29.813  25-year 24.11 186.08 187.32 186.99 187.56 0.005050 2.16 11.15 16.00 0.62
Reach2d 29.813  10-year 20.20 186.08 187.25 186.88 187.44 0.004297 1.92 10.53 15.33 0.57
Reach2d 29.813  5-year 17.18 186.08 187.19 186.80 187.34 0.003733 1.72 9.97 14.72 0.52
Reach2d 29.813  2-year 12.83 186.08 187.08 186.68 187.18 0.002966 1.43 8.96 13.67 0.46

Reach2d 29.812  Regional 44.42 185.50 187.33 187.07 187.41 0.007139 1.23 36.24 57.49 0.49
Reach2d 29.812  350-year 40.16 185.50 187.29 187.04 187.36 0.006999 1.19 33.63 56.57 0.49
Reach2d 29.812  100-year 30.08 185.50 187.25 186.97 187.30 0.004571 0.95 31.56 55.80 0.40
Reach2d 29.812  50-year 27.08 185.50 187.20 186.94 187.25 0.004555 0.94 28.91 54.80 0.41
Reach2d 29.812  25-year 24.11 185.50 187.16 186.91 187.20 0.004498 0.92 26.28 53.79 0.42
Reach2d 29.812  10-year 20.20 185.50 187.08 186.87 187.12 0.004521 0.90 22.34 52.16 0.44
Reach2d 29.812  5-year 17.18 185.50 187.02 186.83 187.06 0.004576 0.90 19.01 50.60 0.47
Reach2d 29.812  2-year 12.83 185.50 186.90 186.76 186.95 0.004738 0.95 13.57 44.77 0.55

Reach2d 29.811  Regional 44.42 185.20 187.30 186.91 187.31 0.000904 0.42 106.45 108.05 0.13
Reach2d 29.811  350-year 40.16 185.20 187.26 186.88 187.26 0.000850 0.39 101.72 107.84 0.13
Reach2d 29.811  100-year 30.08 185.20 186.98 186.78 187.05 0.007824 1.16 25.98 58.29 0.55
Reach2d 29.811  50-year 27.08 185.20 186.93 186.75 187.00 0.007970 1.18 22.94 54.01 0.58
Reach2d 29.811  25-year 24.11 185.20 186.89 186.71 186.96 0.007689 1.17 20.59 50.74 0.59



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2d 29.811  10-year 20.20 185.20 186.81 186.65 186.88 0.007643 1.20 16.84 44.08 0.62
Reach2d 29.811  5-year 17.18 185.20 186.73 186.59 186.81 0.007821 1.25 13.70 37.69 0.66
Reach2d 29.811  2-year 12.83 185.20 186.59 186.44 186.69 0.008172 1.37 9.33 26.28 0.74

Reach2d 29.81   Regional 44.42 184.90 187.27 186.52 187.27 0.000698 0.41 108.26 97.97 0.12
Reach2d 29.81   350-year 40.16 184.90 187.16 186.49 187.20 0.002542 0.89 45.12 43.80 0.28
Reach2d 29.81   100-year 30.08 184.90 186.66 186.37 186.74 0.006487 1.22 24.68 38.32 0.48
Reach2d 29.81   50-year 27.08 184.90 186.51 186.34 186.61 0.009542 1.42 19.03 36.75 0.63
Reach2d 29.81   25-year 24.11 184.90 186.40 186.29 186.53 0.012091 1.60 15.08 32.85 0.75
Reach2d 29.81   10-year 20.20 184.90 186.30 186.23 186.44 0.012758 1.66 12.18 28.49 0.81
Reach2d 29.81   5-year 17.18 184.90 186.24 186.17 186.38 0.012155 1.63 10.52 25.78 0.82
Reach2d 29.81   2-year 12.83 184.90 186.14 186.07 186.27 0.011246 1.60 8.03 21.11 0.83

Reach2d 29.809  Regional 44.42 184.80 187.26 186.25 187.26 0.000373 0.33 136.45 105.36 0.09
Reach2d 29.809  350-year 40.16 184.80 187.17 186.21 187.18 0.000377 0.32 127.28 104.77 0.09
Reach2d 29.809  100-year 30.08 184.80 186.61 186.11 186.65 0.003396 0.92 32.70 38.84 0.32
Reach2d 29.809  50-year 27.08 184.80 186.44 186.08 186.49 0.005044 1.04 26.06 37.03 0.40
Reach2d 29.809  25-year 24.11 184.80 186.30 186.04 186.37 0.006968 1.14 21.06 35.57 0.47
Reach2d 29.809  10-year 20.20 184.80 186.20 186.00 186.27 0.007790 1.15 17.52 34.48 0.52
Reach2d 29.809  5-year 17.18 184.80 186.15 185.95 186.21 0.007229 1.09 15.83 33.95 0.51
Reach2d 29.809  2-year 12.83 184.80 186.05 185.88 186.11 0.006755 1.01 12.69 32.41 0.52

Reach2d 29.808  Regional 44.42 184.40 187.22 185.76 187.23 0.000498 0.54 87.65 63.28 0.13
Reach2d 29.808  350-year 40.16 184.40 187.13 185.72 187.15 0.000480 0.52 82.21 62.88 0.13
Reach2d 29.808  100-year 30.08 184.40 186.50 185.61 186.52 0.001086 0.64 46.72 42.03 0.19
Reach2d 29.808  50-year 27.08 184.40 186.26 185.58 186.29 0.001601 0.73 37.22 39.58 0.24
Reach2d 29.808  25-year 24.11 184.40 186.02 185.54 186.06 0.002632 0.86 28.02 36.77 0.31
Reach2d 29.808  10-year 20.20 184.40 185.77 185.49 185.83 0.004701 1.06 19.13 33.06 0.44
Reach2d 29.808  5-year 17.18 184.40 185.61 185.44 185.68 0.007067 1.23 13.95 30.42 0.58
Reach2d 29.808  2-year 12.83 184.40 185.46 185.35 185.55 0.008582 1.33 9.62 26.23 0.70

Reach2d 29.807  Regional 44.42 183.80 187.20 185.18 187.21 0.000189 0.36 130.07 70.50 0.08
Reach2d 29.807  350-year 40.16 183.80 187.12 185.15 187.12 0.000176 0.34 124.07 70.10 0.08
Reach2d 29.807  100-year 30.08 183.80 186.46 185.06 186.47 0.000330 0.39 76.25 49.52 0.10
Reach2d 29.807  50-year 27.08 183.80 186.22 185.03 186.23 0.000433 0.42 64.36 47.47 0.12
Reach2d 29.807  25-year 24.11 183.80 185.95 185.00 185.96 0.000617 0.46 52.14 45.18 0.14
Reach2d 29.807  10-year 20.20 183.80 185.66 184.95 185.67 0.000959 0.52 39.09 42.67 0.17
Reach2d 29.807  5-year 17.18 183.80 185.43 184.91 185.45 0.001457 0.58 29.69 40.76 0.22
Reach2d 29.807  2-year 12.83 183.80 185.13 184.83 185.15 0.003010 0.72 17.70 37.99 0.34

Reach2d 29.806  Regional 44.42 183.30 187.19 184.88 187.19 0.000184 0.41 119.63 64.77 0.09
Reach2d 29.806  350-year 40.16 183.30 187.10 184.83 187.11 0.000170 0.39 114.20 64.18 0.08
Reach2d 29.806  100-year 30.08 183.30 186.43 184.70 186.44 0.000332 0.48 62.57 36.63 0.12
Reach2d 29.806  50-year 27.08 183.30 186.18 184.66 186.19 0.000401 0.51 53.68 34.00 0.13
Reach2d 29.806  25-year 24.11 183.30 185.91 184.62 185.92 0.000513 0.54 44.69 31.50 0.14
Reach2d 29.806  10-year 20.20 183.30 185.59 184.56 185.61 0.000667 0.57 35.17 28.96 0.17
Reach2d 29.806  5-year 17.18 183.30 185.34 184.50 185.36 0.000842 0.61 28.28 26.97 0.19
Reach2d 29.806  2-year 12.83 183.30 184.98 184.40 185.01 0.001271 0.67 19.05 24.11 0.24

Reach2d 29.805  Regional 44.42 183.00 187.18 187.19 0.000108 0.31 149.98 69.13 0.06
Reach2d 29.805  350-year 40.16 183.00 187.10 187.10 0.000098 0.29 144.23 68.41 0.06
Reach2d 29.805  100-year 30.08 183.00 186.43 186.43 0.000137 0.30 100.08 57.41 0.07
Reach2d 29.805  50-year 27.08 183.00 186.18 186.18 0.000158 0.31 86.66 50.30 0.07
Reach2d 29.805  25-year 24.11 183.00 185.90 185.90 0.000191 0.33 73.73 43.84 0.08
Reach2d 29.805  10-year 20.20 183.00 185.58 185.59 0.000232 0.34 60.22 41.40 0.09
Reach2d 29.805  5-year 17.18 183.00 185.33 185.34 0.000276 0.34 50.15 39.51 0.10
Reach2d 29.805  2-year 12.83 183.00 184.97 184.97 0.000373 0.35 36.16 36.88 0.11

Reach2d 29.804  Regional 44.42 182.70 187.18 187.18 0.000053 0.23 202.38 85.42 0.04
Reach2d 29.804  350-year 40.16 182.70 187.09 187.10 0.000048 0.21 195.29 84.79 0.04
Reach2d 29.804  100-year 30.08 182.70 186.42 186.43 0.000057 0.21 146.98 67.72 0.04
Reach2d 29.804  50-year 27.08 182.70 186.17 186.17 0.000063 0.21 130.06 65.75 0.05
Reach2d 29.804  25-year 24.11 182.70 185.89 185.90 0.000071 0.21 113.09 54.50 0.05
Reach2d 29.804  10-year 20.20 182.70 185.58 185.58 0.000078 0.21 96.21 51.94 0.05
Reach2d 29.804  5-year 17.18 182.70 185.33 185.33 0.000085 0.21 83.45 50.26 0.05
Reach2d 29.804  2-year 12.83 182.70 184.96 184.96 0.000095 0.20 65.45 47.68 0.05

Reach2d 29.803  Regional 44.42 182.50 187.17 184.58 187.17 0.000344 0.51 134.71 167.68 0.08
Reach2d 29.803  350-year 40.16 182.50 187.08 184.44 187.09 0.000353 0.51 120.68 167.68 0.08
Reach2d 29.803  100-year 30.08 182.50 186.23 184.11 186.37 0.005184 1.71 17.58 29.07 0.28
Reach2d 29.803  50-year 27.08 182.50 185.99 184.00 186.12 0.005246 1.65 16.45 27.38 0.28
Reach2d 29.803  25-year 24.11 182.50 185.72 183.89 185.85 0.005414 1.59 15.20 25.64 0.28
Reach2d 29.803  10-year 20.20 182.50 185.43 183.73 185.54 0.005228 1.46 13.81 23.12 0.27
Reach2d 29.803  5-year 17.18 182.50 185.20 183.61 185.29 0.004966 1.35 12.73 21.03 0.26
Reach2d 29.803  2-year 12.83 182.50 184.86 183.41 184.93 0.004316 1.15 11.14 18.95 0.24

Reach2d 29.802   38              Culvert

Reach2d 29.801  Regional 44.42 182.40 185.84 184.48 186.22 0.014193 2.74 16.22 49.31 0.47
Reach2d 29.801  350-year 40.16 182.40 185.77 184.35 186.10 0.012327 2.52 15.92 45.45 0.44
Reach2d 29.801  100-year 30.08 182.40 185.54 184.01 185.75 0.008739 2.03 14.84 34.59 0.36
Reach2d 29.801  50-year 27.08 182.40 185.45 183.90 185.63 0.007827 1.88 14.41 32.15 0.34
Reach2d 29.801  25-year 24.11 182.40 185.32 183.78 185.47 0.007218 1.75 13.77 29.12 0.33



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2d 29.801  10-year 20.20 182.40 185.14 183.63 185.26 0.006236 1.56 12.94 25.76 0.30
Reach2d 29.801  5-year 17.18 182.40 184.98 183.51 185.08 0.005497 1.41 12.19 23.23 0.28
Reach2d 29.801  2-year 12.83 182.40 184.73 183.31 184.80 0.004327 1.17 10.99 20.96 0.24

Reach3a 19.997  Regional 17.52 193.00 194.46 194.46 194.77 0.009959 2.56 9.20 19.80 0.87
Reach3a 19.997  350-year 10.47 193.00 194.20 194.20 194.47 0.013392 2.33 4.89 12.00 0.95
Reach3a 19.997  100-year 7.61 193.00 194.06 194.06 194.31 0.016437 2.20 3.52 8.54 1.01
Reach3a 19.997  50-year 6.78 193.00 194.02 194.02 194.25 0.017178 2.13 3.21 7.82 1.01
Reach3a 19.997  25-year 5.96 193.00 193.99 193.99 194.20 0.017577 2.04 2.92 7.24 1.01
Reach3a 19.997  10-year 4.90 193.00 193.93 193.93 194.12 0.018272 1.95 2.51 6.67 1.02
Reach3a 19.997  5-year 4.08 193.00 193.88 193.88 194.05 0.018236 1.87 2.19 6.19 1.00
Reach3a 19.997  2-year 2.92 193.00 193.78 193.78 193.94 0.019152 1.76 1.66 5.33 1.00

Reach3a 19.996  Regional 17.52 192.00 193.03 192.98 193.16 0.009710 1.74 13.69 42.20 0.79
Reach3a 19.996  350-year 10.47 192.00 192.91 192.86 193.01 0.009265 1.43 9.19 35.68 0.74
Reach3a 19.996  100-year 7.61 192.00 192.85 192.80 192.93 0.008999 1.26 7.21 31.84 0.71
Reach3a 19.996  50-year 6.78 192.00 192.83 192.78 192.90 0.008924 1.20 6.61 30.65 0.70
Reach3a 19.996  25-year 5.96 192.00 192.81 192.76 192.88 0.008640 1.13 6.06 29.49 0.68
Reach3a 19.996  10-year 4.90 192.00 192.79 192.73 192.84 0.008380 1.04 5.27 27.77 0.66
Reach3a 19.996  5-year 4.08 192.00 192.76 192.71 192.81 0.008120 0.96 4.65 26.31 0.64
Reach3a 19.996  2-year 2.92 192.00 192.72 192.67 192.76 0.008029 0.84 3.65 23.75 0.62

Reach3a 19.995  Regional 17.52 191.50 192.51 192.51 192.69 0.008808 2.20 16.76 52.06 0.81
Reach3a 19.995  350-year 10.47 191.50 192.35 192.35 192.51 0.009755 1.97 9.37 37.73 0.82
Reach3a 19.995  100-year 7.61 191.50 192.25 192.25 192.41 0.010954 1.86 6.20 28.90 0.84
Reach3a 19.995  50-year 6.78 191.50 192.22 192.22 192.38 0.011451 1.82 5.32 26.00 0.85
Reach3a 19.995  25-year 5.96 191.50 192.18 192.18 192.34 0.012381 1.78 4.41 22.53 0.87
Reach3a 19.995  10-year 4.90 191.50 192.13 192.13 192.28 0.013980 1.73 3.33 17.62 0.91
Reach3a 19.995  5-year 4.08 191.50 192.08 192.08 192.23 0.016177 1.70 2.58 13.19 0.95
Reach3a 19.995  2-year 2.92 191.50 192.00 192.00 192.13 0.019659 1.60 1.82 7.14 1.01

Reach3a 19.994  Regional 17.52 191.00 192.27 192.38 0.003736 1.67 17.78 32.64 0.55
Reach3a 19.994  350-year 10.47 191.00 192.08 192.16 0.003469 1.37 11.80 28.42 0.51
Reach3a 19.994  100-year 7.61 191.00 192.01 192.07 0.002659 1.13 9.99 26.98 0.44
Reach3a 19.994  50-year 6.78 191.00 191.97 192.02 0.002741 1.10 8.85 25.44 0.44
Reach3a 19.994  25-year 5.96 191.00 191.92 191.97 0.002851 1.07 7.70 23.47 0.44
Reach3a 19.994  10-year 4.90 191.00 191.85 191.90 0.003051 1.02 6.22 20.66 0.45
Reach3a 19.994  5-year 4.08 191.00 191.80 191.84 0.003230 0.97 5.13 18.29 0.45
Reach3a 19.994  2-year 2.92 191.00 191.71 191.75 0.003562 0.88 3.66 14.54 0.46

Reach3a 19.993  Regional 17.52 190.40 191.80 191.80 192.01 0.008358 2.34 14.27 36.79 0.79
Reach3a 19.993  350-year 10.47 190.40 191.64 191.64 191.82 0.007821 1.99 8.69 33.52 0.74
Reach3a 19.993  100-year 7.61 190.40 191.44 191.44 191.70 0.015440 2.26 3.48 10.09 0.99
Reach3a 19.993  50-year 6.78 190.40 191.39 191.39 191.64 0.016251 2.22 3.07 6.99 1.00
Reach3a 19.993  25-year 5.96 190.40 191.34 191.34 191.58 0.016809 2.18 2.73 5.75 1.01
Reach3a 19.993  10-year 4.90 190.40 191.27 191.27 191.49 0.017245 2.10 2.33 5.30 1.01
Reach3a 19.993  5-year 4.08 190.40 191.20 191.20 191.41 0.017693 2.02 2.02 4.92 1.01
Reach3a 19.993  2-year 2.92 190.40 191.10 191.10 191.28 0.018532 1.89 1.54 4.31 1.01

Reach3a 19.992  Regional 17.52 189.70 190.81 190.94 0.004596 1.79 15.78 29.31 0.61
Reach3a 19.992  350-year 10.47 189.70 190.62 190.71 0.004245 1.47 10.56 25.18 0.56
Reach3a 19.992  100-year 7.61 189.70 190.52 190.59 0.004062 1.30 8.17 22.86 0.53
Reach3a 19.992  50-year 6.78 189.70 190.48 190.55 0.004020 1.24 7.41 21.99 0.53
Reach3a 19.992  25-year 5.96 189.70 190.45 190.51 0.003916 1.18 6.69 21.01 0.51
Reach3a 19.992  10-year 4.90 189.70 190.40 190.46 0.003823 1.09 5.68 19.32 0.50
Reach3a 19.992  5-year 4.08 189.70 190.35 190.40 0.003828 1.02 4.82 17.60 0.49
Reach3a 19.992  2-year 2.92 189.70 190.28 190.32 0.003924 0.91 3.58 14.51 0.48

Reach3a 19.991  Regional 17.52 189.00 190.12 190.12 190.37 0.009685 2.42 11.39 28.23 0.86
Reach3a 19.991  350-year 10.47 189.00 189.91 189.91 190.13 0.011688 2.17 6.23 19.82 0.90
Reach3a 19.991  100-year 7.61 189.00 189.79 189.79 190.00 0.013721 2.03 4.24 14.67 0.94
Reach3a 19.991  50-year 6.78 189.00 189.75 189.75 189.95 0.014453 1.98 3.73 13.08 0.95
Reach3a 19.991  25-year 5.96 189.00 189.71 189.71 189.90 0.015892 1.94 3.21 11.20 0.98
Reach3a 19.991  10-year 4.90 189.00 189.66 189.66 189.83 0.017768 1.86 2.65 8.81 1.01
Reach3a 19.991  5-year 4.08 189.00 189.61 189.61 189.77 0.018441 1.76 2.31 7.46 1.01
Reach3a 19.991  2-year 2.92 189.00 189.54 189.54 189.67 0.018727 1.63 1.79 6.56 1.00

Reach3a 19.99   Regional 17.52 188.20 189.20 189.31 0.006058 1.58 16.99 56.45 0.65
Reach3a 19.99   350-year 10.47 188.20 189.13 189.19 0.003713 1.14 13.02 54.29 0.50
Reach3a 19.99   100-year 7.61 188.20 189.05 189.10 0.003769 1.03 8.88 51.87 0.49
Reach3a 19.99   50-year 6.78 188.20 189.02 189.07 0.003799 0.99 7.49 50.64 0.49
Reach3a 19.99   25-year 5.96 188.20 188.99 189.03 0.003818 0.95 6.28 15.85 0.48
Reach3a 19.99   10-year 4.90 188.20 188.94 188.98 0.003687 0.89 5.49 14.82 0.47
Reach3a 19.99   5-year 4.08 188.20 188.89 188.92 0.003689 0.85 4.79 13.84 0.46
Reach3a 19.99   2-year 2.92 188.20 188.81 188.84 0.003691 0.78 3.72 12.20 0.45

Reach3a 19.98   Regional 17.52 187.50 188.67 188.64 188.80 0.005543 1.87 21.08 81.02 0.65
Reach3a 19.98   350-year 10.47 187.50 188.40 188.40 188.62 0.011901 2.12 6.15 19.79 0.90
Reach3a 19.98   100-year 7.61 187.50 188.28 188.28 188.49 0.014327 2.00 4.17 14.52 0.95
Reach3a 19.98   50-year 6.78 187.50 188.25 188.25 188.44 0.015430 1.96 3.66 12.75 0.97
Reach3a 19.98   25-year 5.96 187.50 188.21 188.21 188.39 0.016092 1.89 3.24 11.16 0.98
Reach3a 19.98   10-year 4.90 187.50 188.16 188.16 188.33 0.018150 1.82 2.70 8.62 1.01
Reach3a 19.98   5-year 4.08 187.50 188.11 188.11 188.27 0.018701 1.75 2.33 7.70 1.01



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach3a 19.98   2-year 2.92 187.50 188.04 188.04 188.17 0.019603 1.63 1.79 6.76 1.01

Reach3a 19.97   Regional 17.52 186.80 188.62 188.71 0.000297 1.49 35.80 88.25 0.43
Reach3a 19.97   350-year 10.47 186.80 188.24 188.33 0.000449 1.43 13.35 33.31 0.50
Reach3a 19.97   100-year 7.61 186.80 188.04 188.14 0.000636 1.43 7.38 26.10 0.56
Reach3a 19.97   50-year 6.78 186.80 187.97 188.07 0.000727 1.42 5.92 18.17 0.59
Reach3a 19.97   25-year 5.96 186.80 187.90 187.77 188.01 0.000852 1.42 4.81 15.33 0.63
Reach3a 19.97   10-year 4.90 186.80 187.81 187.92 0.001096 1.42 3.60 11.49 0.69
Reach3a 19.97   5-year 4.08 186.80 187.74 187.85 0.001381 1.42 2.89 8.59 0.75
Reach3a 19.97   2-year 2.92 186.80 187.56 187.50 187.69 0.001711 1.63 1.79 4.64 0.84

Reach3a 19.96   Regional 17.52 186.00 188.21 188.21 188.61 0.010254 3.16 8.37 12.80 0.80
Reach3a 19.96   350-year 10.47 186.00 187.83 187.83 188.21 0.012081 2.87 4.65 7.59 0.83
Reach3a 19.96   100-year 7.61 186.00 187.61 187.61 187.98 0.014362 2.74 3.19 5.62 0.87
Reach3a 19.96   50-year 6.78 186.00 187.53 187.53 187.89 0.015534 2.70 2.78 4.97 0.90
Reach3a 19.96   25-year 5.96 186.00 187.45 187.45 187.80 0.017304 2.66 2.37 4.24 0.93
Reach3a 19.96   10-year 4.90 186.00 187.32 187.32 187.67 0.020377 2.60 1.91 3.24 0.98
Reach3a 19.96   5-year 4.08 186.00 187.22 187.22 187.55 0.022360 2.53 1.61 2.59 1.01
Reach3a 19.96   2-year 2.92 186.00 187.06 187.06 187.35 0.023272 2.36 1.24 2.23 1.01

Reach3a 19.95   Regional 17.52 185.30 187.52 187.53 0.000262 0.62 59.76 95.04 0.16
Reach3a 19.95   350-year 10.47 185.30 186.81 186.87 0.001865 1.12 11.30 27.48 0.38
Reach3a 19.95   100-year 7.61 185.30 186.41 186.53 0.006249 1.51 5.05 8.99 0.64
Reach3a 19.95   50-year 6.78 185.30 186.28 186.43 0.009472 1.71 3.96 7.96 0.77
Reach3a 19.95   25-year 5.96 185.30 186.17 186.14 186.36 0.014278 1.93 3.08 7.03 0.93
Reach3a 19.95   10-year 4.90 185.30 186.07 186.07 186.27 0.017572 1.99 2.46 6.28 1.01
Reach3a 19.95   5-year 4.08 185.30 186.02 186.02 186.20 0.018009 1.92 2.13 5.84 1.01
Reach3a 19.95   2-year 2.92 185.30 185.93 185.93 186.09 0.018842 1.79 1.63 5.10 1.01

Reach3a 19.94   Regional 17.52 184.90 187.52 186.40 187.53 0.000197 0.59 83.97 183.09 0.12
Reach3a 19.94   350-year 10.47 184.90 186.54 185.96 186.76 0.004736 2.10 4.99 47.10 0.52
Reach3a 19.94   100-year 7.61 184.90 186.18 185.76 186.38 0.005598 1.94 3.92 9.20 0.55
Reach3a 19.94   50-year 6.78 184.90 186.09 185.69 186.27 0.005777 1.87 3.62 6.31 0.55
Reach3a 19.94   25-year 5.96 184.90 185.99 185.63 186.15 0.005930 1.79 3.32 4.46 0.55
Reach3a 19.94   10-year 4.90 184.90 185.86 185.54 186.00 0.006073 1.67 2.93 3.97 0.54
Reach3a 19.94   5-year 4.08 184.90 185.76 185.47 185.88 0.006014 1.56 2.61 3.76 0.54
Reach3a 19.94   2-year 2.92 184.90 185.58 185.35 185.68 0.006281 1.41 2.07 3.41 0.55

Reach3a 19.93    49              Culvert

Reach3a 19.92   Regional 17.52 184.40 186.42 185.90 186.83 0.006582 2.84 6.16 18.53 0.64
Reach3a 19.92   350-year 10.47 184.40 186.21 185.46 186.40 0.003385 1.90 5.52 11.82 0.45
Reach3a 19.92   100-year 7.61 184.40 186.05 185.26 186.16 0.002465 1.52 5.02 9.29 0.38
Reach3a 19.92   50-year 6.78 184.40 185.98 185.20 186.08 0.002254 1.41 4.81 8.39 0.36
Reach3a 19.92   25-year 5.96 184.40 185.90 185.13 185.99 0.002049 1.30 4.58 7.42 0.34
Reach3a 19.92   10-year 4.90 184.40 185.80 185.04 185.87 0.001747 1.15 4.27 6.18 0.31
Reach3a 19.92   5-year 4.08 184.40 185.71 184.97 185.77 0.001508 1.02 4.00 5.35 0.28
Reach3a 19.92   2-year 2.92 184.40 185.55 184.86 185.58 0.001213 0.84 3.49 4.68 0.25

Reach3a 19.91   Regional 17.52 184.30 186.31 186.04 186.48 0.004450 1.95 12.19 29.52 0.58
Reach3a 19.91   350-year 10.47 184.30 186.08 185.68 186.21 0.003889 1.58 7.07 15.62 0.52
Reach3a 19.91   100-year 7.61 184.30 185.92 185.51 186.02 0.003711 1.39 5.47 7.02 0.50
Reach3a 19.91   50-year 6.78 184.30 185.86 185.46 185.95 0.003681 1.35 5.02 6.57 0.49
Reach3a 19.91   25-year 5.96 184.30 185.78 185.40 185.87 0.003620 1.31 4.55 6.16 0.49
Reach3a 19.91   10-year 4.90 184.30 185.68 185.76 0.003492 1.24 3.95 5.62 0.47
Reach3a 19.91   5-year 4.08 184.30 185.59 185.66 0.003399 1.17 3.48 5.28 0.46
Reach3a 19.91   2-year 2.92 184.30 185.43 185.49 0.003597 1.10 2.65 4.61 0.46

Reach3a 19.90   Regional 17.52 184.20 186.10 186.28 0.006089 1.99 12.41 23.58 0.66
Reach3a 19.90   350-year 10.47 184.20 185.63 185.63 185.93 0.013417 2.45 4.65 10.71 0.93
Reach3a 19.90   100-year 7.61 184.20 185.41 185.41 185.73 0.016859 2.50 3.05 4.94 1.02
Reach3a 19.90   50-year 6.78 184.20 185.36 185.36 185.66 0.016903 2.43 2.79 4.73 1.01
Reach3a 19.90   25-year 5.96 184.20 185.30 185.30 185.58 0.016903 2.35 2.53 4.50 1.00
Reach3a 19.90   10-year 4.90 184.20 185.22 185.22 185.48 0.017348 2.26 2.17 4.16 1.00
Reach3a 19.90   5-year 4.08 184.20 185.14 185.14 185.38 0.017940 2.19 1.86 3.86 1.01
Reach3a 19.90   2-year 2.92 184.20 185.16 185.27 0.008476 1.52 1.92 3.92 0.69

Reach3a 19.89   Regional 17.52 184.05 186.16 186.18 0.000243 0.65 52.51 49.01 0.16
Reach3a 19.89   350-year 10.47 184.05 185.54 185.55 0.000436 0.65 27.12 33.71 0.19
Reach3a 19.89   100-year 7.61 184.05 185.24 185.26 0.000675 0.67 18.06 28.50 0.23
Reach3a 19.89   50-year 6.78 184.05 185.15 185.17 0.000807 0.68 15.55 27.26 0.25
Reach3a 19.89   25-year 5.96 184.05 185.06 185.08 0.001000 0.70 13.09 26.06 0.27
Reach3a 19.89   10-year 4.90 184.05 184.94 184.96 0.001436 0.73 9.95 24.39 0.31
Reach3a 19.89   5-year 4.08 184.05 184.84 184.86 0.002105 0.78 7.56 23.00 0.37
Reach3a 19.89   2-year 2.92 184.05 184.69 184.72 0.004619 0.91 4.25 20.12 0.51

Reach3a 19.88   Regional 17.52 184.00 185.84 185.20 186.09 0.003417 2.23 7.86 44.36 0.52
Reach3a 19.88   350-year 10.47 184.00 185.31 184.85 185.49 0.003832 1.88 5.58 24.57 0.52
Reach3a 19.88   100-year 7.61 184.00 185.06 184.69 185.20 0.004113 1.69 4.51 17.25 0.52
Reach3a 19.88   50-year 6.78 184.00 184.98 184.63 185.11 0.004220 1.62 4.18 15.07 0.52
Reach3a 19.88   25-year 5.96 184.00 184.90 184.58 185.02 0.004343 1.56 3.83 12.86 0.52
Reach3a 19.88   10-year 4.90 184.00 184.79 184.51 184.90 0.004536 1.46 3.36 11.08 0.52
Reach3a 19.88   5-year 4.08 184.00 184.70 184.45 184.79 0.004724 1.37 2.98 9.49 0.52



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach3a 19.88   2-year 2.92 184.00 184.56 184.36 184.63 0.005089 1.23 2.38 6.64 0.52

Reach3a 19.87    50              Culvert

Reach3a 19.86   Regional 17.52 183.38 185.03 184.58 185.35 0.005174 2.48 7.06 21.97 0.62
Reach3a 19.86   350-year 10.47 183.38 184.68 184.23 184.86 0.004103 1.89 5.55 10.51 0.53
Reach3a 19.86   100-year 7.61 183.38 184.53 184.07 184.65 0.003249 1.55 4.92 9.49 0.46
Reach3a 19.86   50-year 6.78 183.38 184.48 184.02 184.59 0.002994 1.44 4.70 9.14 0.44
Reach3a 19.86   25-year 5.96 183.38 184.43 183.96 184.52 0.002742 1.33 4.47 8.76 0.42
Reach3a 19.86   10-year 4.90 183.38 184.35 183.89 184.42 0.002394 1.18 4.14 8.22 0.38
Reach3a 19.86   5-year 4.08 183.38 184.28 183.83 184.34 0.002104 1.06 3.86 7.74 0.36
Reach3a 19.86   2-year 2.92 183.38 184.18 183.74 184.21 0.001646 0.86 3.40 6.81 0.31

Reach3a 19.85   Regional 17.52 183.30 185.07 185.18 0.001787 1.51 16.26 22.66 0.40
Reach3a 19.85   350-year 10.47 183.30 184.66 184.75 0.002173 1.33 9.82 13.57 0.42
Reach3a 19.85   100-year 7.61 183.30 184.50 184.57 0.002158 1.18 7.70 12.39 0.41
Reach3a 19.85   50-year 6.78 183.30 184.45 184.51 0.002162 1.13 7.05 11.99 0.40
Reach3a 19.85   25-year 5.96 183.30 184.39 184.45 0.002183 1.08 6.36 11.55 0.40
Reach3a 19.85   10-year 4.90 183.30 184.31 184.36 0.002217 1.00 5.46 10.95 0.40
Reach3a 19.85   5-year 4.08 183.30 184.24 184.28 0.002254 0.94 4.73 10.44 0.39
Reach3a 19.85   2-year 2.92 183.30 184.13 184.17 0.002317 0.83 3.66 9.42 0.38

Reach3a 19.84   Regional 17.52 183.20 184.86 185.06 0.003785 2.25 13.24 14.49 0.59
Reach3a 19.84   350-year 10.47 183.20 184.37 184.59 0.006463 2.24 6.99 10.97 0.72
Reach3a 19.84   100-year 7.61 183.20 184.09 184.09 184.36 0.011866 2.43 4.22 9.02 0.93
Reach3a 19.84   50-year 6.78 183.20 184.04 184.04 184.30 0.012629 2.38 3.75 8.61 0.94
Reach3a 19.84   25-year 5.96 183.20 183.99 183.99 184.24 0.012995 2.29 3.34 8.22 0.94
Reach3a 19.84   10-year 4.90 183.20 183.92 183.92 184.15 0.013731 2.17 2.79 7.59 0.95
Reach3a 19.84   5-year 4.08 183.20 183.86 183.86 184.07 0.014354 2.06 2.37 7.08 0.95
Reach3a 19.84   2-year 2.92 183.20 183.77 183.77 183.95 0.015752 1.87 1.76 6.20 0.96

Reach3a 19.83   Regional 17.52 183.03 184.86 184.23 185.00 0.002336 1.80 13.95 12.93 0.42
Reach3a 19.83   350-year 10.47 183.03 184.33 183.88 184.51 0.003992 1.88 5.58 9.76 0.52
Reach3a 19.83   100-year 7.61 183.03 184.08 183.71 184.23 0.004285 1.69 4.51 8.26 0.52
Reach3a 19.83   50-year 6.78 183.03 184.01 183.66 184.14 0.004396 1.62 4.18 7.75 0.52
Reach3a 19.83   25-year 5.96 183.03 183.93 183.61 184.05 0.004524 1.56 3.83 7.23 0.52
Reach3a 19.83   10-year 4.90 183.03 183.82 183.54 183.92 0.004725 1.46 3.36 6.52 0.52
Reach3a 19.83   5-year 4.08 183.03 183.73 183.48 183.82 0.004922 1.37 2.98 5.94 0.52
Reach3a 19.83   2-year 2.92 183.03 183.59 183.39 183.66 0.005302 1.23 2.38 4.77 0.52

Reach3a 19.82    51              Culvert

Reach3a 19.81   Regional 17.52 182.20 183.40 183.40 184.00 0.011307 3.43 5.11 21.31 1.00
Reach3a 19.81   350-year 10.47 182.20 183.05 183.05 183.47 0.012604 2.88 3.63 12.18 1.00
Reach3a 19.81   100-year 7.61 182.20 182.93 182.89 183.23 0.010924 2.43 3.13 9.25 0.91
Reach3a 19.81   50-year 6.78 182.20 182.90 182.84 183.16 0.010039 2.26 3.00 9.04 0.86
Reach3a 19.81   25-year 5.96 182.20 182.87 182.78 183.09 0.009166 2.09 2.85 8.80 0.82
Reach3a 19.81   10-year 4.90 182.20 182.82 182.71 182.99 0.008000 1.86 2.64 8.47 0.75
Reach3a 19.81   5-year 4.08 182.20 182.78 182.65 182.92 0.007046 1.66 2.46 8.18 0.70
Reach3a 19.81   2-year 2.92 182.20 182.70 182.56 182.80 0.005623 1.36 2.15 7.69 0.61

Reach3a 19.80   Regional 17.52 181.90 183.48 183.51 0.000748 0.92 31.75 42.79 0.26
Reach3a 19.80   350-year 10.47 181.90 183.16 183.18 0.000937 0.85 19.24 34.03 0.28
Reach3a 19.80   100-year 7.61 181.90 182.97 183.00 0.001235 0.84 13.37 29.49 0.31
Reach3a 19.80   50-year 6.78 181.90 182.92 182.94 0.001343 0.84 11.77 28.06 0.31
Reach3a 19.80   25-year 5.96 181.90 182.86 182.89 0.001481 0.83 10.19 26.56 0.33
Reach3a 19.80   10-year 4.90 181.90 182.78 182.81 0.001727 0.82 8.14 24.48 0.34
Reach3a 19.80   5-year 4.08 181.90 182.71 182.74 0.001985 0.81 6.57 22.61 0.36
Reach3a 19.80   2-year 2.92 181.90 182.61 182.64 0.002496 0.79 4.42 19.29 0.39

Reach3a 19.79   Regional 17.52 181.70 183.45 183.48 0.000717 0.95 39.13 72.49 0.26
Reach3a 19.79   350-year 10.47 181.70 183.06 183.13 0.001755 1.20 13.89 58.08 0.38
Reach3a 19.79   100-year 7.61 181.70 182.86 182.93 0.002305 1.18 7.70 15.90 0.42
Reach3a 19.79   50-year 6.78 181.70 182.81 182.87 0.002332 1.14 6.90 14.19 0.42
Reach3a 19.79   25-year 5.96 181.70 182.75 182.81 0.002351 1.09 6.16 12.42 0.41
Reach3a 19.79   10-year 4.90 181.70 182.68 182.73 0.002370 1.01 5.27 10.67 0.41
Reach3a 19.79   5-year 4.08 181.70 182.61 182.66 0.002406 0.94 4.59 10.05 0.40
Reach3a 19.79   2-year 2.92 181.70 182.51 182.54 0.002477 0.84 3.60 9.09 0.39

Reach3a 19.78   Regional 17.52 181.60 183.41 183.44 0.000943 1.18 37.30 70.36 0.30
Reach3a 19.78   350-year 10.47 181.60 182.88 182.61 183.01 0.003615 1.78 9.32 14.05 0.55
Reach3a 19.78   100-year 7.61 181.60 182.61 182.77 0.005942 1.87 5.81 11.62 0.67
Reach3a 19.78   50-year 6.78 181.60 182.55 182.70 0.006484 1.85 5.09 11.04 0.69
Reach3a 19.78   25-year 5.96 181.60 182.49 182.64 0.006832 1.80 4.46 10.32 0.70
Reach3a 19.78   10-year 4.90 181.60 182.42 182.55 0.006906 1.68 3.77 9.48 0.69
Reach3a 19.78   5-year 4.08 181.60 182.37 182.48 0.006608 1.55 3.30 8.90 0.66
Reach3a 19.78   2-year 2.92 181.60 182.30 182.38 0.005472 1.29 2.71 8.13 0.59

Reach3a 19.77   Regional 17.52 181.40 183.42 182.54 183.42 0.000142 0.48 91.22 151.88 0.12
Reach3a 19.77   350-year 10.47 181.40 182.84 182.31 182.91 0.001479 1.18 10.89 13.45 0.35
Reach3a 19.77   100-year 7.61 181.40 182.53 182.20 182.60 0.002469 1.23 7.06 10.93 0.43
Reach3a 19.77   50-year 6.78 181.40 182.44 182.16 182.52 0.002844 1.23 6.17 10.44 0.46
Reach3a 19.77   25-year 5.96 181.40 182.36 182.12 182.43 0.003317 1.22 5.33 9.98 0.48



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach3a 19.77   10-year 4.90 181.40 182.25 182.07 182.33 0.004157 1.22 4.30 9.42 0.53
Reach3a 19.77   5-year 4.08 181.40 182.17 182.03 182.24 0.005244 1.22 3.49 8.97 0.57
Reach3a 19.77   2-year 2.92 181.40 182.02 181.95 182.11 0.009396 1.27 2.30 7.57 0.72

Reach3a 19.76   Regional 17.52 181.30 183.41 182.34 183.42 0.000254 0.65 76.41 198.19 0.14
Reach3a 19.76   350-year 10.47 181.30 182.79 182.03 182.88 0.001618 1.31 8.00 11.51 0.34
Reach3a 19.76   100-year 7.61 181.30 182.50 181.89 182.57 0.001799 1.19 6.40 9.62 0.35
Reach3a 19.76   50-year 6.78 181.30 182.41 181.85 182.48 0.001809 1.14 5.96 9.10 0.35
Reach3a 19.76   25-year 5.96 181.30 182.33 181.80 182.39 0.001801 1.08 5.52 8.56 0.34
Reach3a 19.76   10-year 4.90 181.30 182.23 181.75 182.28 0.001743 0.99 4.96 7.82 0.33
Reach3a 19.76   5-year 4.08 181.30 182.14 181.69 182.18 0.001671 0.91 4.50 7.19 0.32
Reach3a 19.76   2-year 2.92 181.30 182.00 181.62 182.04 0.001563 0.78 3.75 6.23 0.30

Reach3a 19.75    52              Culvert

Reach3a 19.74   Regional 17.52 181.03 182.84 182.06 183.00 0.002631 1.80 9.71 13.39 0.43
Reach3a 19.74   350-year 10.47 181.03 182.60 181.76 182.68 0.001485 1.24 8.46 11.88 0.31
Reach3a 19.74   100-year 7.61 181.03 182.42 181.62 182.47 0.001182 1.02 7.48 10.64 0.28
Reach3a 19.74   50-year 6.78 181.03 182.36 181.58 182.41 0.001089 0.95 7.16 10.21 0.26
Reach3a 19.74   25-year 5.96 181.03 182.30 181.53 182.34 0.000993 0.88 6.81 9.70 0.25
Reach3a 19.74   10-year 4.90 181.03 182.20 181.47 182.23 0.000865 0.78 6.31 8.91 0.23
Reach3a 19.74   5-year 4.08 181.03 182.12 181.42 182.15 0.000760 0.69 5.88 8.17 0.21
Reach3a 19.74   2-year 2.92 181.03 181.99 181.34 182.01 0.000597 0.56 5.17 6.82 0.18

Reach3a 19.73   Regional 17.52 181.00 182.79 182.93 0.002899 1.87 16.79 30.37 0.50
Reach3a 19.73   350-year 10.47 181.00 182.48 182.16 182.62 0.003420 1.72 8.31 12.82 0.52
Reach3a 19.73   100-year 7.61 181.00 182.30 182.42 0.003477 1.54 6.25 10.65 0.51
Reach3a 19.73   50-year 6.78 181.00 182.24 182.35 0.003518 1.48 5.64 10.10 0.51
Reach3a 19.73   25-year 5.96 181.00 182.18 182.28 0.003560 1.42 5.04 9.55 0.51
Reach3a 19.73   10-year 4.90 181.00 182.10 182.18 0.003644 1.33 4.25 8.76 0.50
Reach3a 19.73   5-year 4.08 181.00 182.02 182.10 0.003740 1.25 3.63 8.05 0.50
Reach3a 19.73   2-year 2.92 181.00 181.90 181.97 0.003943 1.12 2.75 6.72 0.50

Reach3a 19.72   Regional 17.52 180.90 182.79 182.86 0.001727 1.52 26.64 60.63 0.39
Reach3a 19.72   350-year 10.47 180.90 182.42 182.09 182.54 0.003073 1.69 9.07 13.12 0.50
Reach3a 19.72   100-year 7.61 180.90 182.24 182.34 0.003156 1.53 6.82 11.54 0.49
Reach3a 19.72   50-year 6.78 180.90 182.17 182.27 0.003210 1.48 6.13 11.09 0.49
Reach3a 19.72   25-year 5.96 180.90 182.11 182.21 0.003267 1.42 5.44 10.62 0.49
Reach3a 19.72   10-year 4.90 180.90 182.02 182.11 0.003381 1.34 4.51 9.84 0.49
Reach3a 19.72   5-year 4.08 180.90 181.94 182.02 0.003483 1.27 3.78 8.87 0.49
Reach3a 19.72   2-year 2.92 180.90 181.82 181.88 0.003671 1.14 2.78 7.21 0.49

Reach3a 19.71   Regional 17.52 180.70 182.66 182.21 182.77 0.002051 1.73 23.15 61.42 0.43
Reach3a 19.71   350-year 10.47 180.70 182.30 181.90 182.41 0.002501 1.61 10.08 14.20 0.46
Reach3a 19.71   100-year 7.61 180.70 182.12 181.74 182.21 0.002486 1.45 7.60 12.49 0.44
Reach3a 19.71   50-year 6.78 180.70 182.06 181.69 182.14 0.002489 1.39 6.85 11.91 0.44
Reach3a 19.71   25-year 5.96 180.70 181.99 181.64 182.07 0.002464 1.33 6.12 11.19 0.43
Reach3a 19.71   10-year 4.90 180.70 181.90 181.56 181.97 0.002426 1.23 5.16 10.08 0.42
Reach3a 19.71   5-year 4.08 180.70 181.82 181.50 181.89 0.002388 1.15 4.41 9.15 0.41
Reach3a 19.71   2-year 2.92 180.70 181.70 181.40 181.75 0.002286 1.00 3.37 7.72 0.39

Reach3a 19.70   Regional 17.52 180.60 182.16 182.15 182.55 0.009182 3.12 9.28 17.52 0.88
Reach3a 19.70   350-year 10.47 180.60 181.81 181.81 182.16 0.011237 2.80 5.37 9.39 0.92
Reach3a 19.70   100-year 7.61 180.60 181.65 181.65 181.95 0.012036 2.56 3.97 8.17 0.93
Reach3a 19.70   50-year 6.78 180.60 181.60 181.60 181.89 0.012077 2.46 3.60 7.80 0.92
Reach3a 19.70   25-year 5.96 180.60 181.55 181.55 181.82 0.012681 2.38 3.16 7.36 0.93
Reach3a 19.70   10-year 4.90 180.60 181.47 181.47 181.72 0.013267 2.25 2.63 6.77 0.93
Reach3a 19.70   5-year 4.08 180.60 181.41 181.41 181.63 0.014033 2.14 2.21 6.13 0.94
Reach3a 19.70   2-year 2.92 180.60 181.30 181.30 181.49 0.016309 1.98 1.59 5.03 0.97

Reach3a 19.69   Regional 17.52 180.43 182.15 181.47 182.28 0.002304 1.69 13.32 13.13 0.41
Reach3a 19.69   350-year 10.47 180.43 181.62 181.17 181.76 0.003526 1.64 6.37 9.20 0.48
Reach3a 19.69   100-year 7.61 180.43 181.40 181.03 181.51 0.003805 1.48 5.14 7.72 0.48
Reach3a 19.69   50-year 6.78 180.43 181.33 180.99 181.43 0.003904 1.42 4.76 7.25 0.48
Reach3a 19.69   25-year 5.96 180.43 181.25 180.94 181.35 0.004017 1.36 4.37 6.66 0.48
Reach3a 19.69   10-year 4.90 180.43 181.15 180.88 181.24 0.004191 1.28 3.84 5.89 0.48
Reach3a 19.69   5-year 4.08 180.43 181.07 180.83 181.14 0.004295 1.20 3.39 5.55 0.48
Reach3a 19.69   2-year 2.92 180.43 180.94 180.75 181.00 0.004430 1.08 2.72 5.38 0.48

Reach3a 19.68    53              Culvert

Reach3a 19.67   Regional 17.52 180.04 181.11 181.07 181.59 0.010660 3.07 5.71 20.10 0.95
Reach3a 19.67   350-year 10.47 180.04 180.79 180.78 181.14 0.012501 2.62 4.00 18.70 0.97
Reach3a 19.67   100-year 7.61 180.04 180.64 180.64 180.93 0.014425 2.41 3.16 17.94 1.00
Reach3a 19.67   50-year 6.78 180.04 180.59 180.59 180.87 0.014777 2.32 2.93 17.73 1.00
Reach3a 19.67   25-year 5.96 180.04 180.55 180.55 180.80 0.015185 2.22 2.69 17.51 1.00
Reach3a 19.67   10-year 4.90 180.04 180.49 180.49 180.71 0.015748 2.07 2.36 16.81 1.00
Reach3a 19.67   5-year 4.08 180.04 180.44 180.44 180.63 0.016564 1.96 2.09 15.98 1.00
Reach3a 19.67   2-year 2.92 180.04 180.36 180.36 180.52 0.017892 1.75 1.67 14.79 1.00

Reach3a 19.66   Regional 17.52 179.50 181.27 181.30 0.000849 1.11 31.06 24.10 0.28
Reach3a 19.66   350-year 10.47 179.50 180.89 180.91 0.000835 0.91 22.17 22.70 0.27
Reach3a 19.66   100-year 7.61 179.50 180.70 180.72 0.000830 0.81 17.99 22.02 0.26



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach3a 19.66   50-year 6.78 179.50 180.64 180.65 0.000851 0.78 16.53 21.78 0.26
Reach3a 19.66   25-year 5.96 179.50 180.57 180.58 0.000886 0.76 14.98 21.50 0.26
Reach3a 19.66   10-year 4.90 179.50 180.45 180.46 0.001041 0.75 12.47 20.98 0.28
Reach3a 19.66   5-year 4.08 179.50 180.37 180.38 0.001094 0.71 10.86 20.58 0.28
Reach3a 19.66   2-year 2.92 179.50 180.25 180.26 0.001210 0.65 8.41 19.92 0.28

Reach3a 19.65   Regional 17.52 179.30 181.08 181.23 0.002743 1.86 12.76 12.64 0.50
Reach3a 19.65   350-year 10.47 179.30 180.74 180.85 0.002644 1.53 8.73 11.18 0.47
Reach3a 19.65   100-year 7.61 179.30 180.57 180.66 0.002529 1.34 6.95 10.47 0.44
Reach3a 19.65   50-year 6.78 179.30 180.51 180.59 0.002592 1.29 6.30 10.15 0.44
Reach3a 19.65   25-year 5.96 179.30 180.44 180.52 0.002707 1.25 5.60 9.70 0.45
Reach3a 19.65   10-year 4.90 179.30 180.31 180.38 0.003527 1.26 4.36 8.81 0.50
Reach3a 19.65   5-year 4.08 179.30 180.23 180.30 0.003724 1.20 3.72 8.31 0.50
Reach3a 19.65   2-year 2.92 179.30 180.11 180.17 0.004184 1.09 2.79 7.30 0.51

Reach3a 19.64   Regional 17.52 178.70 180.82 180.97 0.014839 1.71 10.26 11.73 0.58
Reach3a 19.64   350-year 10.47 178.70 180.43 180.58 0.017096 1.68 6.23 9.18 0.65
Reach3a 19.64   100-year 7.61 178.70 180.30 180.41 0.013847 1.50 5.06 8.14 0.61
Reach3a 19.64   50-year 6.78 178.70 180.22 180.34 0.014052 1.52 4.45 7.54 0.63
Reach3a 19.64   25-year 5.96 178.70 180.12 180.25 0.014616 1.59 3.76 6.80 0.68
Reach3a 19.64   10-year 4.90 178.70 179.91 180.09 0.011173 1.90 2.58 4.53 0.81
Reach3a 19.64   5-year 4.08 178.70 179.83 180.00 0.011358 1.83 2.23 4.21 0.80
Reach3a 19.64   2-year 2.92 178.70 179.70 179.85 0.011503 1.69 1.73 3.71 0.79

Reach3a 19.63   Regional 17.52 178.20 180.66 180.75 0.002418 1.38 12.67 14.31 0.47
Reach3a 19.63   350-year 10.47 178.20 179.95 180.14 0.007356 1.94 5.41 7.62 0.73
Reach3a 19.63   100-year 7.61 178.20 179.69 179.91 0.011013 2.06 3.70 5.67 0.81
Reach3a 19.63   50-year 6.78 178.20 179.65 179.53 179.85 0.010500 1.96 3.45 5.47 0.79
Reach3a 19.63   25-year 5.96 178.20 179.62 179.47 179.79 0.009305 1.82 3.28 5.32 0.74
Reach3a 19.63   10-year 4.90 178.20 179.56 179.38 179.70 0.007996 1.64 3.00 5.08 0.68
Reach3a 19.63   5-year 4.08 178.20 179.50 179.32 179.62 0.007397 1.52 2.69 4.80 0.65
Reach3a 19.63   2-year 2.92 178.20 179.37 179.20 179.47 0.007259 1.39 2.11 4.21 0.63

Reach3a 19.62   Regional 17.52 177.90 180.62 179.68 180.68 0.000836 1.28 27.84 44.10 0.28
Reach3a 19.62   350-year 10.47 177.90 179.86 179.33 179.95 0.001924 1.45 11.23 15.35 0.39
Reach3a 19.62   100-year 7.61 177.90 179.38 179.15 179.55 0.005351 1.84 5.02 9.66 0.61
Reach3a 19.62   50-year 6.78 177.90 179.26 179.10 179.44 0.006961 1.91 3.99 7.89 0.68
Reach3a 19.62   25-year 5.96 177.90 179.15 179.03 179.35 0.009188 1.99 3.16 6.64 0.76
Reach3a 19.62   10-year 4.90 177.90 179.01 178.95 179.22 0.012650 2.04 2.41 4.37 0.86
Reach3a 19.62   5-year 4.08 177.90 178.90 178.87 179.12 0.015186 2.08 1.96 3.81 0.93
Reach3a 19.62   2-year 2.92 177.90 178.77 178.75 178.97 0.016467 1.97 1.48 3.31 0.94

Reach3a 19.61   Regional 17.52 177.64 180.63 179.15 180.66 0.000592 0.99 27.29 44.44 0.18
Reach3a 19.61   350-year 10.47 177.64 179.79 178.71 179.92 0.002444 1.62 6.46 11.78 0.35
Reach3a 19.61   100-year 7.61 177.64 179.38 178.50 179.48 0.002623 1.46 5.22 7.94 0.35
Reach3a 19.61   50-year 6.78 177.64 179.27 178.44 179.37 0.002576 1.38 4.90 7.11 0.35
Reach3a 19.61   25-year 5.96 177.64 179.17 178.37 179.25 0.002469 1.30 4.59 6.33 0.33
Reach3a 19.61   10-year 4.90 177.64 179.04 178.29 179.11 0.002198 1.16 4.23 5.25 0.31
Reach3a 19.61   5-year 4.08 177.64 178.95 178.21 179.00 0.001938 1.04 3.93 4.47 0.29
Reach3a 19.61   2-year 2.92 177.64 178.82 178.09 178.85 0.001401 0.82 3.55 3.44 0.24

Reach3a 19.60    54              Culvert

Reach3a 19.59   Regional 17.52 177.59 179.43 179.10 179.94 0.010692 3.18 5.51 14.41 0.75
Reach3a 19.59   350-year 10.47 177.59 179.25 178.66 179.47 0.005372 2.10 4.98 10.94 0.52
Reach3a 19.59   100-year 7.61 177.59 179.13 178.46 179.27 0.003649 1.65 4.62 9.46 0.42
Reach3a 19.59   50-year 6.78 177.59 179.08 178.39 179.20 0.003198 1.51 4.48 8.94 0.40
Reach3a 19.59   25-year 5.96 177.59 179.04 178.33 179.13 0.002749 1.37 4.34 8.35 0.36
Reach3a 19.59   10-year 4.90 177.59 178.97 178.24 179.04 0.002187 1.19 4.13 7.43 0.32
Reach3a 19.59   5-year 4.08 177.59 178.90 178.16 178.96 0.001780 1.04 3.94 6.56 0.29
Reach3a 19.59   2-year 2.92 177.59 178.79 178.05 178.83 0.001214 0.81 3.61 5.07 0.23

Reach3a 19.58   Regional 17.52 177.10 179.20 179.31 0.005231 1.84 18.63 37.69 0.58
Reach3a 19.58   350-year 10.47 177.10 179.02 179.11 0.004578 1.52 12.50 33.12 0.53
Reach3a 19.58   100-year 7.61 177.10 178.93 179.00 0.004171 1.34 9.56 29.02 0.49
Reach3a 19.58   50-year 6.78 177.10 178.89 178.96 0.004271 1.30 8.39 26.81 0.50
Reach3a 19.58   25-year 5.96 177.10 178.86 178.92 0.004001 1.22 7.59 25.20 0.48
Reach3a 19.58   10-year 4.90 177.10 178.81 178.87 0.003670 1.12 6.47 22.74 0.45
Reach3a 19.58   5-year 4.08 177.10 178.76 178.81 0.003606 1.05 5.39 20.06 0.44
Reach3a 19.58   2-year 2.92 177.10 178.67 178.71 0.003737 0.94 3.73 15.07 0.43

Reach3a 19.57   Regional 17.52 176.80 178.92 178.80 179.05 0.006202 1.79 17.02 38.96 0.63
Reach3a 19.57   350-year 10.47 176.80 178.73 178.84 0.007078 1.60 10.14 32.63 0.64
Reach3a 19.57   100-year 7.61 176.80 178.64 178.58 178.74 0.007235 1.47 7.36 29.71 0.63
Reach3a 19.57   50-year 6.78 176.80 178.64 178.53 178.72 0.005815 1.31 7.31 29.66 0.57
Reach3a 19.57   25-year 5.96 176.80 178.60 178.43 178.68 0.006426 1.30 6.04 28.19 0.59
Reach3a 19.57   10-year 4.90 176.80 178.54 178.38 178.62 0.007433 1.28 4.36 25.95 0.62
Reach3a 19.57   5-year 4.08 176.80 178.47 178.55 0.008257 1.26 3.24 8.13 0.64
Reach3a 19.57   2-year 2.92 176.80 178.35 178.43 0.009586 1.25 2.34 6.38 0.66

Reach3a 19.56   Regional 17.52 176.40 178.42 178.42 178.67 0.009649 2.54 12.97 30.53 0.79
Reach3a 19.56   350-year 10.47 176.40 178.21 178.21 178.44 0.009883 2.22 7.34 23.47 0.77
Reach3a 19.56   100-year 7.61 176.40 178.08 178.08 178.30 0.011372 2.12 4.45 18.97 0.80



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach3a 19.56   50-year 6.78 176.40 177.93 177.93 178.23 0.018970 2.46 2.76 4.52 1.00
Reach3a 19.56   25-year 5.96 176.40 177.86 177.86 178.16 0.019472 2.41 2.47 4.21 1.00
Reach3a 19.56   10-year 4.90 176.40 177.77 177.77 178.05 0.020169 2.33 2.10 3.82 1.00
Reach3a 19.56   5-year 4.08 176.40 177.69 177.69 177.95 0.020092 2.23 1.83 3.50 0.98
Reach3a 19.56   2-year 2.92 176.40 177.58 177.54 177.78 0.018924 2.02 1.45 3.00 0.93

Reach3a 19.55   Regional 17.52 175.70 177.47 177.47 177.71 0.008082 2.41 12.76 33.27 0.77
Reach3a 19.55   350-year 10.47 175.70 177.19 177.19 177.46 0.011632 2.33 5.28 18.28 0.87
Reach3a 19.55   100-year 7.61 175.70 176.99 176.99 177.28 0.017194 2.38 3.20 5.68 1.01
Reach3a 19.55   50-year 6.78 175.70 176.94 176.94 177.21 0.017477 2.33 2.90 5.35 1.01
Reach3a 19.55   25-year 5.96 175.70 176.88 176.88 177.14 0.017826 2.29 2.60 4.99 1.01
Reach3a 19.55   10-year 4.90 175.70 176.79 176.79 177.04 0.018308 2.22 2.20 4.47 1.01
Reach3a 19.55   5-year 4.08 175.70 176.72 176.72 176.96 0.018745 2.17 1.88 3.99 1.01
Reach3a 19.55   2-year 2.92 175.70 176.58 176.58 176.80 0.019592 2.10 1.39 3.14 1.01

Reach3a 19.54   Regional 17.52 174.90 176.48 176.37 176.75 0.009754 2.33 7.52 9.47 0.83
Reach3a 19.54   350-year 10.47 174.90 176.24 176.43 0.008350 1.92 5.45 8.18 0.75
Reach3a 19.54   100-year 7.61 174.90 176.09 176.25 0.008664 1.80 4.24 7.22 0.75
Reach3a 19.54   50-year 6.78 174.90 176.03 176.19 0.008763 1.75 3.87 6.90 0.75
Reach3a 19.54   25-year 5.96 174.90 175.98 176.13 0.008868 1.70 3.50 6.56 0.74
Reach3a 19.54   10-year 4.90 174.90 175.90 176.04 0.009006 1.63 3.00 6.08 0.74
Reach3a 19.54   5-year 4.08 174.90 175.83 175.96 0.009129 1.57 2.61 5.66 0.74
Reach3a 19.54   2-year 2.92 174.90 175.65 175.62 175.80 0.014746 1.72 1.70 4.57 0.90

Reach3a 19.53   Regional 17.52 174.20 175.86 175.86 176.23 0.010695 2.75 7.66 16.71 0.89
Reach3a 19.53   350-year 10.47 174.20 175.52 175.52 175.86 0.015481 2.57 4.07 6.05 1.00
Reach3a 19.53   100-year 7.61 174.20 175.36 175.36 175.66 0.016148 2.41 3.15 5.33 1.00
Reach3a 19.53   50-year 6.78 174.20 175.31 175.31 175.59 0.016390 2.36 2.88 5.09 1.00
Reach3a 19.53   25-year 5.96 174.20 175.25 175.25 175.52 0.016660 2.30 2.59 4.83 1.00
Reach3a 19.53   10-year 4.90 174.20 175.17 175.17 175.42 0.017103 2.21 2.22 4.47 1.00
Reach3a 19.53   5-year 4.08 174.20 175.10 175.10 175.33 0.017516 2.13 1.92 4.15 1.00
Reach3a 19.53   2-year 2.92 174.20 175.09 175.22 0.009372 1.55 1.89 4.12 0.73

Reach3a 19.52   Regional 17.52 173.50 175.26 175.40 0.003692 1.81 14.97 27.40 0.55
Reach3a 19.52   350-year 10.47 173.50 175.02 175.12 0.003378 1.47 9.34 19.03 0.50
Reach3a 19.52   100-year 7.61 173.50 174.89 174.97 0.003278 1.30 7.06 15.55 0.48
Reach3a 19.52   50-year 6.78 173.50 174.84 174.91 0.003392 1.26 6.27 14.34 0.48
Reach3a 19.52   25-year 5.96 173.50 174.77 174.85 0.003629 1.23 5.45 13.04 0.49
Reach3a 19.52   10-year 4.90 173.50 174.67 174.75 0.004613 1.23 4.20 10.79 0.54
Reach3a 19.52   5-year 4.08 173.50 174.55 174.64 0.007702 1.33 3.06 7.82 0.67
Reach3a 19.52   2-year 2.92 173.50 174.34 174.34 174.49 0.019574 1.74 1.68 5.47 1.00

Reach3a 19.51   Regional 17.52 172.96 175.24 174.50 175.30 0.001249 1.67 22.50 37.63 0.36
Reach3a 19.51   350-year 10.47 172.96 175.01 174.50 175.05 0.000748 1.20 17.91 30.08 0.27
Reach3a 19.51   100-year 7.61 172.96 174.88 174.28 174.91 0.000543 0.98 15.54 26.67 0.23
Reach3a 19.51   50-year 6.78 172.96 174.83 174.18 174.85 0.000493 0.91 14.64 25.80 0.22
Reach3a 19.51   25-year 5.96 172.96 174.77 174.09 174.79 0.000446 0.85 13.65 24.81 0.21
Reach3a 19.51   10-year 4.90 172.96 174.67 173.97 174.69 0.000400 0.77 12.00 22.91 0.19
Reach3a 19.51   5-year 4.08 172.96 174.55 173.86 174.57 0.000390 0.72 10.27 20.78 0.19
Reach3a 19.51   2-year 2.92 172.96 174.19 173.70 174.29 0.002189 1.42 2.05 15.08 0.43

Reach3a 19.505  Culvert

Reach3a 19.50   Regional 17.52 168.32 171.48 170.44 171.95 0.002456 3.05 5.75 35.77 0.55
Reach3a 19.50   350-year 10.47 168.32 171.11 169.82 171.33 0.001326 2.06 5.08 32.87 0.39
Reach3a 19.50   100-year 7.61 168.32 170.45 169.53 170.65 0.001714 1.96 3.88 29.80 0.43
Reach3a 19.50   50-year 6.78 168.32 170.34 169.45 170.51 0.001637 1.85 3.67 29.32 0.41
Reach3a 19.50   25-year 5.96 168.32 170.22 169.35 170.37 0.001554 1.73 3.45 28.81 0.40
Reach3a 19.50   10-year 4.90 168.32 170.06 169.22 170.18 0.001397 1.55 3.17 28.16 0.37
Reach3a 19.50   5-year 4.08 168.32 169.94 169.12 170.04 0.001240 1.39 2.94 27.54 0.35
Reach3a 19.50   2-year 2.92 168.32 169.73 168.96 169.80 0.001005 1.14 2.56 26.32 0.31

Reach3b 19.58   Regional 27.29 182.50 184.54 184.29 184.96 0.005726 3.02 12.59 12.18 0.73
Reach3b 19.58   350-year 13.13 182.50 184.05 183.73 184.27 0.004376 2.12 7.58 8.65 0.60
Reach3b 19.58   100-year 7.98 182.50 183.75 183.90 0.004234 1.74 5.20 7.23 0.57
Reach3b 19.58   50-year 7.06 182.50 183.69 183.83 0.004215 1.66 4.75 6.93 0.56
Reach3b 19.58   25-year 5.92 182.50 183.61 183.72 0.004189 1.55 4.18 6.56 0.55
Reach3b 19.58   10-year 4.45 182.50 183.48 183.58 0.004155 1.38 3.41 6.02 0.53
Reach3b 19.58   5-year 3.11 182.50 183.35 183.43 0.004151 1.20 2.66 5.44 0.51
Reach3b 19.58   2-year 2.34 182.50 183.26 183.32 0.004199 1.08 2.20 5.05 0.50

Reach3b 19.57   Regional 27.29 182.40 184.26 184.22 184.75 0.008105 3.42 12.65 13.66 0.86
Reach3b 19.57   350-year 13.13 182.40 183.69 183.67 184.07 0.010090 2.85 6.05 9.34 0.89
Reach3b 19.57   100-year 7.98 182.40 183.46 183.39 183.72 0.009027 2.30 4.14 7.59 0.81
Reach3b 19.57   50-year 7.06 182.40 183.42 183.33 183.65 0.008658 2.17 3.81 7.24 0.78
Reach3b 19.57   25-year 5.92 182.40 183.35 183.25 183.55 0.008197 1.99 3.37 6.80 0.75
Reach3b 19.57   10-year 4.45 182.40 183.26 183.41 0.007514 1.74 2.78 6.10 0.70
Reach3b 19.57   5-year 3.11 182.40 183.16 183.27 0.006836 1.47 2.19 5.25 0.65
Reach3b 19.57   2-year 2.34 182.40 183.08 183.17 0.006538 1.30 1.82 4.59 0.62

Reach3b 19.56   Regional 27.29 182.20 184.40 184.46 0.001066 1.49 39.00 26.65 0.33
Reach3b 19.56   350-year 13.13 182.20 183.73 183.77 0.001163 1.20 22.48 23.16 0.33
Reach3b 19.56   100-year 7.98 182.20 183.44 183.47 0.001143 1.01 15.85 21.54 0.31



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach3b 19.56   50-year 7.06 182.20 183.38 183.41 0.001124 0.97 14.61 21.21 0.30
Reach3b 19.56   25-year 5.92 182.20 183.30 183.33 0.001099 0.91 12.96 20.75 0.30
Reach3b 19.56   10-year 4.45 182.20 183.19 183.21 0.001063 0.82 10.65 20.08 0.29
Reach3b 19.56   5-year 3.11 182.20 183.06 183.08 0.001035 0.73 8.22 19.36 0.28
Reach3b 19.56   2-year 2.34 182.20 182.98 183.00 0.001005 0.66 6.62 18.16 0.27

Reach3b 19.55   Regional 27.29 182.00 184.36 184.39 0.000502 1.02 38.83 26.87 0.22
Reach3b 19.55   350-year 13.13 182.00 183.68 183.70 0.000620 0.88 21.83 23.07 0.23
Reach3b 19.55   100-year 7.98 182.00 183.38 183.40 0.000672 0.78 15.11 21.29 0.23
Reach3b 19.55   50-year 7.06 182.00 183.32 183.34 0.000675 0.75 13.88 20.92 0.23
Reach3b 19.55   25-year 5.92 182.00 183.24 183.26 0.000684 0.72 12.24 20.41 0.23
Reach3b 19.55   10-year 4.45 182.00 183.13 183.14 0.000708 0.68 9.94 19.67 0.23
Reach3b 19.55   5-year 3.11 182.00 183.00 183.01 0.000761 0.63 7.52 18.50 0.23
Reach3b 19.55   2-year 2.34 182.00 182.91 182.92 0.000816 0.60 5.93 17.29 0.24

Reach3b 19.54   Regional 27.29 181.80 184.24 184.32 0.001698 1.79 32.01 26.78 0.40
Reach3b 19.54   350-year 13.13 181.80 183.48 183.59 0.003513 1.91 13.66 21.03 0.53
Reach3b 19.54   100-year 7.98 181.80 183.12 183.26 0.005386 1.93 7.28 14.98 0.62
Reach3b 19.54   50-year 7.06 181.80 183.07 183.20 0.005499 1.87 6.45 13.94 0.62
Reach3b 19.54   25-year 5.92 181.80 182.99 183.12 0.005600 1.79 5.46 12.76 0.62
Reach3b 19.54   10-year 4.45 181.80 182.88 183.00 0.005796 1.66 4.15 11.15 0.61
Reach3b 19.54   5-year 3.11 181.80 182.76 182.86 0.006322 1.53 2.85 9.25 0.62
Reach3b 19.54   2-year 2.34 181.80 182.67 182.57 182.76 0.006837 1.43 2.08 7.84 0.63

Reach3b 19.53   Regional 27.29 181.70 184.17 184.23 0.000915 1.49 41.12 27.50 0.31
Reach3b 19.53   350-year 13.13 181.70 183.39 183.44 0.001160 1.28 21.75 22.56 0.33
Reach3b 19.53   100-year 7.98 181.70 183.01 183.06 0.001479 1.19 13.58 20.14 0.35
Reach3b 19.53   50-year 7.06 181.70 182.96 183.00 0.001436 1.14 12.47 19.62 0.35
Reach3b 19.53   25-year 5.92 181.70 182.89 182.93 0.001331 1.05 11.17 18.85 0.33
Reach3b 19.53   10-year 4.45 181.70 182.79 182.82 0.001179 0.92 9.33 17.81 0.31
Reach3b 19.53   5-year 3.11 181.70 182.66 182.69 0.001095 0.80 7.16 16.42 0.29
Reach3b 19.53   2-year 2.34 181.70 182.57 182.59 0.001058 0.73 5.69 15.17 0.28

Reach3b 19.52   Regional 27.29 181.60 184.13 184.17 0.000668 1.15 48.08 44.08 0.26
Reach3b 19.52   350-year 13.13 181.60 183.30 183.36 0.001387 1.17 18.62 26.62 0.34
Reach3b 19.52   100-year 7.98 181.60 182.79 182.89 0.004847 1.50 7.21 17.76 0.58
Reach3b 19.52   50-year 7.06 181.60 182.68 182.58 182.81 0.007262 1.65 5.39 16.04 0.69
Reach3b 19.52   25-year 5.92 181.60 182.56 182.52 182.72 0.010847 1.78 3.71 12.65 0.82
Reach3b 19.52   10-year 4.45 181.60 182.43 182.43 182.61 0.017466 1.88 2.37 7.14 0.99
Reach3b 19.52   5-year 3.11 181.60 182.31 182.31 182.49 0.019119 1.84 1.69 5.09 1.02
Reach3b 19.52   2-year 2.34 181.60 182.24 182.24 182.40 0.019623 1.74 1.35 4.50 1.02

Reach3b 19.51   Regional 27.29 181.50 184.11 183.11 184.15 0.000509 1.22 51.83 69.36 0.24
Reach3b 19.51   350-year 13.13 181.50 183.07 182.49 183.27 0.002548 1.95 6.73 44.01 0.50
Reach3b 19.51   100-year 7.98 181.50 182.67 182.21 182.80 0.002539 1.60 4.99 27.44 0.47
Reach3b 19.51   50-year 7.06 181.50 182.59 182.15 182.71 0.002522 1.52 4.65 23.51 0.46
Reach3b 19.51   25-year 5.92 181.50 182.48 182.08 182.59 0.002484 1.41 4.20 17.09 0.45
Reach3b 19.51   10-year 4.45 181.50 182.34 181.98 182.42 0.002389 1.24 3.58 13.88 0.43
Reach3b 19.51   5-year 3.11 181.50 182.19 181.88 182.25 0.002253 1.06 2.94 10.18 0.41
Reach3b 19.51   2-year 2.34 181.50 182.09 181.81 182.13 0.002140 0.93 2.52 8.27 0.39

Reach3b 19.50    56              Culvert

Reach3b 19.49   Regional 27.29 181.45 183.06 183.06 183.86 0.010232 3.97 6.87 63.33 1.00
Reach3b 19.49   350-year 13.13 181.45 182.76 182.44 183.04 0.004750 2.35 5.58 44.43 0.66
Reach3b 19.49   100-year 7.98 181.45 182.46 182.16 182.64 0.004115 1.85 4.32 36.04 0.59
Reach3b 19.49   50-year 7.06 181.45 182.40 182.11 182.56 0.003949 1.74 4.06 35.27 0.57
Reach3b 19.49   25-year 5.92 181.45 182.32 182.03 182.45 0.003695 1.59 3.73 34.27 0.54
Reach3b 19.49   10-year 4.45 181.45 182.21 181.93 182.31 0.003260 1.36 3.26 33.01 0.50
Reach3b 19.49   5-year 3.11 181.45 182.10 181.83 182.17 0.002690 1.12 2.79 31.53 0.44
Reach3b 19.49   2-year 2.34 181.45 182.02 181.77 182.07 0.002400 0.96 2.43 29.90 0.41

Reach3b 19.48   Regional 27.29 181.30 183.39 183.41 0.000272 0.67 77.30 117.79 0.16
Reach3b 19.48   350-year 13.13 181.30 182.85 182.87 0.000573 0.76 25.86 63.07 0.22
Reach3b 19.48   100-year 7.98 181.30 182.48 182.51 0.000982 0.77 11.28 18.63 0.27
Reach3b 19.48   50-year 7.06 181.30 182.41 182.44 0.001074 0.76 9.99 17.28 0.28
Reach3b 19.48   25-year 5.92 181.30 182.31 182.34 0.001231 0.74 8.42 16.19 0.30
Reach3b 19.48   10-year 4.45 181.30 182.18 182.21 0.001547 0.71 6.39 14.68 0.32
Reach3b 19.48   5-year 3.11 181.30 182.05 182.07 0.002072 0.68 4.59 12.54 0.35
Reach3b 19.48   2-year 2.34 181.30 181.96 181.98 0.002360 0.66 3.53 10.63 0.37

Reach3b 19.47   Regional 27.29 181.00 183.32 182.53 183.37 0.000839 1.32 44.09 44.80 0.29
Reach3b 19.47   350-year 13.13 181.00 182.72 182.08 182.80 0.001487 1.40 14.64 17.28 0.37
Reach3b 19.47   100-year 7.98 181.00 182.35 181.87 182.41 0.001598 1.20 9.30 12.62 0.37
Reach3b 19.47   50-year 7.06 181.00 182.27 181.82 182.33 0.001618 1.15 8.39 12.05 0.36
Reach3b 19.47   25-year 5.92 181.00 182.18 181.77 182.23 0.001648 1.08 7.25 11.37 0.36
Reach3b 19.47   10-year 4.45 181.00 182.04 181.68 182.08 0.001694 0.98 5.73 10.40 0.36
Reach3b 19.47   5-year 3.11 181.00 181.89 181.59 181.93 0.001742 0.87 4.29 9.33 0.35
Reach3b 19.47   2-year 2.34 181.00 181.79 181.53 181.82 0.001770 0.79 3.43 8.61 0.34

Reach3b 19.46   Regional 27.29 180.90 183.06 182.53 183.30 0.003056 2.33 18.88 19.24 0.55
Reach3b 19.46   350-year 13.13 180.90 182.62 182.07 182.73 0.001994 1.57 11.69 13.18 0.42
Reach3b 19.46   100-year 7.98 180.90 182.25 181.84 182.34 0.002217 1.35 7.48 10.25 0.42



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach3b 19.46   50-year 7.06 180.90 182.18 181.79 182.26 0.002258 1.30 6.74 9.81 0.42
Reach3b 19.46   25-year 5.92 180.90 182.08 181.73 182.16 0.002320 1.23 5.82 9.23 0.42
Reach3b 19.46   10-year 4.45 180.90 181.94 181.64 182.01 0.002439 1.12 4.59 8.45 0.42
Reach3b 19.46   5-year 3.11 180.90 181.80 181.55 181.85 0.002627 1.00 3.41 7.63 0.42
Reach3b 19.46   2-year 2.34 180.90 181.70 181.48 181.74 0.002807 0.92 2.69 6.95 0.42

Reach3b 19.45   Regional 27.29 180.70 183.10 182.11 183.13 0.000391 0.93 57.49 60.83 0.20
Reach3b 19.45   350-year 13.13 180.70 182.49 181.67 182.55 0.000941 1.15 14.06 13.80 0.30
Reach3b 19.45   100-year 7.98 180.70 182.11 181.47 182.16 0.000937 0.95 9.58 10.66 0.28
Reach3b 19.45   50-year 7.06 180.70 182.04 181.43 182.08 0.000926 0.90 8.80 10.30 0.28
Reach3b 19.45   25-year 5.92 180.70 181.94 181.38 181.97 0.000908 0.84 7.81 9.86 0.27
Reach3b 19.45   10-year 4.45 180.70 181.80 181.30 181.82 0.000879 0.74 6.46 9.23 0.26
Reach3b 19.45   5-year 3.11 180.70 181.65 181.22 181.67 0.000849 0.64 5.11 8.59 0.25
Reach3b 19.45   2-year 2.34 180.70 181.55 181.16 181.56 0.000828 0.57 4.27 8.16 0.24

Reach3b 19.44   Regional 27.29 180.60 182.98 183.06 0.001052 1.52 37.98 49.04 0.33
Reach3b 19.44   350-year 13.13 180.60 182.35 182.43 0.001446 1.40 13.14 13.09 0.37
Reach3b 19.44   100-year 7.98 180.60 181.96 182.03 0.001571 1.20 8.57 10.86 0.36
Reach3b 19.44   50-year 7.06 180.60 181.89 181.95 0.001565 1.14 7.80 10.46 0.36
Reach3b 19.44   25-year 5.92 180.60 181.80 181.85 0.001549 1.07 6.84 9.93 0.35
Reach3b 19.44   10-year 4.45 180.60 181.66 181.71 0.001519 0.95 5.55 9.18 0.34
Reach3b 19.44   5-year 3.11 180.60 181.52 181.55 0.001481 0.83 4.29 8.39 0.32
Reach3b 19.44   2-year 2.34 180.60 181.42 181.45 0.001445 0.74 3.51 7.80 0.31

Reach3b 19.43   Regional 27.29 180.40 182.81 182.93 0.001478 1.76 28.24 23.65 0.39
Reach3b 19.43   350-year 13.13 180.40 182.17 182.27 0.001689 1.47 13.71 21.87 0.39
Reach3b 19.43   100-year 7.98 180.40 181.75 181.83 0.002263 1.35 7.22 9.98 0.43
Reach3b 19.43   50-year 7.06 180.40 181.67 181.76 0.002308 1.30 6.51 9.56 0.43
Reach3b 19.43   25-year 5.92 180.40 181.58 181.65 0.002343 1.22 5.64 9.01 0.42
Reach3b 19.43   10-year 4.45 180.40 181.45 181.51 0.002401 1.11 4.50 8.23 0.42
Reach3b 19.43   5-year 3.11 180.40 181.31 181.36 0.002468 0.97 3.41 7.29 0.41
Reach3b 19.43   2-year 2.34 180.40 181.21 181.25 0.002568 0.88 2.75 6.63 0.40

Reach3b 19.42   Regional 27.29 180.20 182.63 181.92 182.77 0.001777 2.04 28.21 29.35 0.43
Reach3b 19.42   350-year 13.13 180.20 181.96 181.39 182.09 0.002086 1.75 11.68 11.42 0.44
Reach3b 19.42   100-year 7.98 180.20 181.43 181.12 181.56 0.003511 1.73 6.36 8.73 0.54
Reach3b 19.42   50-year 7.06 180.20 181.35 181.07 181.48 0.003710 1.68 5.65 8.33 0.55
Reach3b 19.42   25-year 5.92 180.20 181.26 181.00 181.37 0.003714 1.58 4.93 7.91 0.54
Reach3b 19.42   10-year 4.45 180.20 181.13 180.90 181.22 0.003725 1.42 3.95 7.30 0.52
Reach3b 19.42   5-year 3.11 180.20 181.03 180.79 181.10 0.003045 1.17 3.24 6.82 0.46
Reach3b 19.42   2-year 2.34 180.20 180.94 180.72 181.00 0.002867 1.03 2.67 6.39 0.44

Reach3b 19.41   Regional 27.29 180.00 182.70 181.26 182.71 0.000119 0.55 101.42 92.74 0.11
Reach3b 19.41   350-year 13.13 180.00 181.98 180.90 182.01 0.000354 0.74 21.96 18.68 0.19
Reach3b 19.41   100-year 7.98 180.00 181.42 180.74 181.45 0.000563 0.71 12.70 14.81 0.22
Reach3b 19.41   50-year 7.06 180.00 181.33 180.71 181.36 0.000597 0.69 11.39 14.27 0.22
Reach3b 19.41   25-year 5.92 180.00 181.24 180.67 181.26 0.000601 0.65 10.02 13.69 0.22
Reach3b 19.41   10-year 4.45 180.00 181.09 180.60 181.11 0.000613 0.58 8.15 12.86 0.21
Reach3b 19.41   5-year 3.11 180.00 181.00 180.52 181.01 0.000483 0.47 6.92 12.20 0.19
Reach3b 19.41   2-year 2.34 180.00 180.91 180.46 180.92 0.000449 0.41 5.86 11.60 0.17

Reach3b 19.40   Regional 73.50 179.90 182.45 181.61 182.66 0.001926 2.13 45.79 39.40 0.46
Reach3b 19.40   350-year 41.78 179.90 181.76 181.19 181.92 0.002302 1.82 27.37 22.86 0.47
Reach3b 19.40   100-year 22.35 179.90 181.22 180.87 181.34 0.003031 1.56 15.87 19.46 0.50
Reach3b 19.40   50-year 19.54 179.90 181.13 180.81 181.24 0.003216 1.50 14.15 18.83 0.51
Reach3b 19.40   25-year 16.64 179.90 181.03 180.75 181.14 0.003449 1.44 12.36 18.15 0.51
Reach3b 19.40   10-year 12.70 179.90 180.89 180.67 180.98 0.003863 1.34 9.90 17.13 0.53
Reach3b 19.40   5-year 10.25 179.90 180.80 180.61 180.88 0.004266 1.27 8.30 16.43 0.54
Reach3b 19.40   2-year 8.12 179.90 180.71 180.55 180.78 0.004726 1.20 6.89 15.71 0.55

Reach3b 19.39   Regional 73.50 179.50 181.63 181.63 182.40 0.009257 4.16 24.05 17.38 0.97
Reach3b 19.39   350-year 41.78 179.50 181.07 181.07 181.65 0.010441 3.50 15.09 14.97 0.97
Reach3b 19.39   100-year 22.35 179.50 180.72 180.65 181.05 0.008899 2.63 10.13 13.16 0.85
Reach3b 19.39   50-year 19.54 179.50 180.66 180.57 180.95 0.008503 2.47 9.35 12.85 0.82
Reach3b 19.39   25-year 16.64 179.50 180.59 180.49 180.85 0.008088 2.28 8.49 12.50 0.79
Reach3b 19.39   10-year 12.70 179.50 180.49 180.38 180.69 0.007485 2.01 7.20 11.99 0.75
Reach3b 19.39   5-year 10.25 179.50 180.42 180.30 180.58 0.007016 1.82 6.33 11.62 0.71
Reach3b 19.39   2-year 8.12 179.50 180.34 180.22 180.47 0.006701 1.64 5.47 11.23 0.68

Reach3b 19.38   Regional 73.50 178.90 181.45 180.91 181.83 0.003552 2.82 31.37 19.13 0.61
Reach3b 19.38   350-year 41.78 178.90 180.58 180.41 180.97 0.006939 2.79 16.37 15.40 0.79
Reach3b 19.38   100-year 22.35 178.90 180.03 180.03 180.39 0.013327 2.66 8.59 12.89 0.99
Reach3b 19.38   50-year 19.54 178.90 179.97 179.97 180.30 0.013675 2.54 7.80 12.58 0.99
Reach3b 19.38   25-year 16.64 178.90 179.90 179.90 180.20 0.014162 2.41 6.96 12.24 0.99
Reach3b 19.38   10-year 12.70 178.90 179.80 179.80 180.05 0.015020 2.20 5.77 11.74 0.99
Reach3b 19.38   5-year 10.25 178.90 179.73 179.73 179.95 0.015939 2.07 4.95 11.28 1.00
Reach3b 19.38   2-year 8.12 178.90 179.66 179.66 179.85 0.016450 1.95 4.17 10.64 0.99

Reach3b 19.37   Regional 73.50 177.78 181.18 180.24 181.58 0.003849 3.01 32.10 22.93 0.52
Reach3b 19.37   350-year 41.78 177.78 180.23 179.47 180.63 0.003777 2.80 14.94 16.53 0.57
Reach3b 19.37   100-year 22.35 177.78 179.40 178.89 179.66 0.004301 2.26 9.87 12.91 0.57
Reach3b 19.37   50-year 19.54 177.78 179.26 178.80 179.50 0.004433 2.17 9.02 12.12 0.57
Reach3b 19.37   25-year 16.64 177.78 179.11 178.69 179.32 0.004597 2.05 8.11 11.26 0.57
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Reach3b 19.37   10-year 12.70 177.78 178.89 178.54 179.07 0.004889 1.88 6.77 9.95 0.57
Reach3b 19.37   5-year 10.25 177.78 178.74 178.44 178.90 0.005168 1.75 5.85 9.02 0.57
Reach3b 19.37   2-year 8.12 177.78 178.60 178.35 178.73 0.005535 1.63 4.98 8.16 0.58

Reach3b 19.36    57              Culvert

Reach3b 19.35   Regional 73.50 177.72 180.18 180.18 181.40 0.008882 4.90 14.99 16.51 1.00
Reach3b 19.35   350-year 41.78 177.72 179.41 179.41 180.25 0.010050 4.06 10.29 13.54 1.00
Reach3b 19.35   100-year 22.35 177.72 178.83 178.83 179.39 0.011561 3.30 6.78 11.02 1.00
Reach3b 19.35   50-year 19.54 177.72 178.74 178.74 179.24 0.011901 3.15 6.20 10.55 1.00
Reach3b 19.35   25-year 16.64 177.72 178.63 178.63 179.09 0.012277 2.98 5.58 10.04 1.00
Reach3b 19.35   10-year 12.70 177.72 178.50 178.48 178.86 0.012081 2.67 4.77 9.39 0.96
Reach3b 19.35   5-year 10.25 177.72 178.42 178.38 178.71 0.011125 2.39 4.30 8.98 0.91
Reach3b 19.35   2-year 8.12 177.72 178.35 178.28 178.58 0.010202 2.12 3.83 8.57 0.85

Reach3b 19.34   Regional 73.50 177.00 179.41 179.41 180.17 0.010665 3.86 19.65 14.51 0.98
Reach3b 19.34   350-year 41.78 177.00 178.91 178.91 179.45 0.012554 3.24 12.91 12.34 1.00
Reach3b 19.34   100-year 22.35 177.00 178.49 178.49 178.88 0.013933 2.76 8.10 10.47 1.00
Reach3b 19.34   50-year 19.54 177.00 178.42 178.42 178.78 0.014216 2.67 7.32 10.13 1.00
Reach3b 19.34   25-year 16.64 177.00 178.33 178.33 178.67 0.014586 2.56 6.49 9.75 1.00
Reach3b 19.34   10-year 12.70 177.00 178.21 178.21 178.50 0.015221 2.40 5.30 9.11 1.00
Reach3b 19.34   5-year 10.25 177.00 178.12 178.12 178.38 0.015719 2.27 4.51 8.61 1.00
Reach3b 19.34   2-year 8.12 177.00 178.03 178.03 178.26 0.016264 2.16 3.76 7.95 1.00

Reach3b 19.33   Regional 73.50 175.80 178.43 178.43 179.28 0.009162 4.24 21.82 15.10 0.95
Reach3b 19.33   350-year 41.78 175.80 177.83 177.83 178.46 0.010457 3.58 13.46 12.63 0.96
Reach3b 19.33   100-year 22.35 175.80 177.35 177.35 177.80 0.012465 2.97 7.96 10.38 0.98
Reach3b 19.33   50-year 19.54 175.80 177.28 177.28 177.68 0.012784 2.84 7.18 9.98 0.98
Reach3b 19.33   25-year 16.64 175.80 177.19 177.19 177.56 0.013475 2.71 6.30 9.41 0.99
Reach3b 19.33   10-year 12.70 175.80 177.05 177.05 177.37 0.015014 2.52 5.09 8.54 1.01
Reach3b 19.33   5-year 10.25 175.80 176.96 176.96 177.25 0.015753 2.38 4.32 7.93 1.01
Reach3b 19.33   2-year 8.12 175.80 176.87 176.87 177.12 0.016647 2.24 3.62 7.31 1.02

Reach3b 19.32   Regional 73.50 174.60 176.92 176.92 177.74 0.009834 4.42 24.79 16.82 0.97
Reach3b 19.32   350-year 41.78 174.60 176.33 176.33 176.94 0.010800 3.73 15.50 14.37 0.97
Reach3b 19.32   100-year 22.35 174.60 175.85 175.85 176.29 0.012079 3.08 9.22 11.90 0.97
Reach3b 19.32   50-year 19.54 174.60 175.77 175.77 176.17 0.012386 2.95 8.26 11.47 0.97
Reach3b 19.32   25-year 16.64 174.60 175.67 175.67 176.05 0.012912 2.82 7.21 10.97 0.97
Reach3b 19.32   10-year 12.70 174.60 175.55 175.55 175.86 0.013312 2.58 5.84 10.27 0.97
Reach3b 19.32   5-year 10.25 174.60 175.45 175.45 175.74 0.014049 2.42 4.90 9.76 0.97
Reach3b 19.32   2-year 8.12 174.60 175.36 175.36 175.61 0.014675 2.26 4.07 9.28 0.98

Reach3b 19.31   Regional 73.50 174.00 176.81 177.09 0.002073 2.45 38.84 20.90 0.48
Reach3b 19.31   350-year 41.78 174.00 175.99 176.20 0.002514 2.10 23.55 16.80 0.50
Reach3b 19.31   100-year 22.35 174.00 175.40 175.55 0.002885 1.72 14.33 14.38 0.50
Reach3b 19.31   50-year 19.54 174.00 175.30 175.44 0.002959 1.65 12.94 13.97 0.50
Reach3b 19.31   25-year 16.64 174.00 175.19 175.32 0.003048 1.56 11.46 13.50 0.50
Reach3b 19.31   10-year 12.70 174.00 175.04 175.14 0.003179 1.43 9.41 12.83 0.50
Reach3b 19.31   5-year 10.25 174.00 174.93 175.02 0.003338 1.33 8.02 12.35 0.50
Reach3b 19.31   2-year 8.12 174.00 174.82 174.89 0.003674 1.25 6.67 11.80 0.51

Reach3b 19.30   Regional 73.50 173.60 176.66 176.95 0.002273 2.76 46.25 25.17 0.52
Reach3b 19.30   350-year 41.78 173.60 175.82 176.04 0.002574 2.34 28.06 19.49 0.52
Reach3b 19.30   100-year 22.35 173.60 175.22 175.37 0.002655 1.89 17.22 16.58 0.50
Reach3b 19.30   50-year 19.54 173.60 175.12 175.26 0.002613 1.79 15.64 16.06 0.49
Reach3b 19.30   25-year 16.64 173.60 175.02 175.14 0.002538 1.67 13.99 15.51 0.48
Reach3b 19.30   10-year 12.70 173.60 174.87 174.97 0.002351 1.48 11.74 14.71 0.45
Reach3b 19.30   5-year 10.25 173.60 174.76 174.85 0.002214 1.34 10.20 14.10 0.43
Reach3b 19.30   2-year 8.12 173.60 174.65 174.72 0.002155 1.22 8.64 13.39 0.41

Reach3b 19.29   Regional 73.50 173.50 176.46 175.52 176.75 0.002140 2.60 42.20 22.21 0.50
Reach3b 19.29   350-year 41.78 173.50 175.55 174.98 175.79 0.002893 2.32 24.33 17.47 0.54
Reach3b 19.29   100-year 22.35 173.50 174.88 174.56 175.07 0.004076 2.04 13.57 14.43 0.60
Reach3b 19.29   50-year 19.54 173.50 174.77 174.49 174.96 0.004295 1.97 12.09 13.95 0.60
Reach3b 19.29   25-year 16.64 173.50 174.68 174.42 174.85 0.004229 1.84 10.85 13.52 0.59
Reach3b 19.29   10-year 12.70 173.50 174.59 174.30 174.71 0.003425 1.56 9.66 13.11 0.52
Reach3b 19.29   5-year 10.25 173.50 174.52 174.22 174.61 0.003025 1.38 8.68 12.78 0.48
Reach3b 19.29   2-year 8.12 173.50 174.39 174.15 174.47 0.003454 1.32 7.04 12.21 0.50

Reach3b 19.28   Regional 85.50 173.34 176.47 175.36 176.67 0.001494 2.18 53.10 27.02 0.40
Reach3b 19.28   350-year 50.92 173.34 175.37 174.81 175.70 0.003768 2.56 20.15 19.74 0.59
Reach3b 19.28   100-year 27.54 173.34 174.80 174.35 175.00 0.003567 1.97 14.13 16.81 0.54
Reach3b 19.28   50-year 24.09 173.34 174.71 174.28 174.88 0.003507 1.86 13.09 16.30 0.53
Reach3b 19.28   25-year 21.07 173.34 174.62 174.21 174.77 0.003445 1.75 12.14 15.84 0.52
Reach3b 19.28   10-year 17.67 173.34 174.51 174.12 174.64 0.003363 1.62 10.99 15.27 0.50
Reach3b 19.28   5-year 15.27 173.34 174.42 174.06 174.54 0.003294 1.52 10.12 14.85 0.49
Reach3b 19.28   2-year 12.16 173.34 174.31 173.97 174.41 0.003178 1.37 8.90 14.09 0.47

Reach3b 19.27    58              Bridge

Reach3b 19.26   Regional 85.50 173.40 175.29 175.29 176.23 0.011157 4.29 19.93 32.31 1.00
Reach3b 19.26   350-year 50.92 173.40 174.74 174.74 175.40 0.012427 3.60 14.13 23.93 1.00
Reach3b 19.26   100-year 27.54 173.40 174.29 174.29 174.73 0.014211 2.94 9.37 21.20 1.00
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Reach3b 19.26   50-year 24.09 173.40 174.22 174.22 174.62 0.014678 2.81 8.56 20.80 1.00
Reach3b 19.26   25-year 21.07 173.40 174.15 174.15 174.52 0.015117 2.69 7.83 20.44 1.00
Reach3b 19.26   10-year 17.67 173.40 174.07 174.07 174.39 0.015656 2.54 6.97 20.02 1.00
Reach3b 19.26   5-year 15.27 173.40 174.01 174.01 174.30 0.016015 2.41 6.34 19.71 0.99
Reach3b 19.26   2-year 12.16 173.40 173.92 173.92 174.18 0.017027 2.24 5.42 19.27 1.00

Reach3b 19.25   Regional 85.50 171.60 174.39 174.69 0.003252 3.03 53.18 30.02 0.60
Reach3b 19.25   350-year 50.92 171.60 173.78 173.97 0.002890 2.38 37.10 24.11 0.54
Reach3b 19.25   100-year 27.54 171.60 173.23 173.35 0.002784 1.88 24.48 21.84 0.51
Reach3b 19.25   50-year 24.09 171.60 173.13 173.25 0.002764 1.78 22.38 21.42 0.50
Reach3b 19.25   25-year 21.07 171.60 173.04 173.15 0.002736 1.69 20.47 21.04 0.49
Reach3b 19.25   10-year 17.67 171.60 172.94 173.03 0.002680 1.58 18.27 20.59 0.48
Reach3b 19.25   5-year 15.27 171.60 172.86 172.94 0.002617 1.48 16.66 20.26 0.47
Reach3b 19.25   2-year 12.16 171.60 172.75 172.82 0.002472 1.34 14.52 19.82 0.44

Reach3b 19.24   Regional 85.50 171.30 174.12 174.44 0.002925 2.81 48.20 28.71 0.57
Reach3b 19.24   350-year 50.92 171.30 173.48 173.72 0.003202 2.41 31.17 24.43 0.57
Reach3b 19.24   100-year 27.54 171.30 172.89 173.09 0.003928 2.06 17.93 20.74 0.59
Reach3b 19.24   50-year 24.09 171.30 172.78 172.97 0.004231 2.01 15.69 19.90 0.60
Reach3b 19.24   25-year 21.07 171.30 172.68 172.86 0.004635 1.97 13.63 19.07 0.62
Reach3b 19.24   10-year 17.67 171.30 172.55 172.73 0.005353 1.94 11.20 18.02 0.65
Reach3b 19.24   5-year 15.27 171.30 172.44 172.62 0.006216 1.92 9.39 16.85 0.69
Reach3b 19.24   2-year 12.16 171.30 172.29 172.20 172.48 0.008162 1.92 7.05 14.71 0.76

Reach3b 19.23   Regional 85.50 170.80 174.07 174.24 0.001151 2.00 65.52 39.34 0.37
Reach3b 19.23   350-year 50.92 170.80 173.42 173.53 0.000993 1.58 45.54 27.99 0.33
Reach3b 19.23   100-year 27.54 170.80 172.84 172.91 0.000825 1.19 30.38 24.09 0.29
Reach3b 19.23   50-year 24.09 170.80 172.73 172.79 0.000798 1.12 27.77 23.36 0.28
Reach3b 19.23   25-year 21.07 170.80 172.63 172.68 0.000775 1.06 25.34 22.65 0.27
Reach3b 19.23   10-year 17.67 170.80 172.49 172.54 0.000749 0.98 22.45 21.74 0.26
Reach3b 19.23   5-year 15.27 170.80 172.39 172.43 0.000734 0.92 20.24 20.93 0.26
Reach3b 19.23   2-year 12.16 170.80 172.24 172.28 0.000709 0.84 17.25 19.72 0.25

Reach3b 19.22   Regional 85.50 170.70 173.78 174.09 0.002796 2.87 53.22 32.18 0.56
Reach3b 19.22   350-year 50.92 170.70 173.15 173.39 0.002958 2.46 34.18 27.64 0.55
Reach3b 19.22   100-year 27.54 170.70 172.59 172.78 0.003092 2.04 19.98 23.58 0.53
Reach3b 19.22   50-year 24.09 170.70 172.49 172.66 0.003161 1.97 17.56 22.42 0.53
Reach3b 19.22   25-year 21.07 170.70 172.39 172.55 0.003237 1.89 15.37 21.01 0.53
Reach3b 19.22   10-year 17.67 170.70 172.27 172.42 0.003305 1.79 12.96 18.96 0.53
Reach3b 19.22   5-year 15.27 170.70 172.17 172.31 0.003422 1.72 11.19 17.28 0.53
Reach3b 19.22   2-year 12.16 170.70 172.03 172.16 0.003547 1.60 9.02 14.97 0.53

Reach3b 19.21   Regional 85.50 170.00 172.73 172.73 173.51 0.008727 4.37 31.12 22.59 0.94
Reach3b 19.21   350-year 50.92 170.00 172.19 172.19 172.80 0.009130 3.71 19.99 19.07 0.92
Reach3b 19.21   100-year 27.54 170.00 171.71 171.71 172.16 0.009854 3.07 11.59 15.89 0.90
Reach3b 19.21   50-year 24.09 170.00 171.64 171.62 172.05 0.009680 2.92 10.41 15.28 0.89
Reach3b 19.21   25-year 21.07 170.00 171.57 171.54 171.94 0.009342 2.75 9.41 14.75 0.86
Reach3b 19.21   10-year 17.67 170.00 171.49 171.43 171.81 0.009042 2.55 8.17 14.06 0.83
Reach3b 19.21   5-year 15.27 170.00 171.44 171.34 171.71 0.008251 2.35 7.47 13.38 0.79
Reach3b 19.21   2-year 12.16 170.00 171.35 171.21 171.57 0.007630 2.11 6.33 11.83 0.75

Reach3b 19.20   Regional 85.50 169.10 171.61 171.61 172.40 0.009369 4.45 30.44 20.83 0.98
Reach3b 19.20   350-year 50.92 169.10 171.11 171.11 171.70 0.009455 3.73 20.46 18.99 0.94
Reach3b 19.20   100-year 27.54 169.10 170.67 170.67 171.09 0.009711 3.04 12.43 17.18 0.90
Reach3b 19.20   50-year 24.09 169.10 170.58 170.58 170.98 0.010059 2.94 10.96 16.63 0.91
Reach3b 19.20   25-year 21.07 169.10 170.50 170.50 170.88 0.010363 2.83 9.65 15.89 0.91
Reach3b 19.20   10-year 17.67 169.10 170.41 170.41 170.75 0.010641 2.68 8.19 14.95 0.91
Reach3b 19.20   5-year 15.27 169.10 170.32 170.32 170.65 0.011697 2.62 6.91 13.67 0.93
Reach3b 19.20   2-year 12.16 169.10 170.20 170.20 170.51 0.012909 2.48 5.46 11.62 0.96

Reach3b 19.19   Regional 85.50 168.20 171.66 171.84 0.001196 2.13 64.18 34.03 0.38
Reach3b 19.19   350-year 50.92 168.20 171.16 171.26 0.000779 1.54 50.59 25.25 0.30
Reach3b 19.19   100-year 27.54 168.20 170.52 170.58 0.000617 1.14 35.11 22.94 0.25
Reach3b 19.19   50-year 24.09 168.20 170.39 170.44 0.000602 1.08 32.10 22.41 0.25
Reach3b 19.19   25-year 21.07 168.20 170.25 170.30 0.000605 1.03 29.05 21.85 0.25
Reach3b 19.19   10-year 17.67 168.20 170.07 170.11 0.000626 0.98 25.21 21.14 0.25
Reach3b 19.19   5-year 15.27 168.20 169.93 169.97 0.000654 0.94 22.27 20.57 0.25
Reach3b 19.19   2-year 12.16 168.20 169.71 169.75 0.000759 0.91 17.80 19.47 0.26

Reach1a1 23.731  Regional 139.59 227.00 235.17 235.17 0.000004 0.12 1206.18 194.20 0.01
Reach1a1 23.731  350-year 79.77 227.00 234.33 234.33 0.000002 0.08 1048.62 181.59 0.01
Reach1a1 23.731  100-year 54.39 227.00 232.39 232.39 0.000002 0.08 715.93 159.85 0.01
Reach1a1 23.731  50-year 48.09 227.00 231.96 231.96 0.000002 0.07 646.86 156.22 0.01
Reach1a1 23.731  25-year 41.96 227.00 231.54 231.54 0.000002 0.07 582.34 152.70 0.01
Reach1a1 23.731  10-year 34.04 227.00 231.00 231.00 0.000002 0.07 502.24 145.20 0.01
Reach1a1 23.731  5-year 28.03 227.00 230.56 230.56 0.000002 0.06 438.52 142.01 0.01
Reach1a1 23.731  2-year 19.66 227.00 230.05 230.05 0.000002 0.05 368.11 138.40 0.01

Reach1a1 23.73   Regional 139.59 227.00 235.17 235.17 0.000003 0.13 1114.90 216.12 0.02
Reach1a1 23.73   350-year 79.77 227.00 234.33 234.33 0.000001 0.08 949.75 180.42 0.01
Reach1a1 23.73   100-year 54.39 227.00 232.39 232.39 0.000002 0.09 627.93 156.17 0.01
Reach1a1 23.73   50-year 48.09 227.00 231.96 231.96 0.000002 0.09 560.48 151.85 0.01
Reach1a1 23.73   25-year 41.96 227.00 231.54 231.54 0.000002 0.08 498.86 143.47 0.01



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach1a1 23.73   10-year 34.04 227.00 231.00 231.00 0.000002 0.08 423.61 136.78 0.01
Reach1a1 23.73   5-year 28.03 227.00 230.56 230.56 0.000003 0.08 363.68 133.35 0.01
Reach1a1 23.73   2-year 19.66 227.00 230.05 230.05 0.000002 0.07 297.75 129.24 0.01

Reach1a1 23.72   Regional 139.59 227.00 235.17 235.17 0.000002 0.12 1202.70 218.19 0.01
Reach1a1 23.72   350-year 79.77 227.00 234.33 234.33 0.000001 0.08 1034.16 183.11 0.01
Reach1a1 23.72   100-year 54.39 227.00 232.39 232.39 0.000001 0.08 706.32 157.94 0.01
Reach1a1 23.72   50-year 48.09 227.00 231.96 231.96 0.000001 0.08 638.51 152.62 0.01
Reach1a1 23.72   25-year 41.96 227.00 231.54 231.54 0.000001 0.07 575.53 149.30 0.01
Reach1a1 23.72   10-year 34.04 227.00 231.00 231.00 0.000001 0.07 496.26 145.27 0.01
Reach1a1 23.72   5-year 28.03 227.00 230.56 230.56 0.000002 0.06 432.52 141.93 0.01
Reach1a1 23.72   2-year 19.66 227.00 230.05 230.05 0.000001 0.05 362.23 138.24 0.01

Reach1a1 23.71   Regional 139.59 227.00 235.17 235.17 0.000003 0.12 1166.11 230.99 0.02
Reach1a1 23.71   350-year 79.77 227.00 234.33 234.33 0.000001 0.08 985.44 178.96 0.01
Reach1a1 23.71   100-year 54.39 227.00 232.39 232.39 0.000002 0.08 662.24 155.05 0.01
Reach1a1 23.71   50-year 48.09 227.00 231.96 231.96 0.000002 0.08 595.38 150.56 0.01
Reach1a1 23.71   25-year 41.96 227.00 231.54 231.54 0.000002 0.08 533.35 146.91 0.01
Reach1a1 23.71   10-year 34.04 227.00 231.00 231.00 0.000002 0.07 455.56 142.10 0.01
Reach1a1 23.71   5-year 28.03 227.00 230.56 230.56 0.000002 0.07 393.33 138.44 0.01
Reach1a1 23.71   2-year 19.66 227.00 230.05 230.05 0.000002 0.06 324.76 135.00 0.01

Reach1a1 23.7    Regional 139.59 227.75 235.13 231.36 235.16 0.000121 1.19 343.17 144.14 0.14
Reach1a1 23.7    350-year 79.77 227.75 234.08 230.23 234.27 0.000393 1.94 41.14 103.38 0.25
Reach1a1 23.7    100-year 54.39 227.75 232.15 229.68 232.34 0.000613 1.90 28.62 41.23 0.29
Reach1a1 23.7    50-year 48.09 227.75 231.73 229.53 231.90 0.000673 1.86 25.84 36.98 0.30
Reach1a1 23.7    25-year 41.96 227.75 231.32 229.37 231.49 0.000733 1.81 23.22 32.89 0.31
Reach1a1 23.7    10-year 34.04 227.75 230.80 229.16 230.95 0.000812 1.71 19.86 28.69 0.31
Reach1a1 23.7    5-year 28.03 227.75 230.38 228.99 230.51 0.000910 1.64 17.08 25.47 0.32
Reach1a1 23.7    2-year 19.66 227.75 229.93 228.72 230.02 0.000839 1.39 14.14 23.07 0.30

Reach1a1 23.69    9               Culvert

Reach1a1 23.68   Regional 139.59 227.50 232.49 231.11 232.79 0.001741 2.92 91.52 38.68 0.42
Reach1a1 23.68   350-year 79.77 227.50 231.41 229.99 231.91 0.002774 3.14 25.42 27.26 0.51
Reach1a1 23.68   100-year 54.39 227.50 231.01 229.42 231.30 0.001854 2.39 22.80 23.40 0.41
Reach1a1 23.68   50-year 48.09 227.50 230.86 229.27 231.11 0.001668 2.20 21.86 22.29 0.38
Reach1a1 23.68   25-year 41.96 227.50 230.70 229.12 230.90 0.001504 2.02 20.78 21.13 0.36
Reach1a1 23.68   10-year 34.04 227.50 230.43 228.91 230.60 0.001317 1.79 19.07 19.55 0.33
Reach1a1 23.68   5-year 28.03 227.50 230.19 228.74 230.32 0.001195 1.60 17.48 18.42 0.31
Reach1a1 23.68   2-year 19.66 227.50 229.80 228.47 229.89 0.000993 1.32 14.93 16.57 0.28

Reach1a1 23.67   Regional 139.59 227.40 232.50 230.70 232.65 0.000870 2.21 142.10 61.70 0.33
Reach1a1 23.67   350-year 79.77 227.40 231.52 230.06 231.64 0.000865 1.87 88.32 49.60 0.32
Reach1a1 23.67   100-year 54.39 227.40 231.04 229.66 231.13 0.000770 1.60 66.11 42.66 0.29
Reach1a1 23.67   50-year 48.09 227.40 230.88 229.56 230.97 0.000756 1.53 59.50 39.82 0.29
Reach1a1 23.67   25-year 41.96 227.40 230.70 229.44 230.78 0.000750 1.46 52.64 36.54 0.29
Reach1a1 23.67   10-year 34.04 227.40 230.42 229.27 230.49 0.000773 1.37 43.04 32.27 0.28
Reach1a1 23.67   5-year 28.03 227.40 230.16 229.14 230.23 0.000839 1.33 35.05 29.29 0.29
Reach1a1 23.67   2-year 19.66 227.40 229.75 228.91 229.82 0.000972 1.24 24.03 24.32 0.30

Reach2a 23.13   Regional 17.89 226.60 229.63 229.79 0.000184 1.96 28.53 19.58 0.38
Reach2a 23.13   350-year 15.29 226.60 229.34 229.49 0.000204 1.92 23.22 17.18 0.39
Reach2a 23.13   100-year 11.52 226.60 228.88 229.03 0.000252 1.86 15.97 14.28 0.42
Reach2a 23.13   50-year 10.40 226.60 228.74 228.88 0.000272 1.84 13.94 13.39 0.43
Reach2a 23.13   25-year 9.28 226.60 228.58 228.73 0.000297 1.82 11.97 12.41 0.44
Reach2a 23.13   10-year 7.79 226.60 228.37 228.51 0.000338 1.78 9.50 10.91 0.46
Reach2a 23.13   5-year 6.62 226.60 228.20 228.33 0.000381 1.74 7.69 9.70 0.48
Reach2a 23.13   2-year 4.91 226.60 227.92 228.05 0.000483 1.68 5.23 8.00 0.52

Reach2a 23.12   Regional 17.89 226.50 228.75 228.75 229.70 0.000015 4.38 14.84 15.12 0.99
Reach2a 23.12   350-year 15.29 226.50 228.55 228.55 229.42 0.000016 4.18 11.95 13.29 0.99
Reach2a 23.12   100-year 11.52 226.50 228.24 228.24 228.97 0.000017 3.80 8.33 10.73 0.99
Reach2a 23.12   50-year 10.40 226.50 228.14 228.14 228.83 0.000017 3.69 7.27 10.00 1.00
Reach2a 23.12   25-year 9.28 226.50 228.04 228.04 228.68 0.000018 3.55 6.30 9.30 0.99
Reach2a 23.12   10-year 7.79 226.50 227.90 227.90 228.47 0.000018 3.35 5.08 8.33 0.99
Reach2a 23.12   5-year 6.62 226.50 227.78 227.78 228.29 0.000019 3.18 4.13 7.38 0.99
Reach2a 23.12   2-year 4.91 226.50 227.60 227.60 228.02 0.000020 2.88 2.89 5.88 1.00

Reach2a 23.11   Regional 17.89 226.35 228.39 228.33 228.97 0.001171 3.67 12.52 13.79 0.87
Reach2a 23.11   350-year 15.29 226.35 228.18 228.18 228.77 0.001374 3.66 9.80 12.15 0.93
Reach2a 23.11   100-year 11.52 226.35 227.93 227.93 228.46 0.001490 3.40 6.99 10.14 0.94
Reach2a 23.11   50-year 10.40 226.35 227.85 227.85 228.36 0.001527 3.30 6.20 9.50 0.94
Reach2a 23.11   25-year 9.28 226.35 227.77 227.77 228.24 0.001550 3.18 5.47 8.85 0.94
Reach2a 23.11   10-year 7.79 226.35 227.65 227.65 228.09 0.001628 3.03 4.45 7.86 0.94
Reach2a 23.11   5-year 6.62 226.35 227.54 227.54 227.95 0.001728 2.91 3.65 7.00 0.95
Reach2a 23.11   2-year 4.91 226.35 227.37 227.37 227.73 0.001894 2.67 2.59 5.65 0.97

Reach2a 23.1    Regional 17.89 226.30 228.54 227.64 228.79 0.000423 2.18 8.20 8.25 0.46
Reach2a 23.1    350-year 15.29 226.30 228.22 227.51 228.46 0.000522 2.18 7.01 6.50 0.50
Reach2a 23.1    100-year 11.52 226.30 227.90 227.31 228.10 0.000540 1.97 5.85 5.53 0.50
Reach2a 23.1    50-year 10.40 226.30 227.79 227.24 227.98 0.000552 1.90 5.47 5.32 0.50
Reach2a 23.1    25-year 9.28 226.30 227.68 227.17 227.85 0.000569 1.83 5.06 5.10 0.50



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2a 23.1    10-year 7.79 226.30 227.52 227.07 227.68 0.000602 1.74 4.48 4.78 0.50
Reach2a 23.1    5-year 6.62 226.30 227.39 226.99 227.53 0.000647 1.66 3.98 4.51 0.51
Reach2a 23.1    2-year 4.91 226.30 227.17 226.87 227.29 0.000751 1.54 3.18 4.08 0.53

Reach2a 23.09    10              Culvert

Reach2a 23.08   Regional 17.89 225.85 228.14 227.20 228.37 0.000316 2.14 8.36 12.05 0.45
Reach2a 23.08   350-year 15.29 225.85 227.99 227.06 228.18 0.000289 1.96 7.81 11.21 0.43
Reach2a 23.08   100-year 11.52 225.85 227.72 226.85 227.87 0.000255 1.68 6.84 9.78 0.39
Reach2a 23.08   50-year 10.40 225.85 227.63 226.79 227.76 0.000246 1.60 6.51 9.30 0.38
Reach2a 23.08   25-year 9.28 225.85 227.53 226.72 227.65 0.000237 1.51 6.15 8.79 0.37
Reach2a 23.08   10-year 7.79 225.85 227.39 226.62 227.48 0.000225 1.39 5.62 7.99 0.36
Reach2a 23.08   5-year 6.62 225.85 227.26 226.54 227.34 0.000217 1.28 5.15 7.63 0.35
Reach2a 23.08   2-year 4.91 225.85 227.05 226.42 227.11 0.000203 1.12 4.39 7.06 0.33

Reach2a 23.07   Regional 17.89 225.75 227.62 227.62 228.24 0.001293 3.88 13.31 14.81 0.94
Reach2a 23.07   350-year 15.29 225.75 227.47 227.47 228.05 0.001345 3.73 11.16 13.48 0.95
Reach2a 23.07   100-year 11.52 225.75 227.22 227.22 227.74 0.001437 3.44 8.15 11.33 0.95
Reach2a 23.07   50-year 10.40 225.75 227.14 227.14 227.64 0.001472 3.34 7.28 10.63 0.96
Reach2a 23.07   25-year 9.28 225.75 227.06 227.06 227.53 0.001520 3.24 6.40 9.87 0.96
Reach2a 23.07   10-year 7.79 225.75 226.93 226.93 227.37 0.001620 3.10 5.23 8.75 0.97
Reach2a 23.07   5-year 6.62 225.75 226.84 226.84 227.24 0.001643 2.94 4.45 8.04 0.96
Reach2a 23.07   2-year 4.91 225.75 226.68 226.68 227.02 0.001770 2.69 3.25 6.86 0.97

Reach2a 23.06   Regional 17.89 225.50 227.18 227.18 227.77 0.001429 3.57 9.60 12.15 0.95
Reach2a 23.06   350-year 15.29 225.50 227.04 227.04 227.59 0.001518 3.44 7.97 10.82 0.97
Reach2a 23.06   100-year 11.52 225.50 226.84 226.84 227.31 0.001576 3.13 5.96 9.29 0.96
Reach2a 23.06   50-year 10.40 225.50 226.76 226.76 227.21 0.001634 3.04 5.32 8.77 0.96
Reach2a 23.06   25-year 9.28 225.50 226.69 226.69 227.11 0.001680 2.94 4.71 8.26 0.96
Reach2a 23.06   10-year 7.79 225.50 226.60 226.60 226.98 0.001738 2.78 3.94 7.49 0.96
Reach2a 23.06   5-year 6.62 225.50 226.51 226.51 226.86 0.001854 2.66 3.30 6.77 0.98
Reach2a 23.06   2-year 4.91 225.50 226.37 226.37 226.67 0.001966 2.42 2.47 5.76 0.97

Reach2a 23.05   Regional 17.89 225.30 227.20 227.02 227.63 0.000970 3.05 11.82 13.92 0.78
Reach2a 23.05   350-year 15.29 225.30 226.92 226.90 227.43 0.001439 3.26 8.31 11.56 0.92
Reach2a 23.05   100-year 11.52 225.30 226.69 226.69 227.15 0.001655 3.07 5.88 9.63 0.95
Reach2a 23.05   50-year 10.40 225.30 226.62 226.62 227.06 0.001720 2.99 5.23 9.05 0.96
Reach2a 23.05   25-year 9.28 225.30 226.56 226.56 226.96 0.001775 2.89 4.62 8.47 0.97
Reach2a 23.05   10-year 7.79 225.30 226.46 226.46 226.83 0.001819 2.72 3.87 7.71 0.96
Reach2a 23.05   5-year 6.62 225.30 226.38 226.38 226.72 0.001940 2.61 3.23 7.01 0.97
Reach2a 23.05   2-year 4.91 225.30 226.25 226.25 226.53 0.002067 2.37 2.40 5.95 0.97

Reach2a 23.04   Regional 17.89 225.20 226.97 226.97 227.59 0.001420 3.65 9.09 10.90 0.95
Reach2a 23.04   350-year 15.29 225.20 226.82 226.82 227.40 0.001493 3.50 7.59 9.83 0.96
Reach2a 23.04   100-year 11.52 225.20 226.60 226.60 227.10 0.001587 3.21 5.60 8.27 0.96
Reach2a 23.04   50-year 10.40 225.20 226.53 226.53 227.00 0.001627 3.11 5.03 7.79 0.96
Reach2a 23.04   25-year 9.28 225.20 226.45 226.45 226.90 0.001694 3.01 4.44 7.30 0.97
Reach2a 23.04   10-year 7.79 225.20 226.35 226.35 226.75 0.001749 2.85 3.72 6.66 0.97
Reach2a 23.04   5-year 6.62 225.20 226.26 226.26 226.63 0.001866 2.73 3.12 6.04 0.98
Reach2a 23.04   2-year 4.91 225.20 226.11 226.11 226.42 0.002033 2.49 2.33 5.07 0.99

Reach2a 23.02   Regional 17.89 225.10 226.83 226.83 227.45 0.001421 3.61 8.60 10.38 0.95
Reach2a 23.02   350-year 15.29 225.10 226.69 226.69 227.26 0.001507 3.47 7.17 9.34 0.96
Reach2a 23.02   100-year 11.52 225.10 226.47 226.47 226.96 0.001600 3.17 5.33 7.82 0.96
Reach2a 23.02   50-year 10.40 225.10 226.40 226.40 226.87 0.001641 3.07 4.79 7.39 0.97
Reach2a 23.02   25-year 9.28 225.10 226.32 226.32 226.76 0.001721 2.99 4.23 6.90 0.98
Reach2a 23.02   10-year 7.79 225.10 226.22 226.22 226.62 0.001803 2.83 3.55 6.26 0.98
Reach2a 23.02   5-year 6.62 225.10 226.14 226.14 226.50 0.001849 2.68 3.06 5.77 0.98
Reach2a 23.02   2-year 4.91 225.10 226.00 226.00 226.30 0.002038 2.46 2.30 4.95 0.99

Reach2a 23.01   Regional 17.89 224.90 226.49 226.49 227.08 0.001486 3.50 7.49 9.40 0.97
Reach2a 23.01   350-year 15.29 224.90 226.36 226.36 226.90 0.001547 3.33 6.34 8.43 0.97
Reach2a 23.01   100-year 11.52 224.90 226.15 226.15 226.62 0.001690 3.07 4.74 7.04 0.98
Reach2a 23.01   50-year 10.40 224.90 226.09 226.09 226.53 0.001730 2.97 4.30 6.64 0.98
Reach2a 23.01   25-year 9.28 224.90 226.01 226.01 226.43 0.001803 2.88 3.85 6.20 0.99
Reach2a 23.01   10-year 7.79 224.90 225.92 225.92 226.29 0.001859 2.71 3.31 5.66 0.99
Reach2a 23.01   5-year 6.62 224.90 225.84 225.84 226.18 0.001967 2.59 2.87 5.24 1.00
Reach2a 23.01   2-year 4.91 224.90 225.72 225.72 226.00 0.002073 2.34 2.26 4.79 0.99

Reach2a 23      Regional 17.89 224.50 226.14 226.14 226.72 0.001486 3.56 9.74 11.84 0.97
Reach2a 23      350-year 15.29 224.50 226.01 226.01 226.55 0.001560 3.41 8.22 10.70 0.97
Reach2a 23      100-year 11.52 224.50 225.81 225.81 226.27 0.001651 3.12 6.20 9.42 0.97
Reach2a 23      50-year 10.40 224.50 225.74 225.74 226.18 0.001678 3.02 5.62 9.02 0.97
Reach2a 23      25-year 9.28 224.50 225.67 225.67 226.08 0.001727 2.92 5.01 8.59 0.97
Reach2a 23      10-year 7.79 224.50 225.58 225.58 225.95 0.001757 2.74 4.25 8.03 0.96
Reach2a 23      5-year 6.62 224.50 225.49 225.49 225.83 0.001883 2.63 3.57 7.41 0.98
Reach2a 23      2-year 4.91 224.50 225.37 225.37 225.65 0.001972 2.38 2.70 6.50 0.97

Reach2a 22.99   Regional 17.89 224.10 225.75 225.75 226.38 0.001463 3.58 7.14 8.72 0.96
Reach2a 22.99   350-year 15.29 224.10 225.61 225.61 226.19 0.001545 3.43 5.98 7.69 0.97
Reach2a 22.99   100-year 11.52 224.10 225.39 225.39 225.89 0.001694 3.16 4.46 6.14 0.99
Reach2a 22.99   50-year 10.40 224.10 225.32 225.32 225.79 0.001752 3.07 4.04 5.66 0.99
Reach2a 22.99   25-year 9.28 224.10 225.25 225.25 225.69 0.001789 2.95 3.66 5.37 0.99



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2a 22.99   10-year 7.79 224.10 225.15 225.15 225.54 0.001850 2.79 3.16 4.96 0.99
Reach2a 22.99   5-year 6.62 224.10 225.07 225.07 225.42 0.001961 2.66 2.75 4.64 1.00
Reach2a 22.99   2-year 4.91 224.10 224.94 224.94 225.23 0.002063 2.40 2.18 4.29 0.99

Reach2a 22.98   Regional 17.89 223.80 225.66 225.57 226.25 0.001152 3.49 8.14 9.04 0.87
Reach2a 22.98   350-year 15.29 223.80 225.41 225.41 226.04 0.001508 3.57 6.08 7.44 0.97
Reach2a 22.98   100-year 11.52 223.80 225.17 225.17 225.71 0.001630 3.28 4.50 6.07 0.98
Reach2a 22.98   50-year 10.40 223.80 225.09 225.09 225.60 0.001688 3.19 4.05 5.65 0.98
Reach2a 22.98   25-year 9.28 223.80 225.01 225.01 225.49 0.001754 3.09 3.61 5.20 0.99
Reach2a 22.98   10-year 7.79 223.80 224.91 224.91 225.33 0.001830 2.92 3.08 4.59 0.99
Reach2a 22.98   5-year 6.62 223.80 224.81 224.81 225.20 0.001926 2.78 2.67 4.21 1.00
Reach2a 22.98   2-year 4.91 223.80 224.67 224.67 224.99 0.002035 2.51 2.11 3.86 0.99

Reach2a 22.97   Regional 17.89 223.50 225.80 226.12 0.000518 2.70 15.94 15.22 0.60
Reach2a 22.97   350-year 15.29 223.50 225.51 225.20 225.86 0.000678 2.79 11.79 13.15 0.67
Reach2a 22.97   100-year 11.52 223.50 225.04 224.97 225.48 0.001231 3.04 6.37 9.71 0.86
Reach2a 22.97   50-year 10.40 223.50 224.89 224.89 225.38 0.001538 3.14 5.06 8.64 0.94
Reach2a 22.97   25-year 9.28 223.50 224.81 224.81 225.27 0.001588 3.04 4.40 7.91 0.94
Reach2a 22.97   10-year 7.79 223.50 224.69 224.69 225.12 0.001714 2.92 3.51 6.78 0.96
Reach2a 22.97   5-year 6.62 223.50 224.59 224.59 224.99 0.001824 2.79 2.89 5.82 0.97
Reach2a 22.97   2-year 4.91 223.50 224.44 224.44 224.77 0.002015 2.56 2.15 3.95 0.99

Reach2a 22.96   Regional 21.34 223.31 225.86 224.66 226.05 0.000284 1.91 11.15 14.17 0.38
Reach2a 22.96   350-year 18.57 223.31 225.59 224.54 225.77 0.000314 1.86 9.96 12.70 0.39
Reach2a 22.96   100-year 13.94 223.31 225.17 224.32 225.32 0.000347 1.71 8.14 10.42 0.40
Reach2a 22.96   50-year 12.56 223.31 225.05 224.26 225.19 0.000355 1.65 7.59 9.77 0.40
Reach2a 22.96   25-year 11.19 223.31 224.92 224.18 225.05 0.000363 1.59 7.03 9.05 0.40
Reach2a 22.96   10-year 9.38 223.31 224.75 224.08 224.86 0.000373 1.49 6.27 7.89 0.40
Reach2a 22.96   5-year 8.00 223.31 224.61 224.01 224.71 0.000380 1.41 5.67 6.97 0.40
Reach2a 22.96   2-year 5.89 223.31 224.38 223.88 224.46 0.000398 1.26 4.66 5.37 0.39

Reach2a 22.95   Culvert

Reach2a 22.94   Regional 21.34 222.94 224.92 224.29 225.23 0.006362 2.46 8.66 5.85 0.56
Reach2a 22.94   350-year 18.57 222.94 224.77 224.16 225.04 0.006316 2.33 7.98 5.03 0.55
Reach2a 22.94   100-year 13.94 222.94 224.58 223.95 224.77 0.004962 1.94 7.17 4.53 0.48
Reach2a 22.94   50-year 12.56 222.94 224.52 223.89 224.69 0.004540 1.82 6.89 4.43 0.46
Reach2a 22.94   25-year 11.19 222.94 224.45 223.81 224.60 0.004097 1.70 6.60 4.37 0.44
Reach2a 22.94   10-year 9.38 222.94 224.35 223.72 224.47 0.003469 1.52 6.17 4.37 0.41
Reach2a 22.94   5-year 8.00 222.94 224.27 223.64 224.37 0.002988 1.38 5.81 4.37 0.38
Reach2a 22.94   2-year 5.89 222.94 224.11 223.51 224.18 0.002318 1.15 5.13 4.37 0.34

Reach2a 22.93   Regional 21.34 222.90 224.86 225.01 0.002219 1.71 14.33 13.99 0.44
Reach2a 22.93   350-year 18.57 222.90 224.67 224.82 0.002720 1.73 11.78 12.38 0.48
Reach2a 22.93   100-year 13.94 222.90 224.47 224.59 0.002677 1.54 9.52 10.71 0.46
Reach2a 22.93   50-year 12.56 222.90 224.41 224.52 0.002657 1.47 8.85 10.25 0.46
Reach2a 22.93   25-year 11.19 222.90 224.34 224.44 0.002635 1.41 8.17 9.84 0.45
Reach2a 22.93   10-year 9.38 222.90 224.25 224.33 0.002595 1.31 7.27 9.26 0.44
Reach2a 22.93   5-year 8.00 222.90 224.17 224.24 0.002567 1.22 6.57 8.57 0.43
Reach2a 22.93   2-year 5.89 222.90 224.02 224.08 0.002524 1.10 5.36 7.58 0.42

Reach2a 22.92   Regional 21.34 222.70 224.72 224.87 0.002469 1.77 13.13 11.84 0.46
Reach2a 22.92   350-year 18.57 222.70 224.47 224.64 0.003535 1.87 10.40 10.02 0.54
Reach2a 22.92   100-year 13.94 222.70 224.28 224.42 0.003474 1.66 8.60 9.33 0.52
Reach2a 22.92   50-year 12.56 222.70 224.22 224.35 0.003459 1.59 8.04 9.11 0.51
Reach2a 22.92   25-year 11.19 222.70 224.15 224.27 0.003449 1.52 7.46 8.88 0.51
Reach2a 22.92   10-year 9.38 222.70 224.06 224.16 0.003431 1.42 6.67 8.55 0.50
Reach2a 22.92   5-year 8.00 222.70 223.99 224.08 0.003467 1.33 6.01 8.28 0.49
Reach2a 22.92   2-year 5.89 222.70 223.83 223.91 0.003548 1.22 4.82 7.40 0.48

Reach2a 22.91   Regional 21.34 222.60 224.58 224.72 0.002009 1.67 14.43 12.60 0.42
Reach2a 22.91   350-year 18.57 222.60 224.18 224.38 0.004167 1.98 9.84 10.50 0.58
Reach2a 22.91   100-year 13.94 222.60 224.01 223.67 224.17 0.004029 1.75 8.12 9.40 0.56
Reach2a 22.91   50-year 12.56 222.60 223.95 223.61 224.10 0.003995 1.68 7.58 9.03 0.55
Reach2a 22.91   25-year 11.19 222.60 223.89 223.55 224.02 0.003976 1.60 7.04 8.64 0.54
Reach2a 22.91   10-year 9.38 222.60 223.80 223.92 0.003927 1.49 6.32 8.09 0.53
Reach2a 22.91   5-year 8.00 222.60 223.73 223.83 0.003848 1.40 5.73 7.72 0.52
Reach2a 22.91   2-year 5.89 222.60 223.59 223.67 0.003581 1.25 4.69 7.06 0.49

Reach2a 22.9    Regional 21.34 222.45 224.51 224.62 0.001266 1.56 20.50 16.81 0.36
Reach2a 22.9    350-year 18.57 222.45 223.99 224.17 0.003140 1.99 12.61 13.28 0.54
Reach2a 22.9    100-year 13.94 222.45 223.41 223.41 223.77 0.012161 2.73 5.98 9.62 0.97
Reach2a 22.9    50-year 12.56 222.45 223.35 223.35 223.70 0.012598 2.65 5.46 9.29 0.97
Reach2a 22.9    25-year 11.19 222.45 223.30 223.30 223.62 0.012852 2.56 4.98 8.97 0.97
Reach2a 22.9    10-year 9.38 222.45 223.22 223.22 223.51 0.013540 2.43 4.30 8.50 0.98
Reach2a 22.9    5-year 8.00 222.45 223.16 223.16 223.43 0.014120 2.31 3.79 8.14 0.98
Reach2a 22.9    2-year 5.89 222.45 223.06 223.06 223.28 0.015301 2.10 2.97 7.54 0.99

Reach2a 22.895  Regional 21.34 221.30 224.54 224.61 0.000641 1.24 24.51 16.97 0.25
Reach2a 22.895  350-year 18.57 221.30 224.05 224.14 0.001095 1.40 17.00 13.66 0.31
Reach2a 22.895  100-year 13.94 221.30 223.48 223.59 0.002003 1.53 10.28 10.06 0.40
Reach2a 22.895  50-year 12.56 221.30 223.34 223.46 0.002303 1.53 8.94 9.21 0.42
Reach2a 22.895  25-year 11.19 221.30 223.20 223.32 0.002650 1.53 7.73 8.39 0.44



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2a 22.895  10-year 9.38 221.30 223.01 223.13 0.003394 1.54 6.21 7.26 0.49
Reach2a 22.895  5-year 8.00 221.30 222.85 222.98 0.004266 1.55 5.17 6.38 0.53
Reach2a 22.895  2-year 5.89 221.30 222.59 222.72 0.006124 1.62 3.63 5.13 0.62

Reach2a 22.89   Regional 21.34 221.13 224.48 222.47 224.58 0.000932 1.46 14.62 16.17 0.25
Reach2a 22.89   350-year 18.57 221.13 224.01 222.36 224.12 0.001163 1.48 12.58 13.11 0.28
Reach2a 22.89   100-year 13.94 221.13 223.47 222.15 223.56 0.001309 1.36 10.22 10.05 0.28
Reach2a 22.89   50-year 12.56 221.13 223.33 222.08 223.42 0.001297 1.30 9.63 9.15 0.28
Reach2a 22.89   25-year 11.19 221.13 223.20 222.00 223.28 0.001267 1.24 9.05 8.36 0.27
Reach2a 22.89   10-year 9.38 221.13 223.01 221.91 223.08 0.001226 1.14 8.22 7.30 0.27
Reach2a 22.89   5-year 8.00 221.13 222.86 221.83 222.92 0.001173 1.06 7.57 6.54 0.26
Reach2a 22.89   2-year 5.89 221.13 222.60 221.70 222.65 0.001089 0.91 6.44 5.51 0.24

Reach2a 22.88    12              Culvert

Reach2a 22.87   Regional 21.34 220.92 224.04 222.26 224.16 0.001058 1.57 13.63 17.37 0.28
Reach2a 22.87   350-year 18.57 220.92 223.71 222.15 223.83 0.001158 1.52 12.20 15.12 0.29
Reach2a 22.87   100-year 13.94 220.92 223.29 221.93 223.38 0.001127 1.35 10.36 12.23 0.28
Reach2a 22.87   50-year 12.56 220.92 223.18 221.86 223.26 0.001070 1.27 9.88 11.55 0.27
Reach2a 22.87   25-year 11.19 220.92 223.07 221.80 223.15 0.001000 1.19 9.41 10.89 0.26
Reach2a 22.87   10-year 9.38 220.92 222.91 221.70 222.97 0.000911 1.08 8.70 9.94 0.24
Reach2a 22.87   5-year 8.00 220.92 222.78 221.62 222.83 0.000828 0.98 8.14 9.23 0.23
Reach2a 22.87   2-year 5.89 220.92 222.55 221.49 222.59 0.000700 0.83 7.12 7.88 0.21

Reach2a 22.86   Regional 21.34 220.80 224.01 224.10 0.001170 1.62 25.02 17.64 0.31
Reach2a 22.86   350-year 18.57 220.80 223.66 223.77 0.001611 1.75 19.16 15.66 0.35
Reach2a 22.86   100-year 13.94 220.80 223.16 223.30 0.002428 1.85 12.10 12.49 0.41
Reach2a 22.86   50-year 12.56 220.80 223.03 223.18 0.002579 1.83 10.62 11.64 0.42
Reach2a 22.86   25-year 11.19 220.80 222.92 223.06 0.002662 1.79 9.33 10.79 0.43
Reach2a 22.86   10-year 9.38 220.80 222.75 222.89 0.002827 1.72 7.60 9.57 0.43
Reach2a 22.86   5-year 8.00 220.80 222.62 222.75 0.002843 1.64 6.46 8.64 0.43
Reach2a 22.86   2-year 5.89 220.80 222.40 222.51 0.002847 1.48 4.75 6.91 0.42

Reach2a 22.85   Regional 21.34 220.60 223.97 224.03 0.000894 1.42 29.19 20.08 0.26
Reach2a 22.85   350-year 18.57 220.60 223.60 223.68 0.001236 1.53 22.26 17.36 0.30
Reach2a 22.85   100-year 13.94 220.60 223.05 223.16 0.001948 1.66 13.86 13.58 0.36
Reach2a 22.85   50-year 12.56 220.60 222.92 223.03 0.002108 1.65 12.10 12.73 0.37
Reach2a 22.85   25-year 11.19 220.60 222.80 222.91 0.002210 1.62 10.59 11.94 0.38
Reach2a 22.85   10-year 9.38 220.60 222.61 222.72 0.002429 1.59 8.50 10.68 0.39
Reach2a 22.85   5-year 8.00 220.60 222.48 222.59 0.002473 1.52 7.17 9.79 0.39
Reach2a 22.85   2-year 5.89 220.60 222.26 222.35 0.002487 1.37 5.19 7.77 0.38

Reach2a 22.84   Regional 21.34 220.40 223.90 223.97 0.000889 1.46 28.74 20.03 0.27
Reach2a 22.84   350-year 18.57 220.40 223.50 223.60 0.001266 1.59 21.42 16.75 0.31
Reach2a 22.84   100-year 13.94 220.40 222.90 223.03 0.002191 1.77 12.67 12.27 0.39
Reach2a 22.84   50-year 12.56 220.40 222.75 222.88 0.002438 1.78 10.92 11.27 0.41
Reach2a 22.84   25-year 11.19 220.40 222.62 222.75 0.002595 1.75 9.50 10.39 0.42
Reach2a 22.84   10-year 9.38 220.40 222.41 222.55 0.003019 1.74 7.47 9.02 0.44
Reach2a 22.84   5-year 8.00 220.40 222.28 222.41 0.003084 1.66 6.35 8.16 0.44
Reach2a 22.84   2-year 5.89 220.40 222.06 222.17 0.003155 1.50 4.70 6.73 0.43

Reach2a 22.83   Regional 21.34 220.20 223.85 223.91 0.000653 1.30 33.89 23.46 0.23
Reach2a 22.83   350-year 18.57 220.20 223.43 223.50 0.000937 1.42 24.96 19.01 0.27
Reach2a 22.83   100-year 13.94 220.20 222.74 222.85 0.001839 1.65 13.80 13.45 0.36
Reach2a 22.83   50-year 12.56 220.20 222.56 222.69 0.002150 1.69 11.56 12.07 0.38
Reach2a 22.83   25-year 11.19 220.20 222.41 222.54 0.002373 1.69 9.83 10.91 0.40
Reach2a 22.83   10-year 9.38 220.20 222.13 222.28 0.003314 1.78 7.02 8.92 0.45
Reach2a 22.83   5-year 8.00 220.20 221.98 222.13 0.003592 1.74 5.76 7.87 0.47
Reach2a 22.83   2-year 5.89 220.20 221.74 221.87 0.003886 1.60 4.11 5.97 0.47

Reach2a 22.82   Regional 21.34 220.05 223.81 223.86 0.000523 1.16 40.50 32.02 0.20
Reach2a 22.82   350-year 18.57 220.05 223.38 223.43 0.000700 1.23 29.26 21.39 0.22
Reach2a 22.82   100-year 13.94 220.05 222.64 222.72 0.001411 1.46 15.96 14.82 0.30
Reach2a 22.82   50-year 12.56 220.05 222.44 222.53 0.001703 1.51 13.16 13.25 0.33
Reach2a 22.82   25-year 11.19 220.05 222.27 222.37 0.001929 1.53 11.04 11.92 0.34
Reach2a 22.82   10-year 9.38 220.05 221.88 222.02 0.003395 1.75 6.96 9.05 0.44
Reach2a 22.82   5-year 8.00 220.05 221.67 221.83 0.004337 1.80 5.19 7.39 0.49
Reach2a 22.82   2-year 5.89 220.05 221.35 221.51 0.005918 1.77 3.38 4.09 0.54

Reach2a 22.81   Regional 21.34 219.98 223.81 221.32 223.85 0.000317 0.96 39.88 27.78 0.16
Reach2a 22.81   350-year 18.57 219.98 223.33 221.21 223.41 0.000668 1.27 14.64 19.17 0.22
Reach2a 22.81   100-year 13.94 219.98 222.63 220.99 222.70 0.000827 1.21 11.56 12.81 0.24
Reach2a 22.81   50-year 12.56 219.98 222.43 220.93 222.50 0.000866 1.17 10.71 11.39 0.24
Reach2a 22.81   25-year 11.19 219.98 222.27 220.86 222.33 0.000865 1.12 10.00 10.39 0.24
Reach2a 22.81   10-year 9.38 219.98 221.89 220.76 221.95 0.001112 1.12 8.34 8.32 0.26
Reach2a 22.81   5-year 8.00 219.98 221.68 220.68 221.74 0.001185 1.08 7.44 7.27 0.26
Reach2a 22.81   2-year 5.89 219.98 221.36 220.55 221.41 0.001278 0.97 6.05 5.85 0.26

Reach2a 22.8     13              Culvert

Reach2a 22.79   Regional 21.34 219.92 223.51 221.27 223.55 0.000291 0.92 35.47 23.48 0.15
Reach2a 22.79   350-year 18.57 219.92 223.01 221.15 223.10 0.000798 1.38 13.49 17.59 0.25
Reach2a 22.79   100-year 13.94 219.92 222.46 220.93 222.54 0.000862 1.26 11.10 13.04 0.25



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2a 22.79   50-year 12.56 219.92 222.29 220.87 222.37 0.000881 1.21 10.36 11.64 0.25
Reach2a 22.79   25-year 11.19 219.92 222.15 220.79 222.22 0.000859 1.15 9.74 10.45 0.25
Reach2a 22.79   10-year 9.38 219.92 221.78 220.70 221.85 0.001099 1.15 8.14 8.00 0.27
Reach2a 22.79   5-year 8.00 219.92 221.59 220.62 221.65 0.001151 1.10 7.29 7.13 0.27
Reach2a 22.79   2-year 5.89 219.92 221.29 220.49 221.34 0.001198 0.98 6.00 6.02 0.27

Reach2a 22.78   Regional 21.34 219.90 223.51 223.54 0.000320 0.96 45.17 30.23 0.17
Reach2a 22.78   350-year 18.57 219.90 223.02 223.06 0.000497 1.08 31.93 24.01 0.20
Reach2a 22.78   100-year 13.94 219.90 222.45 222.50 0.000728 1.13 20.15 17.87 0.24
Reach2a 22.78   50-year 12.56 219.90 222.27 222.33 0.000823 1.14 17.17 16.15 0.25
Reach2a 22.78   25-year 11.19 219.90 222.13 222.18 0.000873 1.12 14.92 14.76 0.25
Reach2a 22.78   10-year 9.38 219.90 221.73 221.81 0.001481 1.26 9.77 11.46 0.32
Reach2a 22.78   5-year 8.00 219.90 221.52 221.60 0.001873 1.29 7.48 9.79 0.35
Reach2a 22.78   2-year 5.89 219.90 221.19 221.28 0.002658 1.29 4.70 7.20 0.40

Reach2a 22.77   Regional 21.34 219.80 223.50 223.52 0.000217 0.82 58.20 41.49 0.14
Reach2a 22.77   350-year 18.57 219.80 223.01 223.04 0.000338 0.92 40.26 30.62 0.17
Reach2a 22.77   100-year 13.94 219.80 222.43 222.47 0.000507 0.98 25.02 22.85 0.20
Reach2a 22.77   50-year 12.56 219.80 222.26 222.30 0.000581 1.00 21.12 20.76 0.21
Reach2a 22.77   25-year 11.19 219.80 222.11 222.15 0.000623 0.99 18.17 18.95 0.22
Reach2a 22.77   10-year 9.38 219.80 221.69 221.75 0.001091 1.13 11.50 13.87 0.28
Reach2a 22.77   5-year 8.00 219.80 221.46 221.53 0.001440 1.17 8.51 11.61 0.31
Reach2a 22.77   2-year 5.89 219.80 221.10 221.17 0.002274 1.21 5.01 7.35 0.37

Reach2a 22.76   Regional 32.16 219.75 223.44 221.52 223.50 0.000603 1.36 50.54 39.83 0.23
Reach2a 22.76   350-year 26.93 219.75 222.76 221.32 222.97 0.001794 2.05 13.14 23.27 0.38
Reach2a 22.76   100-year 20.26 219.75 222.24 221.05 222.42 0.001904 1.86 10.88 16.82 0.38
Reach2a 22.76   50-year 18.20 219.75 222.08 220.96 222.25 0.001912 1.79 10.19 14.85 0.37
Reach2a 22.76   25-year 16.17 219.75 221.96 220.87 222.10 0.001805 1.67 9.66 13.65 0.36
Reach2a 22.76   10-year 13.49 219.75 221.55 220.74 221.70 0.002488 1.71 7.87 10.25 0.41
Reach2a 22.76   5-year 11.39 219.75 221.34 220.64 221.48 0.002678 1.64 6.95 8.63 0.41
Reach2a 22.76   2-year 8.25 219.75 221.01 220.46 221.12 0.003076 1.50 5.50 6.66 0.43

Reach2a 22.75    14              Culvert

Reach2a 22.74   Regional 32.16 219.53 222.23 221.30 222.61 0.003783 2.73 11.78 27.47 0.53
Reach2a 22.74   350-year 26.93 219.53 221.86 221.10 222.22 0.004320 2.65 10.17 16.80 0.55
Reach2a 22.74   100-year 20.26 219.53 221.69 220.83 221.93 0.003122 2.14 9.46 13.86 0.46
Reach2a 22.74   50-year 18.20 219.53 221.62 220.74 221.82 0.002818 1.99 9.14 12.59 0.44
Reach2a 22.74   25-year 16.17 219.53 221.59 220.65 221.76 0.002331 1.79 9.01 12.09 0.40
Reach2a 22.74   10-year 13.49 219.53 221.16 220.52 221.34 0.003567 1.90 7.12 8.10 0.47
Reach2a 22.74   5-year 11.39 219.53 220.99 220.41 221.16 0.003627 1.78 6.40 7.16 0.47
Reach2a 22.74   2-year 8.25 219.53 220.72 220.24 220.84 0.003848 1.59 5.18 5.75 0.47

Reach2a 22.73   Regional 32.16 219.00 222.26 222.41 0.001621 1.97 31.93 34.72 0.36
Reach2a 22.73   350-year 26.93 219.00 221.82 222.04 0.002464 2.19 19.11 22.51 0.43
Reach2a 22.73   100-year 20.26 219.00 221.65 221.81 0.001827 1.81 15.89 16.90 0.37
Reach2a 22.73   50-year 18.20 219.00 221.58 221.72 0.001650 1.69 14.79 14.78 0.35
Reach2a 22.73   25-year 16.17 219.00 221.56 221.67 0.001350 1.52 14.46 14.17 0.31
Reach2a 22.73   10-year 13.49 219.00 221.09 221.22 0.002173 1.66 9.33 8.38 0.38
Reach2a 22.73   5-year 11.39 219.00 220.92 221.04 0.002154 1.55 8.04 7.00 0.38
Reach2a 22.73   2-year 8.25 219.00 220.64 220.73 0.002084 1.36 6.31 5.44 0.36

Reach2a 22.729  Regional 32.16 218.96 222.22 222.31 0.001254 1.59 48.00 64.23 0.28
Reach2a 22.729  350-year 26.93 218.96 221.71 221.87 0.002436 1.97 23.80 32.21 0.38
Reach2a 22.729  100-year 20.26 218.96 221.56 221.69 0.001867 1.67 19.32 29.47 0.33
Reach2a 22.729  50-year 18.20 218.96 221.50 221.61 0.001686 1.56 17.52 23.86 0.31
Reach2a 22.729  25-year 16.17 218.96 221.49 221.58 0.001338 1.39 17.41 23.02 0.28
Reach2a 22.729  10-year 13.49 218.96 220.96 221.08 0.002408 1.59 9.75 9.35 0.36
Reach2a 22.729  5-year 11.39 218.96 220.79 220.90 0.002364 1.48 8.33 7.60 0.35
Reach2a 22.729  2-year 8.25 218.96 220.52 220.60 0.002187 1.28 6.56 5.45 0.33

Reach2a 22.728  Regional 32.16 218.93 222.19 222.24 0.000543 1.28 75.06 98.94 0.23
Reach2a 22.728  350-year 26.93 218.93 221.64 221.75 0.001148 1.64 36.51 51.39 0.32
Reach2a 22.728  100-year 20.26 218.93 221.52 221.59 0.000853 1.37 30.36 43.95 0.27
Reach2a 22.728  50-year 18.20 218.93 221.46 221.53 0.000767 1.28 27.92 39.17 0.26
Reach2a 22.728  25-year 16.17 218.93 221.46 221.52 0.000601 1.13 28.10 39.51 0.23
Reach2a 22.728  10-year 13.49 218.93 220.87 220.96 0.001262 1.37 13.77 14.11 0.32
Reach2a 22.728  5-year 11.39 218.93 220.70 220.78 0.001311 1.31 11.48 12.25 0.32
Reach2a 22.728  2-year 8.25 218.93 220.42 220.48 0.001349 1.18 8.40 9.59 0.31

Reach2a 22.72   Regional 32.16 218.90 222.18 222.22 0.000309 1.07 92.60 113.46 0.20
Reach2a 22.72   350-year 26.93 218.90 221.62 221.70 0.000718 1.41 44.41 58.58 0.30
Reach2a 22.72   100-year 20.26 218.90 221.50 221.55 0.000528 1.17 37.80 50.98 0.25
Reach2a 22.72   50-year 18.20 218.90 221.44 221.49 0.000486 1.10 34.91 47.92 0.24
Reach2a 22.72   25-year 16.17 218.90 221.45 221.49 0.000377 0.97 35.32 48.33 0.21
Reach2a 22.72   10-year 13.49 218.90 220.80 220.90 0.001292 1.40 13.36 22.43 0.37
Reach2a 22.72   5-year 11.39 218.90 220.60 220.71 0.001627 1.43 9.42 17.42 0.41
Reach2a 22.72   2-year 8.25 218.90 220.30 220.40 0.002033 1.38 5.96 5.99 0.44

Reach2a 22.71   Regional 32.16 218.83 222.13 221.04 222.20 0.000194 1.60 94.19 127.47 0.29
Reach2a 22.71   350-year 26.93 218.83 221.49 220.82 221.66 0.000464 2.13 35.60 52.80 0.44
Reach2a 22.71   100-year 20.26 218.83 221.43 220.52 221.53 0.000296 1.68 32.38 48.26 0.35



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2a 22.71   50-year 18.20 218.83 221.38 220.41 221.47 0.000261 1.55 30.19 45.02 0.32
Reach2a 22.71   25-year 16.17 218.83 221.21 220.31 221.42 0.000501 2.05 7.89 33.40 0.45
Reach2a 22.71   10-year 13.49 218.83 220.37 220.16 220.77 0.001740 2.80 4.82 10.93 0.78
Reach2a 22.71   5-year 11.39 218.83 220.24 220.05 220.59 0.001713 2.61 4.36 9.65 0.76
Reach2a 22.71   2-year 8.25 218.83 220.04 219.86 220.31 0.001640 2.28 3.62 7.72 0.73

Reach2a 22.7    Bridge

Reach2a 22.69   Regional 32.16 218.67 220.88 220.88 221.88 0.002461 4.42 7.27 18.93 1.00
Reach2a 22.69   350-year 26.93 218.67 220.66 220.66 221.54 0.002550 4.17 6.46 11.60 1.00
Reach2a 22.69   100-year 20.26 218.67 220.35 220.35 221.08 0.002666 3.79 5.35 9.49 1.00
Reach2a 22.69   50-year 18.20 218.67 220.25 220.25 220.93 0.002735 3.66 4.97 8.78 1.00
Reach2a 22.69   25-year 16.17 218.67 220.15 220.15 220.78 0.002773 3.51 4.60 7.99 1.00
Reach2a 22.69   10-year 13.49 218.67 220.00 220.00 220.56 0.002896 3.32 4.06 6.14 1.01
Reach2a 22.69   5-year 11.39 218.67 219.88 219.88 220.38 0.002948 3.13 3.64 5.91 1.00
Reach2a 22.69   2-year 8.25 218.67 219.69 219.69 220.10 0.003069 2.81 2.94 5.52 1.00

Reach2a 22.68   Regional 32.16 218.11 219.71 219.71 220.25 0.001264 3.37 17.82 33.65 0.91
Reach2a 22.68   350-year 26.93 218.11 219.49 219.49 220.05 0.001617 3.41 12.07 19.22 1.00
Reach2a 22.68   100-year 20.26 218.11 219.32 219.32 219.77 0.001582 3.03 9.20 15.06 0.96
Reach2a 22.68   50-year 18.20 218.11 219.25 219.25 219.67 0.001633 2.94 8.21 13.94 0.97
Reach2a 22.68   25-year 16.17 218.11 219.18 219.18 219.58 0.001688 2.84 7.26 13.03 0.97
Reach2a 22.68   10-year 13.49 218.11 219.08 219.08 219.44 0.001798 2.70 6.01 11.65 0.98
Reach2a 22.68   5-year 11.39 218.11 218.99 218.99 219.32 0.001889 2.56 5.10 10.50 0.99
Reach2a 22.68   2-year 8.25 218.11 218.86 218.86 219.13 0.002065 2.32 3.82 8.80 1.00

Reach2a 22.67   Regional 32.16 216.94 218.57 218.57 219.06 0.001665 3.10 11.32 20.75 0.97
Reach2a 22.67   350-year 26.93 216.94 218.43 218.43 218.89 0.001876 3.00 8.97 9.95 1.01
Reach2a 22.67   100-year 20.26 216.94 218.24 218.24 218.65 0.001945 2.83 7.16 8.94 1.01
Reach2a 22.67   50-year 18.20 216.94 218.17 218.17 218.56 0.001973 2.77 6.58 8.59 1.01
Reach2a 22.67   25-year 16.17 216.94 218.10 218.10 218.47 0.002005 2.70 5.99 8.22 1.01
Reach2a 22.67   10-year 13.49 216.94 218.01 218.01 218.35 0.002019 2.58 5.23 7.72 1.00
Reach2a 22.67   5-year 11.39 216.94 217.92 217.92 218.23 0.002063 2.49 4.58 7.26 1.00
Reach2a 22.67   2-year 8.25 216.94 217.77 217.77 218.04 0.002189 2.34 3.53 6.46 1.01

Reach2a 22.66   Regional 32.16 216.60 217.80 217.80 218.30 0.005140 3.19 11.14 12.46 0.95
Reach2a 22.66   350-year 26.93 216.60 217.68 217.68 218.13 0.005361 3.03 9.65 11.82 0.96
Reach2a 22.66   100-year 20.26 216.60 217.51 217.51 217.89 0.005747 2.79 7.69 10.90 0.97
Reach2a 22.66   50-year 18.20 216.60 217.45 217.45 217.81 0.005895 2.70 7.07 10.60 0.97
Reach2a 22.66   25-year 16.17 216.60 217.39 217.39 217.73 0.006066 2.61 6.45 10.28 0.98
Reach2a 22.66   10-year 13.49 216.60 217.31 217.31 217.61 0.006330 2.47 5.61 9.84 0.98
Reach2a 22.66   5-year 11.39 216.60 217.24 217.24 217.52 0.006482 2.34 4.96 9.49 0.98
Reach2a 22.66   2-year 8.25 216.60 217.14 217.12 217.35 0.006399 2.06 4.02 8.95 0.96

Reach2a 22.65   Regional 32.16 216.20 217.43 217.43 217.92 0.009848 3.12 10.67 13.21 0.98
Reach2a 22.65   350-year 26.93 216.20 217.31 217.31 217.75 0.010445 2.96 9.20 11.58 0.99
Reach2a 22.65   100-year 20.26 216.20 217.14 217.14 217.52 0.011354 2.74 7.39 9.76 1.01
Reach2a 22.65   50-year 18.20 216.20 217.08 217.08 217.44 0.011460 2.67 6.83 9.53 1.01
Reach2a 22.65   25-year 16.17 216.20 217.02 217.02 217.36 0.011607 2.59 6.25 9.28 1.01
Reach2a 22.65   10-year 13.49 216.20 216.93 216.93 217.24 0.011812 2.47 5.47 8.94 1.01
Reach2a 22.65   5-year 11.39 216.20 216.86 216.86 217.14 0.012021 2.36 4.83 8.65 1.01
Reach2a 22.65   2-year 8.25 216.20 216.74 216.74 216.98 0.012422 2.16 3.83 8.17 1.01

Reach2a 22.64   Regional 32.16 215.70 217.17 217.50 0.004987 2.54 12.75 10.48 0.72
Reach2a 22.64   350-year 26.93 215.70 217.03 217.32 0.005107 2.38 11.34 10.35 0.72
Reach2a 22.64   100-year 20.26 215.70 216.84 217.08 0.005393 2.16 9.37 10.15 0.71
Reach2a 22.64   50-year 18.20 215.70 216.77 217.00 0.005548 2.09 8.71 10.08 0.72
Reach2a 22.64   25-year 16.17 215.70 216.71 216.91 0.005679 2.01 8.03 9.98 0.72
Reach2a 22.64   10-year 13.49 215.70 216.61 216.79 0.005738 1.92 7.04 9.60 0.71
Reach2a 22.64   5-year 11.39 215.70 216.51 216.69 0.005935 1.84 6.17 9.23 0.72
Reach2a 22.64   2-year 8.25 215.70 216.36 216.51 0.006316 1.71 4.82 8.62 0.73

Reach2a 22.63   Regional 32.16 215.50 217.07 217.35 0.003747 2.33 14.09 11.21 0.64
Reach2a 22.63   350-year 26.93 215.50 216.93 217.17 0.003765 2.18 12.55 10.92 0.63
Reach2a 22.63   100-year 20.26 215.50 216.73 216.93 0.003863 1.96 10.40 10.51 0.62
Reach2a 22.63   50-year 18.20 215.50 216.66 216.84 0.003947 1.89 9.66 10.36 0.61
Reach2a 22.63   25-year 16.17 215.50 216.59 216.76 0.004055 1.82 8.91 10.21 0.62
Reach2a 22.63   10-year 13.49 215.50 216.48 216.63 0.004312 1.73 7.82 9.95 0.62
Reach2a 22.63   5-year 11.39 215.50 216.38 216.52 0.004459 1.66 6.85 9.55 0.63
Reach2a 22.63   2-year 8.25 215.50 216.21 216.34 0.004852 1.56 5.30 8.87 0.64

Reach2a 22.62   Regional 32.16 215.17 216.65 216.65 217.17 0.008266 3.21 10.09 10.33 1.00
Reach2a 22.62   350-year 26.93 215.17 216.53 216.53 217.00 0.008713 3.04 8.87 9.76 1.00
Reach2a 22.62   100-year 20.26 215.17 216.34 216.34 216.75 0.008795 2.83 7.17 8.82 1.00
Reach2a 22.62   50-year 18.20 215.17 216.28 216.28 216.66 0.008732 2.76 6.59 8.50 1.00
Reach2a 22.62   25-year 16.17 215.17 216.20 216.20 216.58 0.008775 2.70 5.98 8.14 1.01
Reach2a 22.62   10-year 13.49 215.17 216.10 216.10 216.45 0.008632 2.60 5.19 7.66 1.01
Reach2a 22.62   5-year 11.39 215.17 216.02 216.02 216.34 0.008494 2.50 4.56 7.26 1.01
Reach2a 22.62   2-year 8.25 215.17 215.87 215.87 216.15 0.008187 2.32 3.56 6.59 1.01

Reach2a 22.61   Regional 32.16 214.10 215.38 215.38 215.93 0.005416 3.29 9.76 8.83 1.00
Reach2a 22.61   350-year 26.93 214.10 215.24 215.24 215.75 0.005293 3.15 8.56 8.57 1.00
Reach2a 22.61   100-year 20.26 214.10 215.05 215.05 215.48 0.005048 2.90 6.98 8.21 1.01



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2a 22.61   50-year 18.20 214.10 214.99 214.99 215.40 0.004950 2.81 6.47 8.10 1.00
Reach2a 22.61   25-year 16.17 214.10 214.93 214.93 215.30 0.004854 2.72 5.95 7.97 1.00
Reach2a 22.61   10-year 13.49 214.10 214.84 214.84 215.18 0.004732 2.58 5.23 7.80 1.01
Reach2a 22.61   5-year 11.39 214.10 214.76 214.76 215.07 0.004591 2.45 4.65 7.66 1.00
Reach2a 22.61   2-year 8.25 214.10 214.64 214.64 214.89 0.004417 2.22 3.71 7.42 1.00

Reach2b1 21.15   Regional 102.83 203.20 208.27 208.57 0.001973 3.30 73.49 55.48 0.49
Reach2b1 21.15   350-year 81.42 203.20 207.79 208.08 0.002084 3.16 55.76 24.45 0.49
Reach2b1 21.15   100-year 54.98 203.20 207.13 207.36 0.001902 2.69 41.29 20.15 0.46
Reach2b1 21.15   50-year 49.40 203.20 206.97 207.18 0.001873 2.59 38.02 19.34 0.45
Reach2b1 21.15   25-year 43.48 203.20 206.78 206.97 0.001847 2.47 34.40 18.43 0.44
Reach2b1 21.15   10-year 35.90 203.20 206.51 206.69 0.001801 2.31 29.67 17.19 0.43
Reach2b1 21.15   5-year 30.27 203.20 206.30 206.46 0.001737 2.15 26.16 16.21 0.42
Reach2b1 21.15   2-year 22.24 203.20 205.92 206.05 0.001737 1.95 20.29 14.43 0.41

Reach2b1 21.14   Regional 102.83 203.05 208.03 208.43 0.002854 3.99 64.21 26.64 0.59
Reach2b1 21.14   350-year 81.42 203.05 207.60 207.95 0.002726 3.66 53.42 23.59 0.57
Reach2b1 21.14   100-year 54.98 203.05 206.94 207.23 0.002655 3.23 38.92 20.18 0.54
Reach2b1 21.14   50-year 49.40 203.05 206.77 207.06 0.002642 3.12 35.65 19.35 0.54
Reach2b1 21.14   25-year 43.48 203.05 206.58 206.85 0.002638 3.00 32.05 18.38 0.53
Reach2b1 21.14   10-year 35.90 203.05 206.32 206.57 0.002606 2.82 27.40 17.04 0.52
Reach2b1 21.14   5-year 30.27 203.05 206.12 206.34 0.002515 2.65 24.07 16.02 0.51
Reach2b1 21.14   2-year 22.24 203.05 205.74 205.94 0.002565 2.42 18.33 13.99 0.50

Reach2b1 21.13   Regional 102.83 202.95 207.93 208.25 0.002642 3.68 67.22 28.17 0.54
Reach2b1 21.13   350-year 81.42 202.95 207.47 207.79 0.002768 3.52 54.95 25.23 0.55
Reach2b1 21.13   100-year 54.98 202.95 206.80 207.08 0.002785 3.15 39.35 21.23 0.53
Reach2b1 21.13   50-year 49.40 202.95 206.63 206.90 0.002792 3.06 35.89 20.23 0.53
Reach2b1 21.13   25-year 43.48 202.95 206.43 206.69 0.002815 2.95 32.08 19.08 0.53
Reach2b1 21.13   10-year 35.90 202.95 206.17 206.41 0.002805 2.78 27.26 17.51 0.52
Reach2b1 21.13   5-year 30.27 202.95 205.98 206.19 0.002696 2.61 23.95 16.34 0.50
Reach2b1 21.13   2-year 22.24 202.95 205.59 205.78 0.002808 2.41 18.03 14.02 0.50

Reach2b1 21.12   Regional 102.83 202.80 207.47 206.69 208.01 0.003656 4.26 54.49 25.43 0.65
Reach2b1 21.12   350-year 81.42 202.80 207.07 206.34 207.55 0.003509 3.91 45.12 21.82 0.63
Reach2b1 21.12   100-year 54.98 202.80 206.46 206.85 0.003328 3.40 32.86 18.35 0.60
Reach2b1 21.12   50-year 49.40 202.80 206.30 206.67 0.003308 3.28 30.05 17.54 0.59
Reach2b1 21.12   25-year 43.48 202.80 206.12 206.46 0.003323 3.16 26.86 16.58 0.59
Reach2b1 21.12   10-year 35.90 202.80 205.87 206.19 0.003249 2.95 22.99 15.32 0.57
Reach2b1 21.12   5-year 30.27 202.80 205.71 205.98 0.002980 2.71 20.58 14.48 0.54
Reach2b1 21.12   2-year 22.24 202.80 205.32 205.56 0.003190 2.51 15.28 12.37 0.54

Reach2b1 21.11   Regional 102.83 202.75 206.63 206.63 207.66 0.008371 5.59 38.04 20.24 0.95
Reach2b1 21.11   350-year 81.42 202.75 206.25 206.25 207.20 0.008627 5.26 30.69 18.08 0.95
Reach2b1 21.11   100-year 54.98 202.75 206.08 206.60 0.004966 3.84 27.74 17.14 0.71
Reach2b1 21.11   50-year 49.40 202.75 205.92 206.42 0.005063 3.74 25.07 16.24 0.71
Reach2b1 21.11   25-year 43.48 202.75 205.71 206.21 0.005445 3.68 21.74 15.04 0.73
Reach2b1 21.11   10-year 35.90 202.75 205.49 205.94 0.005313 3.42 18.61 13.82 0.71
Reach2b1 21.11   5-year 30.27 202.75 205.43 205.77 0.004201 2.99 17.77 13.47 0.63
Reach2b1 21.11   2-year 22.24 202.75 204.88 204.69 205.29 0.006735 3.15 11.15 10.48 0.76

Reach2b1 21.1    Regional 102.83 202.70 206.73 207.06 0.000358 3.38 42.45 21.70 0.55
Reach2b1 21.1    350-year 81.42 202.70 206.55 206.80 0.000291 2.95 38.62 20.64 0.49
Reach2b1 21.1    100-year 54.98 202.70 206.31 206.46 0.000194 2.30 33.80 19.26 0.40
Reach2b1 21.1    50-year 49.40 202.70 206.14 206.29 0.000212 2.32 30.51 18.28 0.41
Reach2b1 21.1    25-year 43.48 202.70 205.91 206.07 0.000249 2.40 26.53 17.01 0.44
Reach2b1 21.1    10-year 35.90 202.70 205.66 205.82 0.000262 2.33 22.44 15.60 0.45
Reach2b1 21.1    5-year 30.27 202.70 205.55 205.68 0.000229 2.11 20.74 14.97 0.41
Reach2b1 21.1    2-year 22.24 202.70 204.99 205.17 0.000395 2.37 13.25 11.87 0.52

Reach2b1 21.09   Regional 102.83 202.67 206.74 207.04 0.000325 2.43 44.90 23.16 0.49
Reach2b1 21.09   350-year 81.42 202.67 206.56 206.78 0.000262 2.07 40.92 21.83 0.44
Reach2b1 21.09   100-year 54.98 202.67 206.32 206.45 0.000174 1.57 35.84 20.15 0.35
Reach2b1 21.09   50-year 49.40 202.67 206.15 206.27 0.000188 1.54 32.47 19.05 0.36
Reach2b1 21.09   25-year 43.48 202.67 205.93 206.05 0.000220 1.53 28.44 17.72 0.38
Reach2b1 21.09   10-year 35.90 202.67 205.68 205.79 0.000242 1.49 24.17 16.30 0.39
Reach2b1 21.09   5-year 30.27 202.67 205.57 205.66 0.000213 1.36 22.33 15.69 0.36
Reach2b1 21.09   2-year 22.24 202.67 205.01 205.13 0.000367 1.53 14.49 12.72 0.46

Reach2b1 21.08   Regional 102.83 202.66 206.75 207.02 0.000248 2.29 52.91 30.76 0.44
Reach2b1 21.08   350-year 81.42 202.66 206.57 206.76 0.000196 1.95 47.67 27.58 0.39
Reach2b1 21.08   100-year 54.98 202.66 206.33 206.44 0.000126 1.46 41.30 24.52 0.31
Reach2b1 21.08   50-year 49.40 202.66 206.16 206.26 0.000132 1.42 37.25 22.75 0.31
Reach2b1 21.08   25-year 43.48 202.66 205.94 206.04 0.000147 1.40 32.49 20.74 0.32
Reach2b1 21.08   10-year 35.90 202.66 205.69 205.78 0.000160 1.33 27.54 18.90 0.33
Reach2b1 21.08   5-year 30.27 202.66 205.57 205.64 0.000145 1.21 25.41 18.09 0.31
Reach2b1 21.08   2-year 22.24 202.66 205.02 205.11 0.000275 1.35 16.45 14.31 0.40

Reach2b1 21.07   Regional 102.83 202.65 206.77 205.58 206.99 0.000185 2.69 63.80 43.89 0.42
Reach2b1 21.07   350-year 81.42 202.65 206.58 205.50 206.75 0.000144 2.30 56.09 37.87 0.37
Reach2b1 21.07   100-year 54.98 202.65 206.33 205.22 206.43 0.000089 1.73 47.32 31.87 0.29
Reach2b1 21.07   50-year 49.40 202.65 206.16 205.04 206.25 0.000089 1.68 42.15 27.84 0.29
Reach2b1 21.07   25-year 43.48 202.65 205.94 204.84 206.03 0.000093 1.64 36.54 23.55 0.29



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2b1 21.07   10-year 35.90 202.65 205.69 204.58 205.77 0.000092 1.54 31.03 20.08 0.28
Reach2b1 21.07   5-year 30.27 202.65 205.57 204.37 205.64 0.000078 1.39 28.82 18.08 0.26
Reach2b1 21.07   2-year 22.24 202.65 204.71 204.05 205.03 0.000413 2.53 8.79 12.37 0.56

Reach2b1 21.06    30              Culvert

Reach2b1 21.05   Regional 102.83 201.91 204.78 204.78 204.97 0.000522 2.98 114.90 136.40 0.56
Reach2b1 21.05   350-year 81.42 201.91 204.78 204.78 204.90 0.000328 2.36 114.90 136.40 0.44
Reach2b1 21.05   100-year 54.98 201.91 204.47 204.47 205.75 0.001720 5.02 10.96 126.36 1.00
Reach2b1 21.05   50-year 49.40 201.91 204.30 204.30 205.49 0.001759 4.84 10.21 105.81 1.00
Reach2b1 21.05   25-year 43.48 201.91 204.10 204.10 205.20 0.001809 4.64 9.38 87.77 1.00
Reach2b1 21.05   10-year 35.90 201.91 203.84 203.84 204.80 0.001878 4.34 8.27 16.21 1.00
Reach2b1 21.05   5-year 30.27 201.91 203.63 203.63 204.49 0.001953 4.11 7.37 14.17 1.00
Reach2b1 21.05   2-year 22.24 201.91 203.31 203.31 204.01 0.002092 3.70 6.00 11.25 1.00

Reach2b1 21.04   Regional 102.83 201.80 203.99 203.99 204.38 0.001226 3.58 94.68 112.81 0.91
Reach2b1 21.04   350-year 81.42 201.80 203.86 203.86 204.21 0.001151 3.27 80.29 111.29 0.87
Reach2b1 21.04   100-year 54.98 201.80 203.59 203.59 203.96 0.001385 3.13 51.04 105.26 0.92
Reach2b1 21.04   50-year 49.40 201.80 203.59 203.59 203.89 0.001123 2.82 50.92 104.80 0.83
Reach2b1 21.04   25-year 43.48 201.80 203.56 203.56 203.82 0.000986 2.59 47.80 99.09 0.78
Reach2b1 21.04   10-year 35.90 201.80 203.46 203.46 203.95 0.001595 3.10 12.92 17.35 0.97
Reach2b1 21.04   5-year 30.27 201.80 203.35 203.35 203.79 0.001676 2.95 11.06 15.77 0.98
Reach2b1 21.04   2-year 22.24 201.80 203.17 203.17 203.54 0.001832 2.68 8.51 13.43 0.99

Reach2b1 21.03   Regional 102.83 201.00 203.55 203.55 203.95 0.000830 3.31 94.95 134.94 0.77
Reach2b1 21.03   350-year 81.42 201.00 203.36 203.36 204.13 0.001338 3.92 24.65 21.92 0.96
Reach2b1 21.03   100-year 54.98 201.00 202.97 202.97 203.59 0.001506 3.49 16.93 17.38 0.97
Reach2b1 21.03   50-year 49.40 201.00 202.88 202.88 203.46 0.001566 3.39 15.35 16.31 0.98
Reach2b1 21.03   25-year 43.48 201.00 202.77 202.77 203.31 0.001636 3.26 13.74 15.13 0.99
Reach2b1 21.03   10-year 35.90 201.00 202.64 202.64 203.12 0.001742 3.08 11.76 13.56 1.00
Reach2b1 21.03   5-year 30.27 201.00 202.53 202.53 202.96 0.001833 2.92 10.37 12.39 1.00
Reach2b1 21.03   2-year 22.24 201.00 202.34 202.34 202.72 0.001898 2.71 8.20 10.90 1.00

Reach2b1 21.02   Regional 102.83 199.54 202.30 202.30 203.23 0.001290 4.29 28.20 21.17 0.96
Reach2b1 21.02   350-year 81.42 199.54 202.01 202.01 202.82 0.001385 4.01 22.51 17.70 0.97
Reach2b1 21.02   100-year 54.98 199.54 201.61 201.61 202.25 0.001557 3.56 16.02 14.56 0.99
Reach2b1 21.02   50-year 49.40 199.54 201.52 201.52 202.12 0.001599 3.44 14.72 13.90 0.99
Reach2b1 21.02   25-year 43.48 199.54 201.41 201.41 201.97 0.001666 3.31 13.31 13.16 0.99
Reach2b1 21.02   10-year 35.90 199.54 201.28 201.28 201.77 0.001751 3.11 11.57 12.21 1.00
Reach2b1 21.02   5-year 30.27 199.54 201.16 201.16 201.61 0.001832 2.97 10.20 11.43 1.00
Reach2b1 21.02   2-year 22.24 199.54 200.95 200.95 201.35 0.001895 2.78 7.99 10.12 1.00

Reach2b1 21.01   Regional 102.83 198.48 201.02 201.02 201.96 0.001368 4.32 27.53 19.94 0.99
Reach2b1 21.01   350-year 81.42 198.48 200.76 200.76 201.56 0.001405 3.97 22.64 17.82 0.98
Reach2b1 21.01   100-year 54.98 198.48 200.38 200.38 201.00 0.001557 3.51 16.28 15.18 0.99
Reach2b1 21.01   50-year 49.40 198.48 200.29 200.29 200.87 0.001616 3.41 14.91 14.53 0.99
Reach2b1 21.01   25-year 43.48 198.48 200.18 200.18 200.73 0.001695 3.28 13.45 13.82 1.00
Reach2b1 21.01   10-year 35.90 198.48 200.05 200.05 200.54 0.001749 3.07 11.74 12.94 1.00
Reach2b1 21.01   5-year 30.27 198.48 199.94 199.94 200.38 0.001852 2.94 10.31 12.12 1.01
Reach2b1 21.01   2-year 22.24 198.48 199.75 199.75 200.13 0.001925 2.73 8.13 10.80 1.01

Reach2b1 21      Regional 102.83 198.13 200.89 200.89 201.83 0.001408 4.31 26.71 18.98 1.00
Reach2b1 21      350-year 81.42 198.13 200.63 200.63 201.43 0.001448 3.97 22.09 16.92 0.99
Reach2b1 21      100-year 54.98 198.13 200.25 200.25 200.88 0.001618 3.51 16.03 14.62 1.00
Reach2b1 21      50-year 49.40 198.13 200.15 200.15 200.75 0.001687 3.41 14.70 14.03 1.01
Reach2b1 21      25-year 43.48 198.13 200.06 200.06 200.60 0.001749 3.28 13.36 13.41 1.01
Reach2b1 21      10-year 35.90 198.13 199.93 199.93 200.41 0.001802 3.06 11.73 12.62 1.00
Reach2b1 21      5-year 30.27 198.13 199.81 199.81 200.26 0.001871 2.95 10.27 11.79 1.01
Reach2b1 21      2-year 22.24 198.13 199.61 199.61 200.00 0.001955 2.78 7.99 10.32 1.01

Reach2e1 29.28   Regional 67.10 182.20 185.52 185.60 0.005632 1.26 56.85 76.99 0.33
Reach2e1 29.28   350-year 61.40 182.20 185.46 185.53 0.005605 1.23 52.51 55.33 0.33
Reach2e1 29.28   100-year 45.65 182.20 185.20 185.27 0.006063 1.16 39.76 48.13 0.33
Reach2e1 29.28   50-year 41.34 182.20 185.11 185.17 0.006143 1.14 36.41 30.61 0.33
Reach2e1 29.28   25-year 37.28 182.20 184.98 185.04 0.005956 1.14 32.76 27.01 0.33
Reach2e1 29.28   10-year 31.20 182.20 184.81 184.87 0.005996 1.10 28.34 24.83 0.33
Reach2e1 29.28   5-year 26.29 182.20 184.66 184.71 0.006033 1.06 24.73 23.07 0.33
Reach2e1 29.28   2-year 19.64 182.20 184.42 184.47 0.006067 1.00 19.65 20.41 0.33

Reach2e1 29.27   Regional 67.10 181.70 184.38 184.69 0.026236 2.48 27.09 21.04 0.70
Reach2e1 29.27   350-year 61.40 181.70 184.15 184.53 0.035150 2.72 22.60 19.17 0.80
Reach2e1 29.27   100-year 45.65 181.70 183.93 184.24 0.032170 2.45 18.62 17.42 0.76
Reach2e1 29.27   50-year 41.34 181.70 183.88 184.16 0.030023 2.33 17.72 17.01 0.73
Reach2e1 29.27   25-year 37.28 181.70 183.84 184.08 0.027218 2.19 17.00 16.67 0.69
Reach2e1 29.27   10-year 31.20 181.70 183.79 183.98 0.021746 1.93 16.17 16.27 0.62
Reach2e1 29.27   5-year 26.29 181.70 183.74 183.33 183.89 0.017351 1.70 15.46 15.93 0.55
Reach2e1 29.27   2-year 19.64 181.70 183.67 183.17 183.77 0.011807 1.37 14.33 15.36 0.45

Reach2e1 29.26   Regional 67.10 181.15 184.23 184.25 0.001041 0.73 91.95 55.61 0.18
Reach2e1 29.26   350-year 61.40 181.15 183.80 183.84 0.001841 0.89 69.24 51.09 0.24
Reach2e1 29.26   100-year 45.65 181.15 183.39 183.44 0.002456 0.93 49.20 46.87 0.29
Reach2e1 29.26   50-year 41.34 181.15 183.28 183.32 0.002699 0.94 43.81 45.75 0.31
Reach2e1 29.26   25-year 37.28 181.15 183.16 183.21 0.003043 0.97 38.37 44.60 0.33
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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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2e1 29.26   10-year 31.20 181.15 182.94 183.00 0.003981 1.07 29.16 40.83 0.40
Reach2e1 29.26   5-year 26.29 181.15 182.74 182.81 0.005317 1.23 21.46 33.81 0.49
Reach2e1 29.26   2-year 19.64 181.15 182.40 182.54 0.008946 1.62 12.14 21.88 0.69

Reach2e1 29.25   Regional 81.23 181.00 183.76 182.72 184.10 0.002465 2.56 31.79 54.33 0.49
Reach2e1 29.25   350-year 65.23 181.00 183.39 182.48 183.68 0.002579 2.37 27.49 48.17 0.49
Reach2e1 29.25   100-year 50.94 181.00 183.03 182.26 183.27 0.002725 2.18 23.32 39.68 0.49
Reach2e1 29.25   50-year 47.06 181.00 182.92 182.20 183.15 0.002773 2.13 22.12 35.03 0.49
Reach2e1 29.25   25-year 43.16 181.00 182.82 182.13 183.03 0.002827 2.07 20.88 32.34 0.49
Reach2e1 29.25   10-year 36.60 181.00 182.63 182.01 182.82 0.002933 1.96 18.70 27.39 0.49
Reach2e1 29.25   5-year 30.80 181.00 182.45 181.90 182.62 0.003047 1.85 16.67 21.76 0.49
Reach2e1 29.25   2-year 22.89 181.00 182.19 181.74 182.33 0.003255 1.67 13.68 17.95 0.49

Reach2e1 29.24    46              Culvert

Reach2e1 29.23   Regional 81.23 179.70 182.44 181.42 182.78 0.002672 2.58 31.50 43.62 0.50
Reach2e1 29.23   350-year 65.23 179.70 182.22 181.18 182.48 0.002264 2.25 29.02 40.89 0.45
Reach2e1 29.23   100-year 50.94 179.70 182.03 180.96 182.21 0.001805 1.90 26.78 38.88 0.40
Reach2e1 29.23   50-year 47.06 179.70 181.99 180.90 182.15 0.001626 1.79 26.35 30.18 0.38
Reach2e1 29.23   25-year 43.16 179.70 181.95 180.83 182.09 0.001456 1.67 25.86 28.71 0.36
Reach2e1 29.23   10-year 36.60 179.70 181.86 180.71 181.97 0.001206 1.48 24.78 26.76 0.32
Reach2e1 29.23   5-year 30.80 179.70 181.76 180.60 181.84 0.001001 1.30 23.63 25.02 0.29
Reach2e1 29.23   2-year 22.89 179.70 181.59 180.43 181.64 0.000733 1.05 21.71 22.01 0.24

Reach2e1 29.22   Regional 81.23 179.70 182.31 182.51 0.003886 2.93 65.34 49.37 0.63
Reach2e1 29.22   350-year 65.23 179.70 182.06 182.26 0.004322 2.86 53.42 46.92 0.65
Reach2e1 29.22   100-year 50.94 179.70 181.66 181.60 181.97 0.007895 3.32 35.31 42.91 0.85
Reach2e1 29.22   50-year 47.06 179.70 181.59 181.55 181.91 0.008446 3.33 32.32 42.09 0.87
Reach2e1 29.22   25-year 43.16 179.70 181.52 181.51 181.85 0.008858 3.31 29.61 41.32 0.88
Reach2e1 29.22   10-year 36.60 179.70 181.43 181.43 181.74 0.008935 3.17 25.75 39.74 0.88
Reach2e1 29.22   5-year 30.80 179.70 181.34 181.34 181.64 0.008860 3.02 22.29 37.87 0.86
Reach2e1 29.22   2-year 22.89 179.70 181.20 181.20 181.47 0.008535 2.74 17.41 34.81 0.83

Reach2e1 29.21   Regional 81.23 179.20 182.18 182.28 0.001615 2.18 90.84 53.40 0.42
Reach2e1 29.21   350-year 65.23 179.20 181.93 182.02 0.001577 2.02 78.07 50.98 0.41
Reach2e1 29.21   100-year 50.94 179.20 181.40 181.53 0.002927 2.34 52.19 46.37 0.54
Reach2e1 29.21   50-year 47.06 179.20 181.30 181.44 0.003241 2.37 47.46 45.51 0.56
Reach2e1 29.21   25-year 43.16 179.20 181.21 181.35 0.003505 2.38 43.27 44.73 0.58
Reach2e1 29.21   10-year 36.60 179.20 181.07 181.22 0.003735 2.33 37.38 43.58 0.59
Reach2e1 29.21   5-year 30.80 179.20 180.98 181.11 0.003607 2.20 33.23 42.73 0.57
Reach2e1 29.21   2-year 22.89 179.20 180.80 180.93 0.003754 2.06 25.93 41.08 0.57

Reach2e1 29.20   Regional 81.23 178.60 181.99 182.12 0.001641 2.47 90.63 57.73 0.44
Reach2e1 29.20   350-year 65.23 178.60 181.76 181.88 0.001494 2.24 78.09 52.78 0.42
Reach2e1 29.20   100-year 50.94 178.60 181.07 181.25 0.003004 2.66 46.39 38.46 0.56
Reach2e1 29.20   50-year 47.06 178.60 180.92 181.12 0.003458 2.73 40.91 36.03 0.60
Reach2e1 29.20   25-year 43.16 178.60 180.78 180.99 0.004059 2.82 35.71 34.00 0.64
Reach2e1 29.20   10-year 36.60 178.60 180.52 180.79 0.005522 3.00 27.52 30.68 0.73
Reach2e1 29.20   5-year 30.80 178.60 180.29 180.25 180.62 0.007675 3.21 20.79 27.53 0.84
Reach2e1 29.20   2-year 22.89 178.60 180.09 180.09 180.41 0.008426 3.05 15.49 24.75 0.86

Reach2e1 29.19   Regional 81.23 178.20 181.92 182.04 0.000977 2.11 90.00 42.36 0.35
Reach2e1 29.19   350-year 65.23 178.20 181.71 181.80 0.000795 1.83 81.41 39.52 0.31
Reach2e1 29.19   100-year 50.94 178.20 181.01 181.12 0.001205 1.93 56.33 32.48 0.37
Reach2e1 29.19   50-year 47.06 178.20 180.86 180.97 0.001293 1.92 51.58 31.42 0.38
Reach2e1 29.19   25-year 43.16 178.20 180.71 180.82 0.001392 1.92 46.96 30.46 0.39
Reach2e1 29.19   10-year 36.60 178.20 180.46 180.57 0.001575 1.90 39.53 28.88 0.41
Reach2e1 29.19   5-year 30.80 178.20 180.24 180.35 0.001749 1.86 33.29 27.44 0.43
Reach2e1 29.19   2-year 22.89 178.20 179.96 180.06 0.001862 1.73 25.84 25.48 0.43

Reach2e1 29.18   Regional 81.23 178.01 181.93 180.02 181.97 0.001175 0.99 114.97 61.54 0.16
Reach2e1 29.18   350-year 65.23 178.01 181.70 179.78 181.75 0.001540 1.09 76.05 55.95 0.19
Reach2e1 29.18   100-year 50.94 178.01 180.87 179.54 181.03 0.005958 1.78 28.54 38.68 0.35
Reach2e1 29.18   50-year 47.06 178.01 180.72 179.48 180.88 0.006110 1.74 27.01 36.57 0.35
Reach2e1 29.18   25-year 43.16 178.01 180.58 179.41 180.73 0.006239 1.69 25.48 34.35 0.35
Reach2e1 29.18   10-year 36.60 178.01 180.35 179.28 180.48 0.006363 1.60 22.95 31.12 0.35
Reach2e1 29.18   5-year 30.80 178.01 180.14 179.17 180.26 0.006333 1.49 20.72 29.22 0.34
Reach2e1 29.18   2-year 22.89 178.01 179.87 179.00 179.96 0.005819 1.29 17.78 26.65 0.32

Reach2e1 29.17    47              Bridge

Reach2e1 29.16   Regional 81.23 177.74 180.38 179.54 180.76 0.003098 2.74 29.62 126.16 0.55
Reach2e1 29.16   350-year 65.23 177.74 180.21 179.30 180.50 0.002504 2.36 27.67 115.08 0.49
Reach2e1 29.16   100-year 50.94 177.74 179.98 179.08 180.20 0.002130 2.04 25.03 105.02 0.44
Reach2e1 29.16   50-year 47.06 177.74 179.92 179.02 180.11 0.002007 1.94 24.29 102.97 0.43
Reach2e1 29.16   25-year 43.16 177.74 179.85 178.95 180.02 0.001883 1.84 23.50 100.92 0.41
Reach2e1 29.16   10-year 36.60 177.74 179.73 178.83 179.87 0.001655 1.65 22.12 97.37 0.38
Reach2e1 29.16   5-year 30.80 177.74 179.62 178.72 179.73 0.001444 1.48 20.77 93.84 0.35
Reach2e1 29.16   2-year 22.89 177.74 179.49 178.56 179.56 0.001017 1.19 19.30 90.14 0.29

Reach2e1 29.15   Regional 81.23 177.50 180.47 180.50 0.000906 1.51 170.02 150.19 0.30
Reach2e1 29.15   350-year 65.23 177.50 180.25 180.28 0.001069 1.54 137.22 145.01 0.32
Reach2e1 29.15   100-year 50.94 177.50 179.97 180.02 0.001469 1.66 97.91 126.12 0.37
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(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2e1 29.15   50-year 47.06 177.50 179.89 179.94 0.001609 1.69 88.33 120.06 0.38
Reach2e1 29.15   25-year 43.16 177.50 179.81 179.87 0.001799 1.74 78.57 113.92 0.40
Reach2e1 29.15   10-year 36.60 177.50 179.66 179.73 0.002211 1.83 62.71 102.99 0.44
Reach2e1 29.15   5-year 30.80 177.50 179.52 179.61 0.002599 1.87 49.52 89.15 0.47
Reach2e1 29.15   2-year 22.89 177.50 179.31 179.44 0.003872 2.08 31.39 80.84 0.56

Reach2e1 29.14   Regional 81.23 177.40 180.38 180.45 0.000981 1.61 130.89 113.15 0.33
Reach2e1 29.14   350-year 65.23 177.40 180.15 180.22 0.001078 1.58 105.65 108.37 0.34
Reach2e1 29.14   100-year 50.94 177.40 179.89 179.95 0.001088 1.46 79.99 79.38 0.33
Reach2e1 29.14   50-year 47.06 177.40 179.81 179.87 0.001122 1.44 73.96 76.92 0.33
Reach2e1 29.14   25-year 43.16 177.40 179.73 179.79 0.001165 1.42 67.74 74.29 0.34
Reach2e1 29.14   10-year 36.60 177.40 179.58 179.64 0.001249 1.39 57.18 69.70 0.35
Reach2e1 29.14   5-year 30.80 177.40 179.44 179.50 0.001360 1.37 47.57 66.38 0.35
Reach2e1 29.14   2-year 22.89 177.40 179.22 179.29 0.001626 1.35 33.47 62.54 0.38

Reach2e1 29.13   Regional 81.23 177.30 180.21 180.36 0.001694 1.95 81.07 125.15 0.42
Reach2e1 29.13   350-year 65.23 177.30 179.96 180.13 0.001955 1.93 57.84 79.45 0.44
Reach2e1 29.13   100-year 50.94 177.30 179.68 179.84 0.002324 1.90 38.67 53.87 0.47
Reach2e1 29.13   50-year 47.06 177.30 179.60 179.76 0.002363 1.85 34.94 47.45 0.47
Reach2e1 29.13   25-year 43.16 177.30 179.53 179.68 0.002385 1.80 31.59 40.85 0.47
Reach2e1 29.13   10-year 36.60 177.30 179.39 179.53 0.002454 1.71 26.45 34.53 0.47
Reach2e1 29.13   5-year 30.80 177.30 179.26 179.39 0.002532 1.63 22.17 29.79 0.47
Reach2e1 29.13   2-year 22.89 177.30 179.05 179.16 0.002651 1.48 16.79 23.35 0.46

Reach2e1 29.12   Regional 81.23 177.20 179.99 179.38 180.20 0.002243 2.35 88.34 179.64 0.49
Reach2e1 29.12   350-year 65.23 177.20 179.67 179.93 0.002950 2.45 45.87 59.56 0.55
Reach2e1 29.12   100-year 50.94 177.20 179.42 179.63 0.002842 2.20 34.93 36.25 0.53
Reach2e1 29.12   50-year 47.06 177.20 179.35 179.55 0.002880 2.15 32.26 34.75 0.53
Reach2e1 29.12   25-year 43.16 177.20 179.27 179.47 0.002924 2.10 29.57 33.22 0.53
Reach2e1 29.12   10-year 36.60 177.20 179.12 179.31 0.003005 2.00 25.04 30.36 0.53
Reach2e1 29.12   5-year 30.80 177.20 178.99 179.16 0.003081 1.90 21.09 27.46 0.52
Reach2e1 29.12   2-year 22.89 177.20 178.78 178.93 0.003138 1.72 15.95 22.87 0.51

Reach2e1 29.11   Regional 81.23 176.95 179.20 179.20 179.89 0.009037 3.89 28.42 25.23 0.94
Reach2e1 29.11   350-year 65.23 176.95 179.12 178.98 179.62 0.006885 3.30 26.50 24.26 0.81
Reach2e1 29.11   100-year 50.94 176.95 178.99 178.76 179.36 0.005637 2.83 23.45 22.74 0.72
Reach2e1 29.11   50-year 47.06 176.95 178.94 178.70 179.29 0.005439 2.72 22.30 22.20 0.71
Reach2e1 29.11   25-year 43.16 176.95 178.88 178.64 179.20 0.005305 2.61 21.00 21.57 0.69
Reach2e1 29.11   10-year 36.60 176.95 178.76 178.52 179.05 0.005254 2.45 18.45 20.30 0.68
Reach2e1 29.11   5-year 30.80 176.95 178.62 178.41 178.89 0.005487 2.33 15.80 18.92 0.68
Reach2e1 29.11   2-year 22.89 176.95 178.42 178.23 178.65 0.005904 2.13 12.18 16.84 0.69

Reach2e1 29.10   Regional 81.23 176.70 179.04 179.04 179.32 0.004149 3.10 68.45 122.02 0.67
Reach2e1 29.10   350-year 65.23 176.70 179.11 179.25 0.002108 2.26 76.99 125.12 0.48
Reach2e1 29.10   100-year 50.94 176.70 178.84 179.02 0.002752 2.37 47.97 81.38 0.54
Reach2e1 29.10   50-year 47.06 176.70 178.76 178.95 0.002900 2.37 41.91 71.87 0.55
Reach2e1 29.10   25-year 43.16 176.70 178.68 178.87 0.003088 2.37 35.98 61.68 0.56
Reach2e1 29.10   10-year 36.60 176.70 178.52 178.71 0.003304 2.31 27.70 44.08 0.57
Reach2e1 29.10   5-year 30.80 176.70 178.37 178.55 0.003337 2.18 23.93 22.71 0.56
Reach2e1 29.10   2-year 22.89 176.70 178.15 178.30 0.003374 1.97 19.04 21.20 0.55

Reach2e1 29.09   Regional 81.23 176.30 178.54 178.42 178.55 0.000367 0.91 205.27 205.07 0.20
Reach2e1 29.09   350-year 65.23 176.30 178.23 178.23 178.85 0.010706 4.40 29.09 24.52 1.03
Reach2e1 29.09   100-year 50.94 176.30 178.01 178.01 178.56 0.010814 4.06 23.91 22.78 1.02
Reach2e1 29.09   50-year 47.06 176.30 177.94 177.94 178.47 0.010834 3.96 22.47 22.27 1.01
Reach2e1 29.09   25-year 43.16 176.30 177.89 177.88 178.38 0.010417 3.80 21.33 21.86 0.99
Reach2e1 29.09   10-year 36.60 176.30 177.80 177.76 178.23 0.009676 3.51 19.32 21.18 0.94
Reach2e1 29.09   5-year 30.80 176.30 177.71 177.65 178.08 0.008877 3.22 17.48 20.54 0.89
Reach2e1 29.09   2-year 22.89 176.30 177.57 177.48 177.85 0.007738 2.79 14.65 19.52 0.82

Reach2e1 29.08   Regional 81.23 175.80 177.93 177.71 178.44 0.005985 3.28 30.69 23.19 0.78
Reach2e1 29.08   350-year 65.23 175.80 177.63 177.49 178.13 0.007202 3.21 24.19 21.12 0.83
Reach2e1 29.08   100-year 50.94 175.80 177.37 177.29 177.83 0.008511 3.07 18.89 19.26 0.87
Reach2e1 29.08   50-year 47.06 175.80 177.30 177.23 177.75 0.008747 3.01 17.64 18.77 0.88
Reach2e1 29.08   25-year 43.16 175.80 177.23 177.17 177.66 0.009264 2.96 16.21 18.18 0.89
Reach2e1 29.08   10-year 36.60 175.80 177.09 177.06 177.50 0.010269 2.87 13.87 17.15 0.92
Reach2e1 29.08   5-year 30.80 175.80 176.97 176.96 177.36 0.011325 2.77 11.87 16.22 0.94
Reach2e1 29.08   2-year 22.89 175.80 176.80 176.80 177.14 0.013057 2.57 9.22 14.97 0.98

Reach2e1 29.07   Regional 81.23 175.76 177.91 177.17 178.19 0.005581 2.38 36.18 26.17 0.52
Reach2e1 29.07   350-year 65.23 175.76 177.59 176.98 177.86 0.006444 2.30 28.41 23.92 0.54
Reach2e1 29.07   100-year 50.94 175.76 177.32 176.79 177.54 0.006748 2.11 24.16 22.20 0.54
Reach2e1 29.07   50-year 47.06 175.76 177.25 176.74 177.46 0.006695 2.04 23.09 21.77 0.53
Reach2e1 29.07   25-year 43.16 175.76 177.17 176.68 177.37 0.006824 1.98 21.80 21.25 0.53
Reach2e1 29.07   10-year 36.60 175.76 177.02 176.59 177.20 0.007079 1.87 19.53 20.34 0.53
Reach2e1 29.07   5-year 30.80 175.76 176.88 176.50 177.04 0.007356 1.77 17.41 19.44 0.53
Reach2e1 29.07   2-year 22.89 175.76 176.68 176.37 176.81 0.007857 1.60 14.28 17.99 0.53

Reach2e1 29.06    48              Culvert

Reach2e1 29.05   Regional 81.23 175.65 177.37 177.06 177.84 0.005682 3.05 26.66 28.34 0.74
Reach2e1 29.05   350-year 65.23 175.65 177.16 176.87 177.56 0.005644 2.79 23.42 27.04 0.72
Reach2e1 29.05   100-year 50.94 175.65 176.95 176.68 177.28 0.005683 2.53 20.15 25.81 0.71



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach2e1 29.05   50-year 47.06 175.65 176.88 176.63 177.19 0.005761 2.46 19.13 25.43 0.71
Reach2e1 29.05   25-year 43.16 175.65 176.82 176.57 177.11 0.005818 2.38 18.11 25.04 0.70
Reach2e1 29.05   10-year 36.60 175.65 176.70 176.48 176.96 0.005943 2.25 16.30 24.37 0.70
Reach2e1 29.05   5-year 30.80 175.65 176.59 176.39 176.82 0.006171 2.12 14.53 23.73 0.70
Reach2e1 29.05   2-year 22.89 175.65 176.41 176.26 176.60 0.006757 1.93 11.84 22.72 0.71

Reach2e1 29.04   Regional 81.23 175.10 177.15 176.83 177.60 0.004971 3.11 34.12 24.27 0.72
Reach2e1 29.04   350-year 65.23 175.10 176.94 176.63 177.32 0.004863 2.85 29.14 22.90 0.69
Reach2e1 29.04   100-year 50.94 175.10 176.73 176.42 177.04 0.004742 2.57 24.45 21.49 0.67
Reach2e1 29.04   50-year 47.06 175.10 176.66 176.37 176.96 0.004779 2.50 22.98 21.04 0.67
Reach2e1 29.04   25-year 43.16 175.10 176.60 176.30 176.88 0.004761 2.42 21.59 20.59 0.66
Reach2e1 29.04   10-year 36.60 175.10 176.48 176.20 176.72 0.004705 2.27 19.21 19.78 0.65
Reach2e1 29.04   5-year 30.80 175.10 176.36 176.09 176.58 0.004742 2.13 16.90 18.94 0.64
Reach2e1 29.04   2-year 22.89 175.10 176.16 175.94 176.35 0.005078 1.94 13.33 17.57 0.64

Reach2e1 29.03   Regional 81.23 174.70 176.52 176.52 177.19 0.010221 3.90 28.73 23.80 0.95
Reach2e1 29.03   350-year 65.23 174.70 176.31 176.31 176.91 0.010716 3.67 23.78 22.22 0.96
Reach2e1 29.03   100-year 50.94 174.70 176.09 176.09 176.63 0.011412 3.43 19.17 20.57 0.96
Reach2e1 29.03   50-year 47.06 174.70 176.04 176.04 176.55 0.011269 3.32 18.12 20.16 0.95
Reach2e1 29.03   25-year 43.16 174.70 175.98 175.98 176.46 0.011429 3.23 16.86 19.65 0.95
Reach2e1 29.03   10-year 36.60 174.70 175.86 175.86 176.31 0.011880 3.08 14.64 18.70 0.96
Reach2e1 29.03   5-year 30.80 174.70 175.76 175.76 176.16 0.011839 2.90 12.84 17.85 0.95
Reach2e1 29.03   2-year 22.89 174.70 175.64 175.59 175.94 0.010294 2.49 10.81 16.78 0.87

Reach2e1 29.02   Regional 81.23 174.50 175.95 175.95 176.54 0.010377 3.58 28.76 27.50 0.98
Reach2e1 29.02   350-year 65.23 174.50 175.77 175.77 176.30 0.011049 3.36 23.95 25.75 0.99
Reach2e1 29.02   100-year 50.94 174.50 175.60 175.60 176.05 0.011532 3.10 19.74 24.15 0.98
Reach2e1 29.02   50-year 47.06 174.50 175.55 175.55 175.98 0.011743 3.02 18.54 23.69 0.98
Reach2e1 29.02   25-year 43.16 174.50 175.49 175.49 175.91 0.012059 2.95 17.28 23.21 0.99
Reach2e1 29.02   10-year 36.60 174.50 175.40 175.40 175.78 0.012529 2.80 15.19 22.40 0.99
Reach2e1 29.02   5-year 30.80 174.50 175.32 175.32 175.66 0.012975 2.65 13.32 21.67 0.99
Reach2e1 29.02   2-year 22.89 174.50 175.19 175.19 175.47 0.013788 2.41 10.64 20.58 0.99

Reach2e1 29.01   Regional 81.23 171.50 174.85 175.07 0.001606 2.22 52.40 29.54 0.42
Reach2e1 29.01   350-year 65.23 171.50 174.79 174.94 0.001126 1.84 50.58 29.07 0.35
Reach2e1 29.01   100-year 50.94 171.50 174.64 174.74 0.000844 1.53 46.35 27.94 0.30
Reach2e1 29.01   50-year 47.06 171.50 174.57 174.66 0.000799 1.46 44.35 27.36 0.29
Reach2e1 29.01   25-year 43.16 171.50 174.48 174.57 0.000760 1.40 42.09 26.70 0.28
Reach2e1 29.01   10-year 36.60 171.50 174.32 174.40 0.000699 1.28 37.92 25.40 0.27
Reach2e1 29.01   5-year 30.80 171.50 174.17 174.23 0.000638 1.17 34.08 24.15 0.25
Reach2e1 29.01   2-year 22.89 171.50 173.91 173.96 0.000559 1.01 28.10 22.09 0.23

Reach2e1 29.00   Regional 81.23 171.40 174.69 174.69 174.96 0.004344 2.63 70.68 148.28 0.63
Reach2e1 29.00   350-year 65.23 171.40 174.57 174.57 174.84 0.004331 2.51 53.44 144.88 0.62
Reach2e1 29.00   100-year 50.94 171.40 174.10 174.10 174.62 0.010948 3.20 17.14 28.12 0.93
Reach2e1 29.00   50-year 47.06 171.40 173.99 173.99 174.53 0.012955 3.26 14.64 16.26 1.00
Reach2e1 29.00   25-year 43.16 171.40 173.91 173.91 174.44 0.013911 3.24 13.38 14.27 1.02
Reach2e1 29.00   10-year 36.60 171.40 173.80 173.80 174.28 0.013898 3.08 11.89 12.77 1.01
Reach2e1 29.00   5-year 30.80 171.40 173.66 173.66 174.12 0.013971 3.00 10.25 11.17 1.00
Reach2e1 29.00   2-year 22.89 171.40 173.42 173.42 173.85 0.014729 2.93 7.82 9.09 1.01

Reach3a1 19.18   Regional 130.20 167.62 171.19 171.58 0.003834 3.96 80.86 67.82 0.68
Reach3a1 19.18   350-year 86.19 167.62 170.79 171.07 0.002957 3.20 59.61 32.20 0.59
Reach3a1 19.18   100-year 53.89 167.62 170.19 170.40 0.002880 2.72 42.03 27.15 0.56
Reach3a1 19.18   50-year 48.17 167.62 170.07 170.26 0.002850 2.61 38.74 26.40 0.55
Reach3a1 19.18   25-year 42.52 167.62 169.94 170.12 0.002814 2.50 35.43 25.69 0.54
Reach3a1 19.18   10-year 35.74 167.62 169.77 169.94 0.002774 2.35 31.23 24.76 0.53
Reach3a1 19.18   5-year 30.76 167.62 169.64 169.79 0.002732 2.23 28.02 24.02 0.52
Reach3a1 19.18   2-year 23.52 167.62 169.43 169.56 0.002634 2.02 23.14 22.85 0.50

Reach3a1 19.17   Regional 130.20 167.53 170.75 170.75 171.20 0.004040 3.78 79.47 92.00 0.69
Reach3a1 19.17   350-year 86.19 167.53 169.76 169.76 170.55 0.009857 4.54 31.60 22.85 1.01
Reach3a1 19.17   100-year 53.89 167.53 169.29 169.29 169.90 0.010204 3.88 21.67 19.69 0.99
Reach3a1 19.17   50-year 48.17 167.53 169.19 169.19 169.77 0.010329 3.74 19.80 19.09 0.98
Reach3a1 19.17   25-year 42.52 167.53 169.09 169.09 169.63 0.010507 3.60 17.89 18.51 0.98
Reach3a1 19.17   10-year 35.74 167.53 168.97 168.97 169.45 0.010564 3.39 15.64 17.81 0.97
Reach3a1 19.17   5-year 30.76 167.53 168.87 168.87 169.31 0.010620 3.22 13.92 17.25 0.96
Reach3a1 19.17   2-year 23.52 167.53 168.70 168.70 169.09 0.011054 2.97 11.16 16.28 0.95

Reach3a1 19.16   Regional 130.20 167.50 169.38 169.15 169.90 0.008046 3.83 59.95 48.20 0.90
Reach3a1 19.16   350-year 86.19 167.50 169.22 168.86 169.50 0.004864 2.81 52.67 44.55 0.69
Reach3a1 19.16   100-year 53.89 167.50 168.81 168.57 169.03 0.005235 2.42 36.11 38.37 0.69
Reach3a1 19.16   50-year 48.17 167.50 168.73 168.51 168.94 0.005365 2.34 33.03 37.65 0.69
Reach3a1 19.16   25-year 42.52 167.50 168.65 168.45 168.85 0.005503 2.26 29.92 36.90 0.69
Reach3a1 19.16   10-year 35.74 167.50 168.54 168.37 168.73 0.005686 2.15 26.10 35.98 0.69
Reach3a1 19.16   5-year 30.76 167.50 168.46 168.31 168.63 0.005801 2.06 23.24 35.31 0.68
Reach3a1 19.16   2-year 23.52 167.50 168.34 168.22 168.49 0.005968 1.89 18.89 34.28 0.68

Reach3a1 19.15   Regional 130.20 167.18 169.09 169.09 169.57 0.006862 3.23 54.34 66.13 0.80
Reach3a1 19.15   350-year 86.19 167.18 168.57 168.57 169.17 0.011668 3.42 25.52 26.94 0.99
Reach3a1 19.15   100-year 53.89 167.18 168.22 168.22 168.68 0.012999 2.99 18.01 20.01 1.01
Reach3a1 19.15   50-year 48.17 167.18 168.16 168.16 168.58 0.013272 2.89 16.66 19.85 1.01
Reach3a1 19.15   25-year 42.52 167.18 168.09 168.09 168.48 0.013554 2.78 15.29 19.66 1.01



HEC-RAS  Plan: 20June16 (Continued)
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

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Reach3a1 19.15   10-year 35.74 167.18 168.00 168.00 168.35 0.013920 2.63 13.58 19.37 1.00
Reach3a1 19.15   5-year 30.76 167.18 167.93 167.93 168.25 0.014395 2.52 12.21 19.13 1.01
Reach3a1 19.15   2-year 23.52 167.18 167.82 167.82 168.09 0.015205 2.32 10.13 18.75 1.01

Reach3a1 19.14   Regional 130.20 165.00 167.39 167.81 0.004143 2.88 45.21 21.66 0.63
Reach3a1 19.14   350-year 86.19 165.00 166.92 167.22 0.003821 2.43 35.40 20.36 0.59
Reach3a1 19.14   100-year 53.89 165.00 166.47 166.68 0.003682 2.04 26.45 19.71 0.56
Reach3a1 19.14   50-year 48.17 165.00 166.38 166.58 0.003600 1.94 24.80 19.59 0.55
Reach3a1 19.14   25-year 42.52 165.00 166.29 166.47 0.003544 1.85 23.01 19.46 0.54
Reach3a1 19.14   10-year 35.74 165.00 166.18 166.33 0.003486 1.73 20.72 19.29 0.53
Reach3a1 19.14   5-year 30.76 165.00 166.08 166.22 0.003445 1.63 18.91 19.15 0.52
Reach3a1 19.14   2-year 23.52 165.00 165.93 166.04 0.003397 1.47 16.04 18.93 0.51

Reach3a1 19.13   Regional 130.20 164.50 167.17 167.57 0.004159 3.43 67.06 34.80 0.69
Reach3a1 19.13   350-year 86.19 164.50 166.70 167.00 0.003921 2.90 51.14 32.95 0.64
Reach3a1 19.13   100-year 53.89 164.50 166.22 166.46 0.004152 2.51 35.89 31.07 0.63
Reach3a1 19.13   50-year 48.17 164.50 166.15 166.36 0.004029 2.39 33.47 30.76 0.62
Reach3a1 19.13   25-year 42.52 164.50 166.06 166.25 0.003994 2.28 30.68 30.40 0.61
Reach3a1 19.13   10-year 35.74 164.50 165.94 166.12 0.003960 2.15 27.10 29.86 0.60
Reach3a1 19.13   5-year 30.76 164.50 165.84 166.01 0.003923 2.03 24.34 29.43 0.59
Reach3a1 19.13   2-year 23.52 164.50 165.69 165.83 0.003855 1.85 20.00 28.73 0.57

Reach3a1 19.12   Regional 130.20 164.06 166.29 166.29 167.04 0.011229 4.88 50.20 33.41 1.09
Reach3a1 19.12   350-year 86.19 164.06 165.90 165.90 166.49 0.011223 4.24 37.46 31.62 1.05
Reach3a1 19.12   100-year 53.89 164.06 165.71 166.04 0.007180 3.12 31.40 30.74 0.82
Reach3a1 19.12   50-year 48.17 164.06 165.60 165.93 0.007838 3.10 28.06 30.24 0.85
Reach3a1 19.12   25-year 42.52 164.06 165.52 165.83 0.007665 2.95 25.83 29.90 0.83
Reach3a1 19.12   10-year 35.74 164.06 165.43 165.70 0.007311 2.75 23.12 29.48 0.80
Reach3a1 19.12   5-year 30.76 164.06 165.35 165.60 0.007121 2.59 20.87 29.10 0.78
Reach3a1 19.12   2-year 23.52 164.06 165.22 165.44 0.006963 2.36 17.13 28.39 0.76

Reach3a1 19.11   Regional 146.27 163.50 166.02 166.29 0.003040 2.80 101.09 78.34 0.58
Reach3a1 19.11   350-year 95.63 163.50 165.58 165.81 0.003160 2.49 68.69 66.79 0.57
Reach3a1 19.11   100-year 62.41 163.50 164.86 164.82 165.24 0.008433 2.99 31.43 40.75 0.86
Reach3a1 19.11   50-year 56.20 163.50 164.84 164.75 165.17 0.007262 2.74 30.67 40.42 0.80
Reach3a1 19.11   25-year 50.34 163.50 164.78 164.69 165.08 0.007072 2.62 28.34 39.37 0.78
Reach3a1 19.11   10-year 42.93 163.50 164.69 164.61 164.97 0.007229 2.50 24.63 37.67 0.78
Reach3a1 19.11   5-year 37.11 163.50 164.61 164.53 164.87 0.007308 2.38 21.73 36.32 0.77
Reach3a1 19.11   2-year 28.59 163.50 164.49 164.39 164.71 0.007303 2.18 17.41 33.85 0.76

Reach3a1 19.1    Regional 146.27 162.50 165.86 164.71 166.05 0.001317 2.28 115.34 60.04 0.40
Reach3a1 19.1    350-year 95.63 162.50 165.49 164.20 165.60 0.000891 1.73 94.68 52.10 0.32
Reach3a1 19.1    100-year 62.41 162.50 163.92 163.82 164.35 0.007914 3.05 26.34 27.99 0.85
Reach3a1 19.1    50-year 56.20 162.50 163.77 163.76 164.24 0.009907 3.15 22.28 26.21 0.93
Reach3a1 19.1    25-year 50.34 162.50 163.68 163.68 164.14 0.010747 3.11 19.86 25.19 0.96
Reach3a1 19.1    10-year 42.93 162.50 163.57 163.57 164.00 0.011126 2.96 17.37 24.09 0.96
Reach3a1 19.1    5-year 37.11 162.50 163.49 163.49 163.88 0.011531 2.83 15.34 23.08 0.96
Reach3a1 19.1    2-year 28.59 162.50 163.35 163.35 163.69 0.012416 2.63 12.27 21.17 0.97
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Greg Frew

From: Greg Frew <frew.g@aquaforbeech.com>
Sent: April-08-16 4:13 PM
To: 'Nick Lorrain'
Subject: RE: 2014 EC FPM Update - Phase 2
Attachments: EtobicokeCreekPhaseII.zip

Hi Nick. 
 
We’ve completed the draft modelling for the Etobicoke Creek Phase 2 stream reaches – see attached.  We’ve also 
prepared a set of structure inventory forms for the bridge/culvert crossings.  We’re just cleaning those up and should 
send them to you next week so you have them available for your review of the model. 
 
We put a significant effort into the model setup to make it as representative as possible.  This included careful selection 
of cross-section locations/spacing, “smoothing” the otherwise “choppy” profiles to match the inverts at crossings, and 
including buildings as obstructions where necessary. 
 
Based on a cursory review, it looks like there are a few locations where the flow is not contained within the cross-
sections.  As expected, these appear to be legitimate spill locations with no opportunity to extend the cross-sections. 
 
As discussed, we’ll plot the draft floodlines following TRCA’s review of the draft model. 
Please give me a call if you have any questions. 
 
Thanks, 
Greg. 
 
Greg Frew, P.Eng. 
Water Resources and Environmental Engineer 
Aquafor Beech Limited 
 
#6-202-2600 Skymark Avenue 
Mississauga, Ontario 
L4W 5B2 
Tel. (905) 629-0099, ext. 276 
Fax (905) 629-0089 
email: frew.g@aquaforbeech.com 
 
From: Nick Lorrain [mailto:NLorrain@trca.on.ca]  
Sent: March-18-16 10:54 AM 
To: Frew, Greg 
Subject: 2014 EC FPM Update - Phase 2 
 
Hi Greg,  
 
Can you please give me an ETA on when you expect to submit the model and draft floodlines for the phase 2 areas? I 
thought we were going to see something by February.  
 
We need to work fast to have this component of the project completed by no later than the end of April.  
 
Please give me a call to discuss further if you have any questions or concerns.  
 

mailto:<frew.g@aquaforbeech.com>
mailto:frew.g@aquaforbeech.com
mailto:NLorrain@trca.on.ca
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Nick  
 
Nick Lorrain | Senior Project Manager | Engineering Services | Restoration & Infrastructure  

Toronto and Region Conservation Authority for The Living City | (416 661-6600 ext. 5278|  

7 416-661-6898 | * nlorrain@trca.on.ca | 8 www.trca.on.ca | Follow us on Twitter @TRCA_Flood 

Office Location and Courier Address |101 Exchange Avenue | Vaughan, Ontario L4K 5R6  

Mailing Address | 5 Shoreham Drive | Toronto, Ontario M3N 1S4  

   
 
"*PLEASE CONSIDER THE ENVIRONMENT BEFORE PRINTING, STORING OR FORWARDING THIS MESSAGE* 
 
Toronto and Region Conservation Authority Confidentiality Notice: 
The information contained in this communication including any attachments may be confidential, is intended only for use of the recipient(s) named above, and may
be legally privileged. If the reader of the message is not the intended recipient, you are hereby notified that any dissemination, distribution,disclosure or copying of 
this communication is strictly prohibited. If you have received this communication in error, please resend this communication to the sender and delete it 
permanently from your computer system. 
Thank you."  

mailto:nlorrain@trca.on.ca
http://www.trca.on.ca
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Greg Frew

From: Nick Lorrain <NLorrain@trca.on.ca>
Sent: April-22-16 9:38 AM
To: Frew, Greg
Cc: Jairo Morelli
Subject: 2014 Etobicoke Creek Floodplain Mapping Update - Phase 2 Model Review 
Attachments: Etobicoke Creek FPM Review Comments April 2016.docx

Hi Greg,  
 
Please find attached our comments related to the model submission for the 2014 Etobicoke Creek Phase 2 project. As 
noted there are a number of revisions required to ensure the model meets our HEC-RAS modeling requirements. We 
understand that some of the issues identified may be related to a number of significant spills observed through out the 
study areas.  
 
Please review the comments provided, and provide the model revisions as required. Once you have a feel for the scope 
of work required to complete the revisions please send me a schedule, Please note it is TRCA's expectation to have the 
project completely wrapped (including stamped and signed map sheets) up by the end of May.  
 
As always we are willing to meet to discuss the comments and are available to aid in the completion of the model.  
 
Please call me should you have any questions or concerns.  
 
Nick  
 
Nick Lorrain | Senior Project Manager | Engineering Services | Restoration & Infrastructure  

Toronto and Region Conservation Authority for The Living City | (416 661-6600 ext. 5278|  

7 416-661-6898 | * nlorrain@trca.on.ca | 8 www.trca.on.ca | Follow us on Twitter @TRCA_Flood 
 

Office Location and Courier Address |101 Exchange Avenue | Vaughan, Ontario L4K 5R6  

Mailing Address | 5 Shoreham Drive | Toronto, Ontario M3N 1S4  

   
----- Forwarded by Nick Lorrain/TRCA on 22/04/2016 09:30 AM -----  
 
From:        Jairo Morelli/TRCA  
To:        Nick Lorrain/TRCA@MTRCA,  
Cc:        Dilnesaw Chekol/TRCA@MTRCA  
Date:        21/04/2016 04:28 PM  
Subject:        Etobicoke FPM Phase II  

 
 
Hi Nick  
 
Enclosed are my comments on the above noted FPM prepared by Aquafor. As discussed, most of my comments are 
standard and no significant changes are expected on the Regional floodlines, as a result of the suggested adjustments.  
 
Have a great weekend.  

mailto:<NLorrain@trca.on.ca>
mailto:nlorrain@trca.on.ca
http://www.trca.on.ca
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Sincerely,  
   
   
Jairo Morelli, P.Eng. | Water Resources | Engineering Services | Restoration & Infrastructure  
Toronto and Region Conservation Authority for The Living City | (416 661-6600 ext. 5351 | 7 416-661-6898 | * 
jmorelli@trca.on.ca | 8 www.trca.on.ca/flood | Follow us on Twitter @TRCA_Flood 
 
Office Location and Courier Address |101 Exchange Avenue | Vaughan, Ontario L4K 5R6| 101 Exchange Ave | 
Vaughan, ON | L4K 5R6  
Mailing Address | 5 Shoreham Drive | Toronto, Ontario M3N 1S4  
   
   
 
"*PLEASE CONSIDER THE ENVIRONMENT BEFORE PRINTING, STORING OR FORWARDING THIS MESSAGE* 
 
Toronto and Region Conservation Authority Confidentiality Notice: 
The information contained in this communication including any attachments may be confidential, is intended only for use of the recipient(s) named above, and may 
be legally privileged. If the reader of the message is not the intended recipient, you are hereby notified that any dissemination, distribution,disclosure or copying of 
this communication is strictly prohibited. If you have received this communication in error, please resend this communication to the sender and delete it 
permanently from your computer system. 
Thank you."  

mailto:jmorelli@trca.on.ca
http://www.trca.on.ca/flood


                

 

 

 

 

MEMORANDUM 

TO: Nick Lorrain DATE: April 15, 2016 

FROM: Jairo Morelli, Ext. 5351 CFN: TBD 

RE: Etobicoke Creek Phase II -  Floodplain Mapping Update 

CC: Dilnesaw Chekol 

Notes to the file. 
• Update completed by Aquafor Beech on April 2016. 
• First submission 

 
 
Nick, 

I had the opportunity to review the Phase II of the Etobicoke Creek hydraulic model and floodplain mapping 
prepared by Aquafor Beech Ltd. Some changes/adjustments are  required to the HEC RAS model before it 
is accepted by the Authority. Most of the required changes are necessary to be in alignment with current 
TRCA standard modeling practices and for consistency. However, no significant change on the location of 
the Regional floodline is expected, as a result of the above noted adjustments. 
 
Only comments on the hydraulic models are provided at this time. Comments on the floodplain mapping 
sheets will be provided once the floodlines are plotted and the water surface information is included in the 
bubbles in accordance with TRCA’s Technical Guidelines for Flood Hazard Mapping. 
 
Review Comments 
 

1. Staff noted that some cross sections were removed from the model (i.e., Reach 1a upstream of cross 
section 23.761).  Is there any particular reason to do that? 
 

2. Cross sections should be aligned perpendicular to flood flow, especially along the section of the 
channel. The conveyance area used on the calculations will be too large and the  hydraulic losses 
may be lower than expected when the cross section is not perpendicular to the floodlines. Please 
consider realigning the following cross sections:  
 
22.77  21.71  21.51  21.841  29.867  29.854  29.810 
22.76  21.70  21.44  21.84  29.866  29.838  29.809  
22.74  21.68  21.43  21.839  29.861  29.915  29.29 
22.62  21.61  21.41  21.801  29.857  29.812  29.26 
22.61  21.52  21.842  29.868  29.853  29.811  29.20 

 
29.05, 29.03, 29, 19.91, 19.86, 19.7, 19.47, 19.4, 19.39, 19.38 and 19.13 
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3. Cross sections shall be extended across the entire Regional floodplain. HEC RAS vertically extends 
cross sections where computed water levels are higher than the cross section end point elevations. 
MNR Flood Plain Guidelines do not allow cross section extensions. Staff recommends that additional 
cross section points be added or the cross section alignments be changed to remove “virtually”  
extended cross section, unless existing landform does not allow it and a  true spill exists. Through our 
review we found the following cross sections do not extend across the Regional floodplain:  
 
19.50  23.801  29.851  19.77  19.50  19.15 
23.738  21.04  29.12  19.73  19.47 
23.804  21.03  29.10  19.72  19.18 
23.802  29.586  29.09  19.71  19.17 

 

4. There are a number of locations where there is a significant difference in water surface elevation 
between consecutive cross sections (>0.5m). That difference may indicate the need for additional 
cross sections. The HEC RAS program models steady gradually varied flow while the large 
differences would indicate rapidly varied flow. 

 
Large differences in water surface elevation are found between the following cross sections 
 
21.69 - 21.68  29.46 – 29.45  29.847 – 29.846 19.993 – 19.99   19.56-19.55 
21.58 - 21.53  29.855 – 29.854 29.819 – 29.818 19.992 – 19.991 19.55-19.54  
21.844 - 21.843 29.85 – 29.849 29.818 – 29.817 19.991 – 19.99   19.54-19.53  
21.823 - 21.822 29.849 – 29.848 19.997 – 19.996 19.99 – 19.98     19.53-19.52 
21.803 – 21.802 29.848 – 29.847 19.996 – 19.995 19.57 –   19.56 
 
19.4 – 19.39  22.68 – 22.67  21.02 – 21.01  29.04 – 29.03     19.13 -19.12 
19.33 – 19.32  22.67 – 22.66  29.28 – 29.27  29.02 – 29.01 
19.21 – 19.2  21.12 – 21.11  29.11 – 29.12  19.17 – 19.16 
23.13 – 23.12  21.03 – 21.02  29.09 – 29.08  19.15 – 19.14 
 
It is of particular interest the large differences encountered consecutively in Reaches 2d, 3a and 2a  
 
It is recommended that cross sections be added to the HEC RAS model to reduce large increases 
between consecutive cross sections. If the large differences are attributed to channel drops, then it is 
expected that a cross section be added at the top and another one at the bottom of the drop. If there 
are no channel drops then the additions of cross sections should resolve this issue. 
 

5. Cross sections should start and end at known contour or spot elevation as the software used to cut 
the sections, simply assume same elevation until it reaches the first readable elevation value. This 
process may introduce inaccuracies or create inconsistencies. Please revise the start/end on the 
following cross sections: 
 
23.74  21.08  29.829  29.10  19.72  29.07 
21.12  21.07  29.827  29.09  19.71  29.05 
21.13  29.853  29.49  29.08  19.18 
21.10  29.852  29.48  19.77  19.17 
10.21  29.83  29.29  19.73  19.15 
 

6. Some cross sections end where it reaches a building. Please note that cross sections should be 
populated with ground elevations and extended far enough to cover the entire Regional floodplain. 
The maximum elevation of each end of a cross section should be higher than the anticipated water 
surface elevation (WSEL) and it must be contained within the input cross section. It is very important 
to know where the water is going to go once it crosses the buildings, unless the waters cannot be 
contained within the existing landform or it spills out of the floodplain. Refer to the figure below: 
 



                

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Please recut/extend or realign the following cross sections and ensure the maximum WSEL is 
contained: 
 
23.74  21.36  21.30  29.856  23.748 
23.751  21.35  21.29  29.855  23.741 
23.75  21.33  21.27  29.853  23.739 
23.749  21.32  21.04  29.69 
23.70  21.31  21.03  29.68 
 
 

7. Please provide a rationale on the use of a Manning value of 0.55 on external areas of the banks on 
Reaches:  2c, 1a, b and 1a1. Typically 0.08 is used along the entire overbanks (left and right) 
 

8. Please note the reach length on the last cross section above a junction should be set to zero or left 
blank. Please remove the reach length values input for those sections. 
 

9. It appears that there is no consistency between the reach length across the junctions (refer to junction 
editor in HEC RAS model) and the actual distance between cross sections. Please ensure the 
distance across the HEC RAS model reflect that on the plan view (mapping sheet). It should be noted 
that this length should be measured between cross sections and not from the upstream cross section 
to the junction. 
 

10. The HEC RAS model includes structures/buildings that apparently do not exist. Please confirm it or 
remove it. If the building appears on Ortho-photos but it is not part of the lot fabric provided by TRCA it 
should then be removed. Please refer to the following cross sections: 
 
23.744  23.08  21.09 
23.743  21.12  29.69 
23.742  21.10  29.68 
 
 

11. Staff believe the model should be modified to reflect actual conditions where reaches 2d and 2e joint 
(Junction 12) 
 
Staff has no issues with the way the cross section are located or how they were coded into the HEC 
RAS model. However, at the point where water overtops the banks, (less frequent storm events) the 
water surface elevation at adjacent cross sections should be the same (i.e., cross sections 29.808 and 
29.38, 29.807 and 29.33, 29.805 and 29.31, 29.804 and 29.30 etc.) 
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The consultant should determine the point at which water overtops the banks and flows from one 
branch spills into the other.  The combined computed water surface elevation should then be shown 
on the maps with a single Regional floodplain. TRCA is open to other valid approaches to improve the 
model accuracy upstream of junction 12. 
 

12. It is noted that the distance from the upstream face of the bridges/culverts to the adjacent upstream 
cross section was arbitrarily set to 0.1m. Please provide a rational of using this value or adjust the 
distance accordingly. Typically the road is centered between cross sections 2 and 3 as such; it should 
be represented in the model.  (Please refer to the HEC RAS user’s manual) 
 

13. Coding of the bridges requires that the left and right bank stations be located at the edge of the bridge. 
We recommend the consultant review all bridges and culverts and ensure the left and right bank 
stations are aligned with the edge of the bridge/culvert. 

 
14. As per TRCA’s Technical Guidelines for Flood Hazard Mapping (TGFHM),  setting ineffective flow 

area elevations at crossings should be completed as follows: For the upstream cross section the 
elevations are set equal to the elevation (minimum top of road) at which weir flow occur in the left and 
right overbanks. For the downstream cross section an initial estimate is to set this elevation half the 
way between the low chord and the minimum top of road. The final downstream ineffective elevation 
must be determined through trial runs with different flow rates to determine the flow at which weir flow 
occur and then setting the ineffective elevation equal to the downstream water level. 
 
Staff considered this iterative process may be very time consuming and will accept setting the 
downstream elevations to the initial estimate for all the culverts and bridges. 
 
Our review indicated that the setting of the ineffective flow area elevations on upstream cross sections 
is in alignment with the guidelines in most cases. However, this is not the case for the elevations on 
the downstream area which were set just to the top of the opening in most cases. Please adjust the 
ineffective flow area elevations half way between the soffit and the minimum top of road on the 
downstream cross sections and ensure the elevations at the upstream cross sections are all set as 
recommended above. 
 

15. We did not find the inclusion of parapets on any of the 49 crossing included in the HEC RAS model. 
Parapets should be included in the coding of crossing as they may have a significant impact on 
smaller crossings where the width of overtopping is less than 50m. Please include the parapet into the 
coding of the weir/road profile for all crossing as recommended by the TGFHM. 

 
16. We found an instance where the cross section at the upstream and downstream faces did not match 

the opening of the culvert or where the invert of the structure is deeper than the low flow channel. 
These coding inaccuracies may not make a significant impact for large flow rates but may make a 
difference for the more frequent storm events. Please adjust the upstream and downstream face cross 
sections to match the culvert. This task should be completed by adjusting the cross sections through 
the internal bridge/culvert cross section editor. 
 
Please revise crossing 22.7 – Hazelwood Drive on Reach 2a. 
 

17. Our review of the culvert editor values found conflicts with expansion/contraction coefficients and 
Manning n values. For example for crossing 23.69 the consultant supplied Chart # is flared wingwalls 
and the Scale # is for flared wingwalls 30 to 75 degrees. The users supplied entrance loss coefficient 
is 0.5. From the HEC RAS Technical Manual Table 6-4, the entrance loss coefficient for a 30 to 75 
degree wingwall is 0.4 or 0.2 which is not consistent with the user supplied value of 0.5. 
 



                

 

It should be noted that for corrugated steel culverts with a 90 degree headwall an entrance loss value 
of 0.5 should be used, instead of the 0.9 that was typically used in most cases throughout the model. 
 
There is not consistency between the Manning “n” value chosen and that of the corresponding culvert 
material. Values for concrete (0.013) and corrugated steel (0.024) are interchanged in some cases. 
Please refer to the following crossing: 
 
21.6   
29.865 
29.852 
29.814 – Model used corrugated steel when it is in fact, a concrete arch culvert. 

 
We recommend the consultant review all culverts for values entered in the culvert editor for 
consistency. 
 

18. Please review cross sections at crossing 19.50, 19.51 and 19.52 on Reach 3a and ensure they have 
the right contraction/expansion coefficient. 
 

19. Typically the top of the road (weir) profile should be measured along the center line of the road. It is 
noted is some instances within the model that the top of road profile alignment is located in weird 
places (i.e., 21.06) not representing the real crossing obstruction on both faces or extended enough to 
cover the entire Regional floodplain. 

 
We recommend to realign/extend the profile in those cases (i.e. crossing 21.06, 29.829, 21.813, 
19.505, 23.09, 29.67 etc.) and adjust the coding in the HEC RAS model. For long culverts (larger than 
100m) it is recommended to cut two profiles (one along the upstream and another at the downstream 
side) which would more closely represent the actual road elevation on the proximity of the faces of the 
culvert/bridge. 
 

20. Please consider removing topographic (redundant) information well above the Regional surface water 
levels (i.e., cross sections 23.761 to 23.758) and keeping both ends of the sections at the same 
elevation where feasible.  
 

21. Please review and adjust the crossing information in the hydraulic model which present some 
inconsistencies with the structure inventory sheet a confirm the cases of reverse slope culverts. 
Please review the geometry data input on the following: 
 
Structure 1 – Reverse slope and inverts 
Structure 2 – Inverts 
Structure 3 – Inverts 
Structure 3 – Inverts 
Structure 9 – Model shows only one structure. Inventory sheet shows twins 3000x2700 Box culverts 
Structure 15 – Interchanged inverts. 
Structure 20 – D/S invert appears to be a typo. (On the inventory sheet) 
Structure 27 - Inverts 
Structure 31 – Length 
Structure 33 – Reverse slope 
Structure 36 – Inverts 
Structure 40 – Culverts dimensions 
Structure 49 – Length (N/A?) 
Structure 58 – Reverse slope 
 

22. Please provide a rationale on the validity of using a bridge/culvert routine instead of a rating curve 
when long pipes are encountered.  
 

23. Please provide details on where the starting water levels where extracted from. 
 

24. Please provide a discussion on the summary of warning an error that the HEC RAS model was unable 
to resolve. 
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Greg Frew

From: Greg Frew <frew.g@aquaforbeech.com>
Sent: June-22-16 12:39 PM
To: Nick Lorrain (NLorrain@trca.on.ca)
Cc: Jairo Morelli (JMorelli@trca.on.ca)
Subject: Etobicoke Creek Floodplain Mapping - Phase 2

Hi Nick. 
 
As discussed yesterday, I’m forwarding a complete set of updated information so that TRCA can review everything “as a 
whole”, before we meet to discuss finalizing the study in a few weeks.  I’ll send an ftp link shortly with the following: 
 

- Letter summarizing our model revisions to address TRCA comments 
- Summary of identified spill locations 
- Updated model 
- Draft floodlines (ACAD) 
- Updated structure inventory forms 

 
Let me know if you need anything else. 
 
Thanks, 
Greg. 
 
Greg Frew, P.Eng. 
Water Resources and Environmental Engineer 
Aquafor Beech Limited 
 
#6-202-2600 Skymark Avenue 
Mississauga, Ontario 
L4W 5B2 
Tel. (905) 629-0099, ext. 276 
Fax (905) 629-0089 
email: frew.g@aquaforbeech.com 
 

mailto:<frew.g@aquaforbeech.com>
mailto:(NLorrain@trca.on.ca)
mailto:(JMorelli@trca.on.ca)
mailto:frew.g@aquaforbeech.com


22 June, 2016

Head Office: Branch Office: www.aquaforbeech.com
2600 Skymark Avenue, Ontario, L4W 5B2 55 Regal Road, Guelph, Ontario, N1K 1B6
Tel: 905-629-0099 • Fax: 905-629-0089 Tel: 519-224-3740 • Fax: 519-224-3750

ABL Ref: 65655
TRCA
101 Exchange Ave,
Vaughan, ON
L4K 5R6

Attention: Mr. Nick Lorrain

RE: Etobicoke Creek Floodplain Mapping Update – Phase 2

Dear Mr. Lorrain,

Attached, please find a summary of responses to the comments provided by TRCA on Aquafor’s draft
HEC-RAS model for the above-noted study. The responses correspond to the numbered items in TRCA’s
15 April 2016 memo.

As per our recent conversations, Aquafor and TRCA staff have been in discussions regarding the best
way to address the spill between reaches 2d and 2e (see TRCA comment #11). Review of the draft
model results and floodline mapping indicates that there are several other potential spill locations over
the study area. Therefore, we are providing a complete set of draft floodlines for the study area (ACAD
format) together with the updated model results, so that TRCA can review these areas. A map and
summary of the spills is also attached.

After TRCA has had a chance to review the draft results, we will be happy to discuss and/or meet to
decide how best to address the floodline mapping for these locations, as well as to agree on any
recommendations that may be added to the study report regarding the need for additional detailed
modelling work.

Should you have any questions, please do not hesitate to contact myself at 905-629-0099 ext. 276.

Sincerely,
AQUAFOR BEECH LIMITED

Greg Frew, P.Eng.
Water Resources & Environmental Engineer
Phone: 905-629-0099 ext. 276
Fax: 905-629-0089
Email: frew.g@aquaforbeech.com
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Responses to TRCA comments – dated 15 April 2016

1. The model was not extended over this reach as the basemapping does not reflect the current
topography. Through comparison to Google imagery for the area it appears as though the basemapping
was developed while the channel was under construction. The channel in TRCA’s basemapping appears
to be only a temporary diversion channel which no longer exists.

2. We agree with the recommendation regarding alignment of cross-sections perpendicular to the
predicted flowpath. The cross-sections identified by TRCA were reviewed, and the following cross-
sections were re-aligned:

 21.70
 21.51, 21.52
 29.861
 29.03
 19.69 to 19.73

In most of the other cases, the cross-section alignment reflects the need to avoid overlap with adjacent
cross-sections, to better align with adjacent road and/or weir profile locations, or to include a nearby
“high point” in the land.

3. Every effort was made to extend cross-sections to avoid “virtual” extensions by the model. However,
in some areas this cannot be avoided and the “virtual” extensions represent true potential spill
locations. The cross-sections identified by TRCA were reviewed, and the following were extended:

 23.801, 23.802, 23.804
 29.12
 19.76, 19.77
 19.69 to 19.73

4. Cross-section locations and spacing were chosen with the intent of developing a relatively stable,
smooth water surface profile. With this in mind, Aquafor added roughly 130 additional cross-sections to
the draft model provided by TRCA at the outset of the study.

The locations identified by TRCA as having water surface elevation differences greater than 0.5m were
reviewed. In most cases, the cross-section spacing is already relatively small, and the profiles appear
stable and smooth. As such the addition of many more cross-sections is not expected to alter the
resulting floodlines. There were also a few locations where the channel slope is steep or included drop
structures. Examples include drops between:

 22.61-22.62
 22.67-22.68
 22.895-22.9
 29.01-29.02
 19.14-19.15

For each of the above, the cross-sections were placed roughly at the top and bottom of the drops.
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5 & 6. As noted above, the topography of the area is quite flat in some areas with spills anticipated once
the flows exceed the channel capacity. As such, cross-sections were often extended as far as possible in
an effort to avoid “virtual” extensions. This included extending cross-sections beyond the last contour
to what was judged to be a “high point” (e.g. 23.74, 29.827, 19.15).

In the other cases, the cross-sections were extended to a nearby building that is situated on a high
point. Beyond the building/wall, a spill out of the system is anticipated. In these cases, the building
obstruction was coded into the cross-section, as this represents a “real” vertical wall within which the
majority of the flow is effectively contained. By including the wall, the results may be seen as
conservative or “worst-case”. Many of these locations may be better simulated using alternative 2D
modelling methods.

Following review of the locations listed by TRCA, the following cross-sections were extended to include a
high point that is located “behind” the building:

 23.74
 29.68
 29.69

7. Many of the Phase 2 stream reaches are urban channels that do not have a typical valley/floodplain
shape. Instead, flows that exceed the channel capacity are conveyed over the surrounding urban lands.
Mannings “n” values of 0.050 were used in overbank areas characterized by urban lawns and road
rights-of-way. This is consistent with the value used for urban overbanks in the Phase 1 Study.

8. & 9. The lengths across the junctions have been revised. The reach lengths in the upstream x-
sections have been set to zero.

10. The supplied basemapping seems to indicate that buildings do exist at these cross-sections.

11. An appropriate method for balancing spill flows between reaches 2d and 2e is currently being
investigated and discussed between Aquafor and TRCA staff

12. The distance to the upstream face was adjusted so that the road is centred between the upstream
and downstream x-sections.

13. Bank stations were updated so that the bank stations align with the edge of the bridge/culverts.

14. The ineffective flow area elevations were adjusted to the mid-point between the soffit and
road/wier elevations on the downstream side of bridge/culvert structures. At a few locations, the weir
elevation is actually just below the soffit. In this case, the ineffective flow area elevation was set to the
weir elevation.

15. The weir profiles for the following structures were revised to include parapet walls:
 Sandalwood (structure #1, reach 1a);
 Springtown Trail (structure #2, reach 1a);
 Peter Robertson (structure #3, reach 1a);
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 Glidden (structure #32, reach 2d);
 Dixie Road (structure #47, reach 2e1);
 Pacific Cir. (structure #57, reach 3b)

Note that as-built or survey information was not available for precise measurement of the parapet walls.
Therefore, the walls were coded into the model based on estimated dimensions/lengths as scaled from
structure inventory photos and/or air photos.

16. This culvert structure has a concrete “low flow” channel through it. The coding was revised to
model this structure as a bridge instead, so that the “low flow” channel is included.

17. Where wingwalls were noted, the entrance loss coefficient has been revised to 0.4. The other
structures were reviewed and the following changes were made:

 #18 (21.6) – Manning’s n was changed to 0.013
 #31 (29.865) – revised to CSP with Manning’s n=0.024
 #32 (29.852) - Manning’s n was changed to 0.013
 #37 (29.814) - revised to concrete conspan with Manning’s n=0.013

18. The contraction/expansion ratios were revised to 0.3, 0.5 at the noted cross-sections.

19. Weir profiles were located along what was judged to be the spill “horizon”. In many cases, this may
not be at the centre of the road. For example, the weir profiles along Hwy 410 were often located to
account for spill that would occur down the roadside ditch before the floodwaters ever reached the
road. In other situations, the upstream boulevard may be higher than the road, meaning that the
floodwaters would have to pond to a greater level than the centre of road elevation before overflow
begins.  The structures noted in TRCA’s review are discussed below:

 21.06 – the boulevard is located roughly a metre above the road
 21.813 – this weir is located on the road centreline
 29.829 – this weir profile reflects potential spill south along the roadside ditch on the west side

of the highway
 19.505 – the weir profile represents the horizon at which backwater behind the storm sewer

entrance will begin to spill overland
 23.09 – the boulevard is located above the road
 29.67 – the centreline of the road better represents the overflow horizon at this location. The

weir profile and adjacent cross-sections have been adjusted.

20. The high points in cross-sections 23.758-23.761 represent isolated high points in the rolling
topography of the golf course at this location.

21. The values on the inventory sheets were compared to those in the model, and revisions were made,
where necessary. In some cases, the inventory sheets were updated to better reflect the data.

 Structure 1 - Inventory form updated to list surveyed inverts for both barrels;
 Structure 2 - Inventory form updated to list surveyed inverts for three barrels;
 Structure 3 - Inventory form updated to list surveyed inverts for both barrels;
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 Structure 9 – model revised to include twin barrels;
 Structure 15 – Inventory form revised;
 Structure 20 - Inventory form updated to correct typo and list surveyed inverts for both barrels;
 Structure 27 – upstream invert revised in model;
 Structure 31 - Inventory form revised;
 Structure 33 – inventory form includes surveyed inverts that reflect flat or negative slope;
 Structure 36 - Inventory form updated to list surveyed inverts for both barrels;
 Structure 40 – culvert width was revised in the model;
 Structure 49 - Inventory form revised;
 Structure 58 – inventory form and model updated

22. The model’s bridge/culvert routine was allowed to simultaneously calculate the pressure flow and
weir flow based on the spill profile that was selected. The long storm sewer section (Structure #55) has
varying pipe sizes and some bends. Since HEC-RAS does not allow varying pipe sizes over the length of a
structure, external calculations were completed to estimate an equivalent manning’s “n” that accounts
for the losses through the varying pipe sizes and bends – see attached. As shown, pipe sizes vary from
1.8m (entrance) to 2.25m (exit). Using the actual total length (826m), the losses through the system can
be represented by a single 1.8m pipe (first pipe segment) with a Manning’s “n” of 0.013.
Documentation was added to the description in the culvert editor.

23. The downstream starting boundary conditions were estimated as follows:
 Reach 1a1 – starting water levels set equal to calculated WSEL’s from Phase 1 results at X-

section 23.67
 Reach 2a – assumed normal depth. Starting slope set at 1% based on approximate slope

between x-sections 22.62 to 22.67
 Reach 2b1 – the downstream reach is located in the 2D model reach. Assumed normal depth.

Starting slope set at 2.8% based on approximate slope between x-sections 21.00 to 21.05
 Reach 2e1 – starting water levels set equal to calculated WSEL’s from Phase 1 results at X-

section 25.06
 Reach 3a1 - starting water levels set equal to calculated WSEL’s from Phase 1 results at X-section

19.05

24. Most of the warnings/error messages relate to changes in water level and conveyance. These
messages are difficult to avoid on small tributaries with rapidly varying geometry. Most of the critical
depths noted in the model results are associated with bridge/culvert structures, steep channel reaches,
and/or channelized concrete segments that are found in some areas. Critical depth solutions in such
areas are not uncommon. As noted above, our review of the model results focussed mainly on the
suitability of the profile plots to ensure a relatively smooth stable flood profile.
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Attachments:

 Equivalent pipe calculations for Structure #55
 Figure – Regulatory Floodplain and Potential Spill Areas
 Summary of spill areas
 Updated structure inventory forms
 Updated HEC-RAS model
 Draft floodline mapping layers (ACAD)



Equivalent Pipe Length Calculations
Reach 3a - strucutre 55, long pipe

trial Q = 10 cms

diam width height Length n A R V
pipe 1 - C19381 1.8 149.4 0.013 2.543 0.450 3.932 *Length based on C19381 dwg
pipe 2 - C19379 1.8 88.4 0.013 2.543 0.450 3.932 *Length based on Storm Sewer Map by comp
pipe 3 - C19379 1.95 65.0 0.013 2.985 0.488 3.350 *Length based on Storm Sewer Map by comp
pipe 4 - C19378 2.1 212.3 0.013 3.462 0.525 2.889 *Length based on Storm Sewer Map by comp
pipe 5 - C19378 2.1 22.2 0.013 3.462 0.525 2.889 *Length based on Storm Sewer Map by comp
pipe 6 - C19373 2.25 134.9 0.013 3.974 0.563 2.516 *Length based on C19382 dwg
pipe 7 - C19382 2.25 153.9 0.013 3.974 0.563 2.516 *Length based on Storm Sewer Map by comp

Total L 826.076

Head Loss through culvert = entrance loss + bend losses + friction losses + exit loss
- where Entrance Loss = HLent = Kent*(V^2/2g)
- where Exit Loss = HL exist = Kexit* (V^2/2g)
- where Friction Head Loss = HLf = Kf*(V^2/2g)
- where Kf = (19.6 n^2 L / R^4/3)

friction coeff. Kf
= (19.6 n^2 L / R^4/3) Kent, Kexit, Kbend V^2/2g HL

entrance loss 0.5 0.788 0.394 19.6 n^2 L R^(4/3)
pipe 1 1.4346 0.788 1.130 19.6 0.000169 149.4 0.344839
bend at MH (90 deg) 1 0.788 0.788
pipe 2 0.8491 0.788 0.669 19.6 0.000169 88.4 0.344839
bend at MH (45 deg) 0.7 0.572 0.401
pipe 3 0.5612 0.572 0.321 19.6 0.000169 65.0 0.383677
bend at MH (45 deg) 0.7 0.425 0.298
pipe 4 1.6604 0.425 0.706 19.6 0.000169 212.3 0.423525
pipe 5 0.1736 0.425 0.074 19.6 0.000169 22.2 0.423525
bend at MH (90 deg) 1 0.323 0.323
pipe 6 0.9623 0.323 0.311 19.6 0.000169 134.9 0.464334
bend at MH (90 deg) 1 0.323 0.323
pipe 7 1.0980 0.323 0.355 19.6 0.000169 153.9 0.464334
exit loss 1 0.323 0.323

Therefore, total head loss 6.416 m

Using Pipe Section #1:

Express total head loss in terms of friction loss through an equivalent length of X-section of Pipe #1:

Hf-equiv = HL = Kf1*(V^2/2g)
Hf-equiv = HL = (19.6 n^2 L / R^4/3)*(V^2/2g)

6.416 = 0.00961 *(L-equiv.)* 0.788

Therefore, equivalent L = 847.7 m, with n = 0.013

OR

Express total head loss in terms of friction loss through the X-section of Pipe #1 with a total length of all pipes:

Hf-equiv = HL = (19.6 n^2 L / R^4/3) * (V^2/2g)
where, L-tot = 826.076

6.416 = 46952.6 *(n-equiv)^2)* 0.788

Therefore, equivalent n = 0.0132 , with L = 826.076



BaseMap Source: Google Map

Figure 3.2 - Regulatory Floodplain and Potential Spill Areas

Legend

Spill Area

Regulatory Floodling Area
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Summary of Spill Areas

 Spill Area 1 – The Regional Storm flow exceeds the channel capacity of Tributary 1a at this

location. The topography of the area suggests that the spilled floodwaters would be conveyed

westward towards Tributary 1b through the subdivision on the north side of Peter Robertson

Blvd. Additional spill from Tributary 1a to Tributary 1b may also occur immediately south of

Peter Robertson Blvd.

 Spill Area 2 – Flood flows exceed the channel capacity of Tributary 2b at this location, resulting

in a significant spill of floodwaters southward between West Drive and Dixie Road, as well as

southwestward in the vicinity of Floribunda Crescent. Modelling results suggest that floodwaters

may begin to spill for flood events as frequent as the 2-year storm. The topography of the area

suggests that the spilled floodwaters would be conveyed south through the employment lands and

Dixie Road to Tributary 2b1 just south of Orenda Road.

 Spill Area 3 - Flood flows exceed the channel capacity on the north side of Tributary 2b1 at this

location. Modelling results suggest that floodwaters may begin to spill onto Orenda Road for

flood events that exceed the 25-year storm. The topography of the area suggests that the spilled

floodwaters would be conveyed southwest along Orenda Road to the outfall of a piped segment

of Tributary 2b1 near the intersection of Orenda Road and Dixie Road.

 Spill Area 4 - Flood flows exceed the channel capacity on Tributary 2d at this location.

Modelling results suggest that floodwaters may begin to spill into the surrounding employment

lands for flood events that exceed the 100-year storm. Floodwaters will spill to the south and

west side of the channel just upstream of Glidden Road, and the topography of the area suggests

that the spill would re-enter the channel southeast of the intersection of Glidden Road and Hale

Road. Additional spill may also occur from the east side of the channel just upstream of Glidden

Road. Topography suggests that these spilled floodwaters would be collected near Glidden Road

and Heart Lake Road, and possibly be directed under Highway 410 to Tributary 2e.

 Spill Area 5 – Floodwaters that pond on Tributary 2d behind Highway 410 will spill southward

along the west ditch of the highway. Modelling results suggest that floodwaters may begin to

spill for flood events that exceed the 10-year storm. The topography of the area suggests that the



spilled floodwaters would be conveyed south along the Highway 410 ditch before being directed

southeast via a highway culvert to a small tributary of the Main Branch of Etobicoke Creek.

 Spill Area 6 – At this location, Tributaries 2d and 2e flow south, parallel to each other on either

side of Tomken Road. Floodwaters from both tributaries are expected to exceed their channel

capacities and spill into each other, resulting in a single, wide floodplain at this location.

 Spill Area 7 – This spill occurs as floodwaters backup behind Dixie Road on Tributary 2e1. The

spill occurs in a southerly direction on the upstream side of the road. The topography of the area

suggests that the spilled floodwaters would be collected northwest of the intersection of Dixie

Road and Drew Road, before being conveyed via a storm pipe back to the Tributary 2e1 channel.

 Spill Area 8 - Flood flows exceed the channel capacity on the east side of Tributary 2e1 at this

location. Modelling results suggest that floodwaters may begin to spill into the surrounding

employment lands upstream of Drew Road for Regional Storm. The topography of the area

suggests that the floodwaters will be conveyed through the development via Tranmere Drive,

potentially re-entering the 2e1 channel south of Drew Road.

 Spill Area 9 - Flood flows exceed the channel capacity on the east side of Tributary 3b at this

location. Modelling results suggest that floodwaters may begin to spill eastward into the

surrounding employment lands for flood events that exceed the 100-year storm. The topography

of the area suggests that the spill may be conveyed through the Pacific Circle development area,

likely re-joining Tributary 3b downstream at the Pacific Circle cul-de-sac or Tomken Road.

 Spill Area 10 - This spill occurs as floodwaters backup on the north side of Pacific Circle on

Tributary 3a. The spill occurs in a southeasterly direction on the upstream side of the road. The

topography of the area suggests that the spilled floodwaters would be directed southeast, re-

joining the Tributary 3a channel just downstream of a second Pacific Circle crossing.

 Spill Area 11 – This spill occurs as floodwaters backup behind the entrance to a 826m long storm

sewer section (Structure #55). The topography of the area suggests that the spilled floodwaters

would be directed southeast through the employment lands, via Invader Crescent and Columbus

Road, before joining the Tributary 3a1 channel just downstream of the storm sewer outfall south

of Midway Blvd.
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Greg Frew

From: Greg Frew <frew.g@aquaforbeech.com>
Sent: June-01-16 3:19 PM
To: 'Jairo Morelli'
Cc: 'Nick Lorrain'; 'Dilnesaw Chekol'; 'Nathan Plato'
Subject: RE: Etobicoke Creek FPM PH2 - Area U/S of Junction 12

Hi Jairo. 
 
Indeed, we were finding the same thing.  Our modeller had spent quite a bit of time adjusting flow rates between the 
two tributaries and the best she could do was to get the water levels within 0.3m to 0.5m of balancing. 
 
Thanks for the update.  We’ll stay tuned. 
Greg. 
 
Greg Frew, P.Eng. 
Water Resources and Environmental Engineer 
Aquafor Beech Limited 
 
#6-202-2600 Skymark Avenue 
Mississauga, Ontario 
L4W 5B2 
Tel. (905) 629-0099, ext. 276 
Fax (905) 629-0089 
email: frew.g@aquaforbeech.com 
 
From: Jairo Morelli [mailto:JMorelli@trca.on.ca]  
Sent: June-01-16 2:55 PM 
To: frew.g@aquaforbeech.com 
Cc: Nick Lorrain; Dilnesaw Chekol; Nathan Plato 
Subject: Etobicoke Creek FPM PH2 - Area U/S of Junction 12 
 
Hi Greg  
 
We just want to let you that the hydraulics upstream of junction 12 on the above referenced project, resulted more 
complex than we were expecting. It is clear that a 1D steady model, does not adequately capture existing hydraulic 
conditions.  
 
We would like to explore a few more scenarios before  being in a position to offer any suggestions to you. Please stay 
tuned.  
 
 
Sincerely,  
   
   
Jairo Morelli, P.Eng. | Water Resources | Engineering Services | Restoration & Infrastructure  
Toronto and Region Conservation Authority for The Living City | (416 661-6600 ext. 5351 | 7 416-661-6898 | * 
jmorelli@trca.on.ca | 8 www.trca.on.ca/flood | Follow us on Twitter @TRCA_Flood 
 
Office Location and Courier Address |101 Exchange Avenue | Vaughan, Ontario L4K 5R6| 101 Exchange Ave | 
Vaughan, ON | L4K 5R6  
Mailing Address | 5 Shoreham Drive | Toronto, Ontario M3N 1S4  
   

mailto:<frew.g@aquaforbeech.com>
mailto:frew.g@aquaforbeech.com
mailto:JMorelli@trca.on.ca
mailto:frew.g@aquaforbeech.com
mailto:jmorelli@trca.on.ca
http://www.trca.on.ca/flood
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"*PLEASE CONSIDER THE ENVIRONMENT BEFORE PRINTING, STORING OR FORWARDING THIS MESSAGE* 
 
Toronto and Region Conservation Authority Confidentiality Notice: 
The information contained in this communication including any attachments may be confidential, is intended only for use of the recipient(s) named above, and may 
be legally privileged. If the reader of the message is not the intended recipient, you are hereby notified that any dissemination, distribution,disclosure or copying of 
this communication is strictly prohibited. If you have received this communication in error, please resend this communication to the sender and delete it 
permanently from your computer system. 
Thank you."  
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Greg Frew

From: Greg Frew <frew.g@aquaforbeech.com>
Sent: July-11-16 5:12 PM
To: 'Jairo Morelli'
Subject: RE: Etobicoke Creek Floodplain Mapping - Phase 2
Attachments: 12-2016_07_11_Spill at 2D&2E.rar

Hi Jairo. 
 
Good to talk to you this afternoon.   
 
As we discussed, I’ve revised our model to be consistent with your suggested modelling approach #2.  That is, applying 
the total combined flow for the channels in both reaches 2D & 2E.  This is done for the “major” events – i.e. the 
Regional, 350-yr and 100-yr storms.  The higher of the 2 “pairs” of elevations would then be plotted for the Regulatory 
Floodline.  This would provide a conservative approach until a more detailed 2D modelling exercise can be completed. 
 
Assuming this approach is ok with yourself, Nick and Dilnesaw, we can update the draft floodline maps accordingly. 
 
Thanks, 
Greg. 
 
Greg Frew, P.Eng. 
Water Resources and Environmental Engineer 
Aquafor Beech Limited 
 
#6-202-2600 Skymark Avenue 
Mississauga, Ontario 
L4W 5B2 
Tel. (905) 629-0099, ext. 276 
Fax (905) 629-0089 
email: frew.g@aquaforbeech.com 
 
From: Jairo Morelli [mailto:JMorelli@trca.on.ca]  
Sent: July-06-16 2:20 PM 
To: Greg Frew 
Subject: Etobicoke Creek Floodplain Mapping - Phase 2 
 
Hi Greg.  
Staff is in the process of reviewing your responses to the comments provided in April 2016, in regards of the above noted 
floodplain mapping update.  

The review process is estimated to be completed earlier next week. However, we would like at this point, to provide you 
with some recommendations in regards of the way we consider the spill between reaches 2d and 2e (TRCA comment 
#11) should be addressed.  

TRCA staff is of the opinion, that a 1D-Steady state model might have been stretched beyond its capability to adequately 
capture the hydraulic conditions of the two parallel branches upstream of Junction 12, for flow higher than the 25year 
storm event. In order to have better understanding, we have tried to model the hydraulics through the area in two 
alternatives listed below. Please take a look at the two alternatives model and provide us your recommendation.  

Alternative 1.  

mailto:<frew.g@aquaforbeech.com>
mailto:frew.g@aquaforbeech.com
mailto:JMorelli@trca.on.ca


2

 

Figure 1. 

As the two channels are merging during major water flows just upstream of cross section 29.40, a new confluence point 
upstream of actual junction 12,  by connecting the 2 reaches (2d and 2e) was created (at Junction 4 (see Figure 
1)).   Cross sections through both of the channels were cut.  Combined flows was applied downstream of the new junction 
(until the next flow node) assuming only one channel. As the water follows the lowest point on the ground, the alignment 
which the lowest “low flow channel” must be simulated. As both of the channels have the capacity to convey the flows up 
to the 25-year storm without overtopping, another model may need to be assembled for the 2-25 year storm events.  

Alternative 2  
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Figure 2 

Keep existing junction 12, cut cross sections through both of the reaches (Figure 2) and code them separately in the 
model as if the branches joined at a more convenient angle.  

It should be noted that even though, only one cross section is shown in Figure 2, in fact there are two superimposed 
cross sections featuring their respective ID, according to the HEC RAS modeling convention. Further, the crossings 
(29.36 and 29.315) belong only to reach 2e as per existing conditions. (i.e., crossing at Wilkinson Road)  
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Crossing at Wilkinson Road 

Combined flow for storm larger than the 25-year storm should be used and the most conservative water surface elevation 
(floodline and value) plotted on the final drawings.  

A preliminary assessment of alternative 1 and 2 indicates that alternative 2 would produce the most conservative results.  

Please let us know in case you have questions or concerns on the proposed alternatives. 

Sincerely,  
 
 
PD:Preliminary HEC RAS models to be sent under separete cover.  
   
   
Jairo Morelli, P.Eng. | Water Resources | Engineering Services | Restoration & Infrastructure  
Toronto and Region Conservation Authority for The Living City | (416 661-6600 ext. 5351 | 7 416-661-6898 | * 
jmorelli@trca.on.ca | 8 www.trca.on.ca/flood | Follow us on Twitter @TRCA_Flood 
 
Office Location and Courier Address |101 Exchange Avenue | Vaughan, Ontario L4K 5R6| 101 Exchange Ave | 
Vaughan, ON | L4K 5R6  
Mailing Address | 5 Shoreham Drive | Toronto, Ontario M3N 1S4  
   
   
 
 
 
From:        "Greg Frew" <frew.g@aquaforbeech.com>  
To:        "Nick Lorrain" <NLorrain@trca.on.ca>,  
Cc:        "Jairo Morelli" <JMorelli@trca.on.ca>  
Date:        06/22/2016 12:39 PM  
Subject:        Etobicoke Creek Floodplain Mapping - Phase 2  

 
 

mailto:jmorelli@trca.on.ca
http://www.trca.on.ca/flood
mailto:frew.g@aquaforbeech.com
mailto:NLorrain@trca.on.ca
mailto:JMorelli@trca.on.ca
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Hi Nick.  
   
As discussed yesterday, I’m forwarding a complete set of updated information so that TRCA can review everything “as a whole”, 
before we meet to discuss finalizing the study in a few weeks.  I’ll send an ftp link shortly with the following:  
   
-        Letter summarizing our model revisions to address TRCA comments  
-        Summary of identified spill locations  
-        Updated model  
-        Draft floodlines (ACAD)  
-        Updated structure inventory forms  
   
Let me know if you need anything else.  
   
Thanks, 
Greg.  
   
Greg Frew, P.Eng.  
Water Resources and Environmental Engineer  
Aquafor Beech Limited  
   
#6-202-2600 Skymark Avenue  
Mississauga, Ontario  
L4W 5B2  
Tel. (905) 629-0099, ext. 276  
Fax (905) 629-0089  
email: frew.g@aquaforbeech.com  
   

 
Spam 
Phish/Fraud 
Not spam 
Forget previous vote  
 
 
"*PLEASE CONSIDER THE ENVIRONMENT BEFORE PRINTING, STORING OR FORWARDING THIS MESSAGE* 
 
Toronto and Region Conservation Authority Confidentiality Notice: 
The information contained in this communication including any attachments may be confidential, is intended only for use of the recipient(s) named above, and may 
be legally privileged. If the reader of the message is not the intended recipient, you are hereby notified that any dissemination, distribution,disclosure or copying of 
this communication is strictly prohibited. If you have received this communication in error, please resend this communication to the sender and delete it 
permanently from your computer system. 
Thank you."  

mailto:frew.g@aquaforbeech.com
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Greg Frew

From: Jairo Morelli <JMorelli@trca.on.ca>
Sent: July-18-16 8:25 AM
To: frew.g@aquaforbeech.com
Subject: Fw: Etobicoke FPM PH2
Attachments: Etobicoke Creek FPM Review Comments July 15 2016.docx

Hi Greg  
 
The team has decided your original approach is acceptable in regards of the modeling for the reaches upstream of 
Junction 12. Refer to my last set of comments for further details.  
 
Please let me know if you have any questions or concerns. 
 
Sincerely,  
   
   
Jairo Morelli, P.Eng. | Water Resources | Engineering Services | Restoration & Infrastructure  
Toronto and Region Conservation Authority for The Living City | (416 661-6600 ext. 5351 | 7 416-661-6898 | * 
jmorelli@trca.on.ca | 8 www.trca.on.ca/flood | Follow us on Twitter @TRCA_Flood 
 
Office Location and Courier Address |101 Exchange Avenue | Vaughan, Ontario L4K 5R6| 101 Exchange Ave | 
Vaughan, ON | L4K 5R6  
Mailing Address | 5 Shoreham Drive | Toronto, Ontario M3N 1S4  
   
   
----- Forwarded by Jairo Morelli/TRCA on 07/18/2016 08:18 AM -----  
 
From:        Nick Lorrain/TRCA  
To:        "Frew, Greg" <frew.g@aquaforbeech.com>,  
Cc:        Jairo Morelli/TRCA@MTRCA  
Date:        07/18/2016 08:16 AM  
Subject:        Fw: Etobicoke FPM PH2  

 
 
Hi Greg,  
 
It's been a while, I hope all is well. Please find attached our final set of comments for Phase 2 of the 2014 Etobicoke 
Creek Floodplain Mapping Update. Please note that the majority of our previous comments have been addressed, and 
there are a few minor issues which need to be resolved prior to plotting of the floodplain maps,  
 
If you have any questions please do not hesitate to contact Jairo or myself.  
 
Regards,  
 
Nick  
 
Nick Lorrain | Senior Project Manager | Engineering Services | Restoration & Infrastructure  

Toronto and Region Conservation Authority for The Living City | (416 661-6600 ext. 5278|  

7 416-661-6898 | * nlorrain@trca.on.ca | 8 www.trca.on.ca | Follow us on Twitter @TRCA_Flood 
 

mailto:<JMorelli@trca.on.ca>
mailto:frew.g@aquaforbeech.com
mailto:jmorelli@trca.on.ca
http://www.trca.on.ca/flood
mailto:frew.g@aquaforbeech.com
mailto:nlorrain@trca.on.ca
http://www.trca.on.ca
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Office Location and Courier Address |101 Exchange Avenue | Vaughan, Ontario L4K 5R6  

Mailing Address | 5 Shoreham Drive | Toronto, Ontario M3N 1S4  

   
----- Forwarded by Nick Lorrain/TRCA on 18/07/2016 08:13 AM -----  
 
From:        Jairo Morelli/TRCA  
To:        Nick Lorrain/TRCA@MTRCA,  
Cc:        Dilnesaw Chekol/TRCA@MTRCA  
Date:        15/07/2016 03:55 PM  
Subject:        Etobicoke FPM PH2  

 
 
Hi Nick.  
 
Please find enclosed my comments on the first responses provided by Aquafor Beech in regards of the above noted FPM 
update. Most of the comments have been adequately addressed.  
 
I have suggested some minor changes here  and there just to be in alignment with current modeling practices.  However, 
I do not expect any significant change on WSELs as a result of those  changes.  
 
Around 10 true potential spill areas were identified  by the consultant. We can discuss this issue further once we have 
hard copies of the mapping sheets..  
 
Sincerely,  
   
   
Jairo Morelli, P.Eng. | Water Resources | Engineering Services | Restoration & Infrastructure  
Toronto and Region Conservation Authority for The Living City | (416 661-6600 ext. 5351 | 7 416-661-6898 | * 
jmorelli@trca.on.ca | 8 www.trca.on.ca/flood | Follow us on Twitter @TRCA_Flood 
 
Office Location and Courier Address |101 Exchange Avenue | Vaughan, Ontario L4K 5R6| 101 Exchange Ave | 
Vaughan, ON | L4K 5R6  
Mailing Address | 5 Shoreham Drive | Toronto, Ontario M3N 1S4  
   
   
 
"*PLEASE CONSIDER THE ENVIRONMENT BEFORE PRINTING, STORING OR FORWARDING THIS MESSAGE* 
 
Toronto and Region Conservation Authority Confidentiality Notice: 
The information contained in this communication including any attachments may be confidential, is intended only for use of the recipient(s) named above, and may 
be legally privileged. If the reader of the message is not the intended recipient, you are hereby notified that any dissemination, distribution,disclosure or copying of 
this communication is strictly prohibited. If you have received this communication in error, please resend this communication to the sender and delete it 
permanently from your computer system. 
Thank you."  

mailto:jmorelli@trca.on.ca
http://www.trca.on.ca/flood


                

 

 

 

 

MEMORANDUM 

TO: Nick Lorrain DATE: July 15, 2016 

FROM: Jairo Morelli, Ext. 5351 CFN: TBD 

RE: Etobicoke Creek Phase II -  Floodplain Mapping Update 

CC: Dilnesaw Chekol 

Notes to the file. 
• Update completed by Aquafor Beech on June 2016. 
• Second  submission 

 
 
Nick, 

I had the opportunity to review the first round of responses in regards of the above noted FPM prepared by 
Aquafor Beech Ltd. on June 22, 2016. Previous comments (in italics) are included along with if/how they 
were addressed by the consultant. 
 
 
FPM Review Comments 
 

1. Staff noted that some cross sections were removed from the model (i.e., Reach 1a upstream of cross 
section 23.761).  Is there any particular reason to do that? 
 
TRCA’s July 2016 Comments 
Addressed. No further comments 
 

2. Cross sections should be aligned perpendicular to flood flow, especially along the section of the 
channel. The conveyance area used on the calculations will be too large and the  hydraulic losses 
may be lower than expected when the cross section is not perpendicular to the floodlines. Please 
consider realigning the following cross sections:  
 
22.77  21.71  21.51  21.841  29.867  29.854  29.810 
22.76  21.70  21.44  21.84  29.866  29.838  29.809  
22.74  21.68  21.43  21.839  29.861  29.915  29.29 
22.62  21.61  21.41  21.801  29.857  29.812  29.26 
22.61  21.52  21.842  29.868  29.853  29.811  29.20 

 
29.05, 29.03, 29, 19.91, 19.86, 19.7, 19.47, 19.4, 19.39, 19.38 and 19.13 
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TRCA’s July 2016 Comments 
Addressed. No further comments 
 

 
3. Cross sections shall be extended across the entire Regional floodplain. HEC RAS vertically extends 

cross sections where computed water levels are higher than the cross section end point elevations. 
MNR Flood Plain Guidelines do not allow cross section extensions. Staff recommends that additional 
cross section points be added or the cross section alignments be changed to remove “virtually” 
extended cross section, unless existing landform does not allow it and a  true spill exists. Through our 
review we found the following cross sections do not extend across the Regional floodplain:  
 
19.50  23.801  29.851  19.77  19.50  19.15 
23.738  21.04  29.12  19.73  19.47 
23.804  21.03  29.10  19.72  19.18 
23.802  29.586  29.09  19.71  19.17 
 
TRCA’s July 2016 Comments 
Staff is of the opinion that most of the spill areas identified by the consultant are in fact true potential 
spills. However, in some other areas there is enough topographic information to extend the cross 
sections and eventually contain the Regional flow. The following cross sections/spill areas should be 
revised. 
 
29.11, 29.10 and 29.09 (Spill Area 8) 
 
As per the revised HEC RAS model submitted on June 2016 it appears that spill area 10 does not 
exist. Please revise the HEC RAS model and flood plain mapping sheet and adjust the Regional 
floodline accordingly. 
 

4. There are a number of locations where there is a significant difference in water surface elevation 
between consecutive cross sections (>0.5m). That difference may indicate the need for additional 
cross sections. The HEC RAS program models steady gradually varied flow while the large 
differences would indicate rapidly varied flow. 

 
Large differences in water surface elevation are found between the following cross sections 
 
21.69 - 21.68  29.46 – 29.45  29.847 – 29.846 19.993 – 19.99   19.56-19.55 
21.58 - 21.53  29.855 – 29.854 29.819 – 29.818 19.992 – 19.991 19.55-19.54  
21.844 - 21.843 29.85 – 29.849 29.818 – 29.817 19.991 – 19.99   19.54-19.53  
21.823 - 21.822 29.849 – 29.848 19.997 – 19.996 19.99 – 19.98     19.53-19.52 
21.803 – 21.802 29.848 – 29.847 19.996 – 19.995 19.57 –   19.56 
 
19.4 – 19.39  22.68 – 22.67  21.02 – 21.01  29.04 – 29.03     19.13 -19.12 
19.33 – 19.32  22.67 – 22.66  29.28 – 29.27  29.02 – 29.01 
19.21 – 19.2  21.12 – 21.11  29.11 – 29.12  19.17 – 19.16 
23.13 – 23.12  21.03 – 21.02  29.09 – 29.08  19.15 – 19.14 
 
It is of particular interest the large differences encountered consecutively in Reaches 2d, 3a and 2a  
 
It is recommended that cross sections be added to the HEC RAS model to reduce large increases 
between consecutive cross sections. If the large differences are attributed to channel drops, then it is 
expected that a cross section be added at the top and another one at the bottom of the drop. If there 
are no channel drops then the additions of cross sections should resolve this issue. 
 
TRCA’s July 2016 Comments 
Addressed. No further comments 
 



                

 

 
5. Cross sections should start and end at known contour or spot elevation as the software used to cut 

the sections, simply assume same elevation until it reaches the first readable elevation value. This 
process may introduce inaccuracies or create inconsistencies. Please revise the start/end on the 
following cross sections: 
 
23.74  21.08  29.829  29.10  19.72  29.07 
21.12  21.07  29.827  29.09  19.71  29.05 
21.13  29.853  29.49  29.08  19.18 
21.10  29.852  29.48  19.77  19.17 
10.21  29.83  29.29  19.73  19.15 
 
TRCA’s July 2016 Comments 
Addressed. No further comments 

 
6. Some cross sections end where it reaches a building. Please note that cross sections should be 

populated with ground elevations and extended far enough to cover the entire Regional floodplain. 
The maximum elevation of each end of a cross section should be higher than the anticipated water 
surface elevation (WSEL) and it must be contained within the input cross section. It is very important 
to know where the water is going to go once it crosses the buildings, unless the waters cannot be 
contained within the existing landform or it spills out of the floodplain. Refer to the figure below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Please recut/extend or realign the following cross sections and ensure the maximum WSEL is 
contained: 
 
23.74  21.36  21.30  29.856  23.748 
23.751  21.35  21.29  29.855  23.741 
23.75  21.33  21.27  29.853  23.739 
23.749  21.32  21.04  29.69 
23.70  21.31  21.03  29.68 
 
TRCA’s July 2016 Comments 
Addressed. No further comments 

 
 

7. Please provide a rationale on the use of a Manning value of 0.55 on external areas of the banks on 
Reaches:  2c, 1a, b and 1a1. Typically 0.08 is used along the entire overbanks (left and right) 
 
TRCA’s July 2016 Comments 
Addressed. No further comments 
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8. Please note the reach length on the last cross section above a junction should be set to zero or left 

blank. Please remove the reach length values input for those sections. 
 
TRCA’s July 2016 Comments 
Addressed. No further comments 
 

9. It appears that there is no consistency between the reach length across the junctions (refer to junction 
editor in HEC RAS model) and the actual distance between cross sections. Please ensure the 
distance across the HEC RAS model reflect that on the plan view (mapping sheet). It should be noted 
that this length should be measured between cross sections and not from the upstream cross section 
to the junction. 
 
TRCA’s July 2016 Comments 
Addressed. No further comments 
 

10. The HEC RAS model includes structures/buildings that apparently do not exist. Please confirm it or 
remove it. If the building appears on Ortho-photos but it is not part of the lot fabric provided by TRCA it 
should then be removed. Please refer to the following cross sections: 
 
23.744  23.08  21.09 
23.743  21.12  29.69 
23.742  21.10  29.68 
 
TRCA’s July 2016 Comments 
Addressed. No further comments 

 
11. Staff believe the model should be modified to reflect actual conditions where reaches 2d and 2e joint 

(Junction 12) 
 
Staff has no issues with the way the cross section are located or how they were coded into the HEC 
RAS model. However, at the point where water overtops the banks, (less frequent storm events) the 
water surface elevation at adjacent cross sections should be the same (i.e., cross sections 29.808 and 
29.38, 29.807 and 29.33, 29.805 and 29.31, 29.804 and 29.30 etc.) 

 
The consultant should determine the point at which water overtops the banks and flows from one 
branch spills into the other.  The combined computed water surface elevation should then be shown 
on the maps with a single Regional floodplain. TRCA is open to other valid approaches to improve the 
model accuracy upstream of junction 12. 
 
TRCA’s July 2016 Comments 
Due to the hydraulic complexity along the two parallel channels upstream of Junction 12, the cross 
sections through both of the channel will be coded separately, allowing virtual extension (vertical wall) 
and using existing flows, as per the most updated hydrology study (not combined flows). The most 
conservative water surface elevation resulting from this approach will be illustrated on the flood 
mapping sheets. A section within the final hydraulic study report should be included describing: 
existing hydraulic conditions, limitation on the selected approach/model and recommended steps to 
properly simulate the hydraulics of the site. 
 
 

12. It is noted that the distance from the upstream face of the bridges/culverts to the adjacent upstream 
cross section was arbitrarily set to 0.1m. Please provide a rational on using this value or adjust the 
distance accordingly. Typically the road is centered between cross sections 2 and 3 as such; it should 
be represented in the model.  (Please refer to the HEC RAS user’s manual) 

 



                

 

TRCA’s July 2016 Comments 
Addressed. No further comments 
 

13. Coding of the bridges requires that the left and right bank stations be located at the edge of the bridge. 
We recommend the consultant review all bridges and culverts and ensure the left and right bank 
stations are aligned with the edge of the bridge/culvert. 

 
TRCA’s July 2016 Comments 
Addressed. No further comments 

 
14. As per TRCA’s Technical Guidelines for Flood Hazard Mapping (TGFHM),  setting ineffective flow 

area elevations at crossings should be completed as follows: For the upstream cross section the 
elevations are set equal to the elevation (minimum top of road) at which weir flow occur in the left and 
right overbanks. For the downstream cross section an initial estimate is to set this elevation half the 
way between the low chord and the minimum top of road. The final downstream ineffective elevation 
must be determined through trial runs with different flow rates to determine the flow at which weir flow 
occur and then setting the ineffective elevation equal to the downstream water level. 
 
Staff considered this iterative process may be very time consuming and will accept setting the 
downstream elevations to the initial estimate for all the culverts and bridges. 
 
Our review indicated that the setting of the ineffective flow area elevations on upstream cross sections 
is in alignment with the guidelines in most cases. However, this is not the case for the elevations on 
the downstream area which were set just to the top of the opening in most cases. Please adjust the 
ineffective flow area elevations half way between the soffit and the minimum top of road on the 
downstream cross sections and ensure the elevations at the upstream cross sections are all set as 
recommended above. 
 
TRCA’s July 2016 Comments 
Addressed. No further comments 
 

15. We did not find the inclusion of parapets on any of the 49 crossings included in the HEC RAS model. 
Parapets should be included in the coding of crossing as they may have a significant impact on 
smaller crossings where the width of overtopping is less than 50m. Please include the parapet into the 
coding of the weir/road profile for all crossing as recommended by the TGFHM. 

 
TRCA’s July 2016 Comments 
Addressed. No further comments 

 
16. We found an instance where the cross section at the upstream and downstream faces did not match 

the opening of the culvert or where the invert of the structure is deeper than the low flow channel. 
These coding inaccuracies may not make a significant impact for large flow rates but may make a 
difference for the more frequent storm events. Please adjust the upstream and downstream face cross 
sections to match the culvert. This task should be completed by adjusting the cross sections through 
the internal bridge/culvert cross section editor. 
 
Please revise crossing 22.7 – Hazelwood Drive on Reach 2a. 
 
TRCA’s July 2016 Comments 
Addressed. No further comments 
 

17. Our review of the culvert editor values found conflicts with expansion/contraction coefficients and 
Manning n values. For example for crossing 23.69 the consultant supplied Chart # is flared wingwalls 
and the Scale # is for flared wingwalls 30 to 75 degrees. The users supplied entrance loss coefficient 
is 0.5. From the HEC RAS Technical Manual Table 6-4, the entrance loss coefficient for a 30 to 75 
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degree wingwall is 0.4 or 0.2 which is not consistent with the user supplied value of 0.5. 
 
It should be noted that for corrugated steel culverts with a 90 degree headwall an entrance loss value 
of 0.5 should be used, instead of the 0.9 that was typically used in most cases throughout the model. 
 
There is not consistency between the Manning “n” value chosen and that of the corresponding culvert 
material. Values for concrete (0.013) and corrugated steel (0.024) are interchanged in some cases. 
Please refer to the following crossing: 
 
21.6   
29.865 
29.852 
29.814 – Model used corrugated steel when it is in fact, a concrete arch culvert. 

 
We recommend the consultant review all culverts for values entered in the culvert editor for 
consistency. 
 
TRCA’s July 2016 Comments 
Addressed. No further comments 
 

18. Please review cross sections at crossing 19.50, 19.51 and 19.52 on Reach 3a and ensure they have 
the right contraction/expansion coefficient. 
 
TRCA’s July 2016 Comments 
Addressed. No further comments 

 
19. Typically the top of the road (weir) profile should be measured along the center line of the road. It is 

noted in some instances within the model that the top of road profile alignment is located in weird 
places (i.e., 21.06) not representing the real crossing obstruction on both faces or extended enough to 
cover the entire Regional floodplain. 
 
TRCA’s July 2016 Comments 
Addressed. No further comments 

 
We recommend to realign/extend the profile in those cases (i.e. crossing 21.06, 29.829, 21.813, 
19.505, 23.09, 29.67 etc.) and adjust the coding in the HEC RAS model. For long culverts (larger than 
100m) it is recommended to cut two profiles (one along the upstream and another at the downstream 
side) which would more closely represent the actual road elevation on the proximity of the faces of the 
culvert/bridge. 
 
TRCA’s July 2016 Comments 
Addressed. No further comments 
 
 

20. Please consider removing topographic (redundant) information well above the Regional surface water 
levels (i.e., cross sections 23.761 to 23.758) and keeping both ends of the sections at the same 
elevation where feasible.  
 
TRCA’s July 2016 Comments 
Addressed. No further comments 
 

21. Please review and adjust the crossing information in the hydraulic model which present some 
inconsistencies with the structure inventory sheet and confirm the cases of reverse slope culverts. 
Please review the geometry data input on the following: 
 



                

 

Structure 1 – Reverse slope and inverts 
Structure 2 – Inverts 
Structure 3 – Inverts 
Structure 3 – Inverts 
Structure 9 – Model shows only one structure. Inventory sheet shows twins 3000x2700 Box culverts 
Structure 15 – Interchanged inverts. 
Structure 20 – D/S invert appears to be a typo. (On the inventory sheet) 
Structure 27 - Inverts 
Structure 31 – Length 
Structure 33 – Reverse slope 
Structure 36 – Inverts 
Structure 40 – Culverts dimensions 
Structure 49 – Length (N/A?) 
Structure 58 – Reverse slope 
 
TRCA’s July 2016 Comments 
Addressed. No further comments 
 

22. Please provide a rationale on the validity of using a bridge/culvert routine instead of a rating curve 
when long pipes are encountered.  
 
TRCA’s July 2016 Comments 
Addressed. No further comments 
 

23. Please provide details on where the starting water levels where extracted from. 
 

TRCA’s July 2016 Comments 
Addressed. No further comments 

 
24. Please provide a discussion on the summary of warning an error that the HEC RAS model was unable 

to resolve. 
 
TRCA’s July 2016 Comments 
Addressed. No further comments 
 
 
New TRCA’s July 2016 comments 
 

25. A levee should be included on right side (highest elevation) of cross section 19.71. 
 

26. Staff identified some areas where the Regional floodline appears to be incorrectly plotted (i.e. Cross 
sections 19.78 and 19.77). Please revise a adjust floodline accordingly.  A thorough floodline review 
will be performed when the final model is submitted. 
 

27. It is noted that, while the HEC RAS model shows Junction 2 downstream of cross section 23.731, it is 
located upstream of that cross sections based on the mapping sheet. This may be a schematic issue 
with negligibly impact on water surface elevation. However it may be revised in accordance with 
standard modeling practices. Please adjust junction lengths as required and set downstream reach 
lengths to zero on section 23.731 as per comment 8 above. 
 
Should you have question or concerns please let me know. 
 
 
 
 
 
Jairo Morelli x 5351 
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Greg Frew

From: Greg Frew <frew.g@aquaforbeech.com>
Sent: August-02-16 1:01 PM
To: 'Nick Lorrain'; 'Jairo Morelli'
Subject: RE: Etobicoke FPM PH2
Attachments: ! Responses to TRCA model comments+draft floodlines_02Aug'16.pdf; 

EtobicokCkHecRAS_02Aug16.zip; EtobicokeCrk-DraftFloodlines_02Aug'16.dwg

Hi Nick and Jairo. 
 
We’ve updated the Etobicoke Creek model and floodlines as per TRCA’s recent comments.  Please see the responses 
attached, together with the updated model and floodlines. 
 
Let me know if you have any questions, or need us to help Mike Todd with any formatting. 
 
Thanks, 
Greg. 
 
Greg Frew, P.Eng. 
Water Resources and Environmental Engineer 
Aquafor Beech Limited 
 
#6-202-2600 Skymark Avenue 
Mississauga, Ontario 
L4W 5B2 
Tel. (905) 629-0099, ext. 276 
Fax (905) 629-0089 
email: frew.g@aquaforbeech.com 
 
From: Nick Lorrain [mailto:NLorrain@trca.on.ca]  
Sent: July-18-16 8:16 AM 
To: Frew, Greg 
Cc: Jairo Morelli 
Subject: Fw: Etobicoke FPM PH2 
 
Hi Greg,  
 
It's been a while, I hope all is well. Please find attached our final set of comments for Phase 2 of the 2014 Etobicoke 
Creek Floodplain Mapping Update. Please note that the majority of our previous comments have been addressed, and 
there are a few minor issues which need to be resolved prior to plotting of the floodplain maps,  
 
If you have any questions please do not hesitate to contact Jairo or myself.  
 
Regards,  
 
Nick  
 
Nick Lorrain | Senior Project Manager | Engineering Services | Restoration & Infrastructure  

Toronto and Region Conservation Authority for The Living City | (416 661-6600 ext. 5278|  

7 416-661-6898 | * nlorrain@trca.on.ca | 8 www.trca.on.ca | Follow us on Twitter @TRCA_Flood 

mailto:<frew.g@aquaforbeech.com>
mailto:frew.g@aquaforbeech.com
mailto:NLorrain@trca.on.ca
mailto:nlorrain@trca.on.ca
http://www.trca.on.ca


02 August, 2016

Head Office: Branch Office: www.aquaforbeech.com
2600 Skymark Avenue, Ontario, L4W 5B2 55 Regal Road, Guelph, Ontario, N1K 1B6
Tel: 905-629-0099 • Fax: 905-629-0089 Tel: 519-224-3740 • Fax: 519-224-3750

ABL Ref: 65655
TRCA
101 Exchange Ave,
Vaughan, ON
L4K 5R6

Attention: Mr. Nick Lorrain

RE: Etobicoke Creek Floodplain Mapping Update – Phase 2

Dear Mr. Lorrain,

Attached, please find a summary of responses to the comments provided by TRCA on Aquafor’s draft
HEC-RAS model and floodplain mapping (submitted on 22 June 2016) for the above-noted study. The
responses correspond to the numbered items in TRCA’s 15 July 2016 memo.

An updated copy of the HEC-RAS model and draft floodlines (ACAD format) are also attached.

Should you have any questions, please do not hesitate to contact myself at 905-629-0099 ext. 276.

Sincerely,
AQUAFOR BEECH LIMITED

Greg Frew, P.Eng.
Water Resources & Environmental Engineer
Phone: 905-629-0099 ext. 276
Fax: 905-629-0089
Email: frew.g@aquaforbeech.com

c.c.: Jairo Morelli, P.Eng.
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Responses to TRCA comments – dated 15 July 2016

Follow-up responses to previous comments

3. Cross-sections 29.09, 29.10, and 29.11 have been extended in Spill Area 8. The floodwaters are
contained in X-Sections 29.10 and 29.11, however spill continues for X-Section 29.09. The model and
floodlines have been updated accordingly.

Spill Area 10 is located at Pacifica Circle. As per the modelling, the floodwaters are indeed contained
within the upstream cross-section. However, weir flow over Pacifica Circle begins at a low point in the
road profile well to the east of the main channel. The topography of the area suggests that the weir
flow would actually spill to the southeast at this location, before re-joining the channel further
downstream.

11. For each “pair” of adjacent cross-sections on Reach 2d and 2e (upstream of junction 12)  the highest
water surface elevation has been selected and plotted on the floodplain map sheets on both reaches.
Note however that, as per discussions with TRCA, the cross-section labels (or “bubbles”) include the
flood elevations reported in the model results.

The updated floodplain mapping indicates that floodwaters will spill to the east near Wilkinson Road
and to the south on the upstream side of Tomken Road. Topography of the area suggests that
floodwaters from both of these spills will be collected on the north side of Highway 407 and return to
the main channel just downstream of Junction 12, at Reach 2e1.

New Comments:

25. A levee was added to the right side of cross-section 19.71 and the modelling and mapping were
updated accordingly.

26. This location refers to Spill Area 10. Please see the response to comment #3, above.

27. Junction 2 was initially located on the model schematic downstream of X-Section 23.731. This is
consistent with “low-flow” conditions, where Reaches 1a and 1b join within the large SWM pond on the
upstream side of Dixie Road and Bovaird Drive. Under “low-flow” conditions this confluence occurs
downstream of X-Section 23.731 (i.e. just downstream of the SWM pond forebays).

However, under high flow conditions, floodwaters can be expected to join within the forebay area,
upstream of X-Section 23.731. Therefore, the location of Junction 2 that is illustrated on the schematic
has been revised to upstream of X-Section 23.731, for consistency with the model coding.



1

Greg Frew

From: Nick Lorrain <NLorrain@trca.on.ca>
Sent: August-26-16 11:17 AM
To: Frew, Greg
Cc: Jairo Morelli
Subject: Re: Etobicoke Creek Floodplain Mapping Update - Phase II

Hi Greg,  
 
Please find attached our final comments for the Phase 2 model and mapping. Please revise the mapping as 
recommended below and submit the final version to us at your earliest convenience.  
 
Once the mapping has been revised we will format it and provide it to you for stamping. Please note the Summary Report 
is the only outstanding item to be provided.  
 
As always please feel free to contact Jairo and myself if you have  any questions or concerns.  
 
Regards,  
 
Nick  
 
Nick Lorrain | Senior Project Manager | Engineering Services | Restoration & Infrastructure  

Toronto and Region Conservation Authority for The Living City | (416 661-6600 ext. 5278|  

7 416-661-6898 | * nlorrain@trca.on.ca | 8 www.trca.on.ca | Follow us on Twitter @TRCA_Flood 
 

Office Location and Courier Address |101 Exchange Avenue | Vaughan, Ontario L4K 5R6  

Mailing Address | 5 Shoreham Drive | Toronto, Ontario M3N 1S4  

   
 
 
 
From:        Jairo Morelli/TRCA  
To:        Nick Lorrain/TRCA@MTRCA,  
Date:        25/08/2016 03:40 PM  
Subject:        Etobicoke Creek Floodplain Mapping Update - Phase II  

 
 
Hi Nick  
 
I had the opportunity to review the responses and revised HEC RAS model submitted  from Aquafor in regards of our last 
set of comments provided on July 15  2016 for the above noted flood plain mapping update.  
 
Previous comments have been adequately addressed.  A few  minor comments are provided below in order to keep 
consistency with current standard modeling practices:  

mailto:<NLorrain@trca.on.ca>
mailto:nlorrain@trca.on.ca
http://www.trca.on.ca
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• There is no consistency between the top of width value from the HEC RAS model and that illustrated on the 
mapping sheet for cross sections 23.745.  Please revise the model and confirm the top of width values or adjust 
the floodline accordingly.  

•  
• There are cases where one cross section shows  higher water surface elevation than that of the adjacent 

upstream cross section (especially in the vicinity of some crossings). Staff is aware that this issue may be the 
result of a variation in flow conditions, changes in profile elevations, and numerical instability within  the HEC 
RAS model. TRCA staff recommend adjusting the the values on the mapping sheet to show the most 
conservative value. Please refer to the enclosed tables. Please note that values should be revised/adjusted for 
both the Regional and 100-year storm event.  

•  
• Please set the water surface information values (text within the bubbles) on the mapping sheets in a way that is 

clearly legible and rounded to two decimal places for all the cross sections. We recommend to leave the text only 
and remove the background (if any)  from the bubble.  

•  
• As the Regional water surface elevation values and the floodlines will not be consistent for the area along the two 

parallel channels (Reach 2d and 2e upstream of Junction 12). A note/disclaimer should be included within the 
corresponding mapping sheet for clarification.  

•  
• A final report with findings and recommendations along with the final mapping sheets stamped by a qualified 

professional is still required.  
•  

•  

Should you have question or concerns please let me know  

•  
•  

Sincerely,  
   
   
Jairo Morelli, P.Eng. | Water Resources | Engineering Services | Restoration & Infrastructure  
Toronto and Region Conservation Authority for The Living City | (416 661-6600 ext. 5351 | 7 416-661-6898 | * 
jmorelli@trca.on.ca | 8 www.trca.on.ca/flood | Follow us on Twitter @TRCA_Flood 
 
Office Location and Courier Address |101 Exchange Avenue | Vaughan, Ontario L4K 5R6| 101 Exchange Ave | 
Vaughan, ON | L4K 5R6  
Mailing Address | 5 Shoreham Drive | Toronto, Ontario M3N 1S4  
   
 [attachment "Regional Flows.pdf" deleted by Nick Lorrain/TRCA] [attachment "100-year Flows.pdf" deleted by Nick Lorrain/TRCA]  
 
 
"*PLEASE CONSIDER THE ENVIRONMENT BEFORE PRINTING, STORING OR FORWARDING THIS MESSAGE* 
 
Toronto and Region Conservation Authority Confidentiality Notice: 
The information contained in this communication including any attachments may be confidential, is intended only for use of the recipient(s) named above, and may 
be legally privileged. If the reader of the message is not the intended recipient, you are hereby notified that any dissemination, distribution,disclosure or copying of 
this communication is strictly prohibited. If you have received this communication in error, please resend this communication to the sender and delete it 
permanently from your computer system. 
Thank you."  

mailto:jmorelli@trca.on.ca
http://www.trca.on.c
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Floodplain Mapping 
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5 Shoreham Drive   Downsview Ontario M3N 1S4 (416) 661-6600

PHONE: (905) 629-0099, FAX: (905) 629-0089

MISSISSAUGA, ONTARIO, L4W 5B2 

#6-202-2600 SKYMARK Ave,

Beech Aquafor 
Limited
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