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PROFILE PLOT

HEC-RAS Model Plan: Default Scenario
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STANDARD TABLE 1
HEC-RAS Plan: Default Scenano  River. ReachJ Reach: Reachd Frofile: 1
Reach River Sta Profile Q Total Min ChEi W.S. Bev CritW.S. E.B-Elev E.G. Slope Vel Chnb Flaw Area Top Width Fmude & Ghl
(cfs) 3] {fty (it {ft) (fuit) {fvs) (saft) e .
Reachd 14 1 206.10| 300248 300381 3003.83 J003.98 0.018789 551 B7.73 10182, 1
Reachi.] 1143 1 288.17 2934.89 298592 2885.98 2986.20 0.026877 535 71.78 148.7D) 113
Reach.J 1142 1 295.10 4087.23 208062 2488, 19 2084.551 0.014547 B4B £6.24 111.52 G.95
Rearh.} 1141 1 2h6.10 2882.72 2808361 2883.60 3083.83| 0.017225 588 80.37 15350 1n
Reachd 1140 1 288.10 207588 207747 2977.59 2877.81 D.0IB8TS 6.402 437 183.68 0.89
ReachJ 1138 1 296.10) 2871147 207251 2972.31 287231 0.008367 488 42,57 9846 0.75
ReardJ . 1138 1 298.10| 288B.71 286845 28AB.44 '2088.99 0.013028 8.34 B2.02 BA.13 081
Reach.J 187 1 23610 2982.17| 286358 2083.58 3954.03 0.014468| 5.85 78.55 1215 083
ReachJ 1136 1 20E6.10 2957.34 2959.23 20959,29 295848 0.011624 4.9 93.78 183.30] 0.81
Reach J 1135 1 285.10 2952.83 2854 51 2854.53 2954.89 0014642 B03 76.62 12223 0.84
Reach.d 1134 1 286,10 2049.77 2951.29, 285115 285145 0005722 371 103.93 160.54 0.58
Reach J 1133 ¥ 286,10, 2846.82 204 7.88| 2947 86 2848.15 0017724 4.8 7144 12182 ngr7
ReachJ 1132 t 296, 10| 2841.23 2842.97| 294282 2943.35 0010131 5,57 67.92 77.87 0.80
Reach.J nal i 286.10 2037.99 2838.38 203833 283967 0.0106832 4.88 71.48] 8545 0.78
ReachJ 1130 i 248.10 2033.83 2935 55 2035 .55 293592 0.0H 0558, 5684 B6.07) 87 86 G.02
ReachJ 1129 1 28610 2920.84 2830.62 2830.14 2830.51 0.0241H 6.63| £B.25] 84,92 117
ReathdJ 1129 i 288.10 2621.20 292275 2922.68 . 2933.%8 0oy g.11 54.43] 7442 301
Reachd 1127 1 286.10 281486 2916.70 2915.58 291734 0.015308 7.30 £4.75 0326 102
ReathJ 1128 | 296.10)] 250920 291 1.35 2011.52] 2018t 4.04713 8.73 8512 80.63 0.80
Reads .| 1125 i 1DE.ID| 280671 2807.23 2007.23] 2007.58 0.012093 3.7 03.39 27642 095
Reach.) 1124 1 286.10] 2801.18| 280280 2802.80 2003.18 0.011638 548 60.80 70.56 084
Reach J 1123 1 286.10 2806.83| 2p08.74 208877 2698.13 0.011348 5.80 B5.60 8067 0.65
Reach.J- 1122 1 288.10 28R0.86 2883.08 2B93.25 2393.82 0.020834 7.05] 43 M 40.31 11
Reachd 1nai 1 286.10 288458 2885.84 2883.66 2860.08 0.612207 5.09 78.98, g0.28 0B84
Reach J 1120 1 206610, 288031 286143 2881 45 260174 0012018 4.84 B3.14 138,83 03
Reachd 11g 1 235. 10| 287329 2075.80, 2876.98 287640 D.01EI87 7.20 42.70 5270 106
ReathJ 1118 1 29610 296837 207028 2070.28 287071 o.maged .03 G6.41 92.28 092
ReachJ 7 i 286.10 2861.94 2864 65 2864.78 2865 48 0.018863 724 406 283 110
Reach 1116 1 20610 285781 2060.04 2860.04 286047 0.0t4453 579 65.02: 74.38 082
ReachJ 1116 1 386.10 2852.83 2054.27 2054 26 2864.77 0.018163, 6.08 50.33 B3.64 1.02
Reach.| 1114 i 286.10 2847.03 2848.25 2849.29 2848.77] 0.013065 5.13| 50.23] 7387 a0
Reathd [IKE] 1 28610, 284275 2644.10 2844.20 2844.53] 0.01 BE04 5.85] 6H.67) 135.11 0.69
RearhdJ 1112 1 208.10| 2835.88 283837 283842 2539.01 0.0i 4470 47 44.08 5682 0.85
ReathJ 1 1 238.1D| 2831.20 2833.74 2833.04 2834.39 0.011956 B.88 £4.89 106 88 0489
ReachJ 1110 1 238.10] 2870.29 282897 2075 93 263078 0.014233 5.21 7704 11388 080
Reach.J 1108 1 206. 19| 2822.88) 2826.07 2825.07 02561 0.012306 648 B1.64 6711 0g8
ReachJ 1164 1 286.10 281840 2B18.65 2B18.88 28320.26 0.018712 4.60 7245 168.25 D.ed
Reach J 107 1 288,10 2811.18] 281377 281377 281441 D.014B848| B51{ 4879 4238 bas
Reach-) 1106 1 28510 2805.87 2808.92 2809.02 2809.37 0.013513] 562 74.12 11220 483
Reach.) 1105 )] 286.10; 260277 2804.20, 2803.89 280441 0.G12408| 4.14 Bl.48 11218 0.8/2
Reach.J 1104 t 295. 10| 3799.24 2800.78: 2860.60 280083 0.007757 3.25] In).o8 157.54 0.64
Reach 1103 1 296. 10| 79531 798,32 2758.32 2798.68 0021765 504 71.62 111.13 1.04
ReachJ 1102 1 208, 10| 218743 ?789.43' 768.52 2790.168 003167 Lik:] 45.83 45.34 10
Reach. 101 ! 208.10 2783.00. 2784.D2| 2783.88 78423 0.014883 arn €0.25 13608 084
Reachd 1160 1 286.10 2777.62 2?79.75' 2770.76 2780.22 0.008823 543 54.50, 60.35 101
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STANDARD TABLE 2

HEC-RAS Plan; Default Scenaria

River; Reach J Reach; Reach J  Profils: 1

Reach | RiverSta Profile E.G.Eléy | WS Elev | VelHsad | Frcinioss | C&ELoss QLER Q Channet QO Right Top Width
(o) ft) j(f] t () {cfs) {cf) (cfs) (ft)
ReachJ {1144 1 3003.99 3008.61 0.38 51.26 M358 20.25 191,92
Reachd.  [1143 2096.28 290592 0.35 777 0.01 2208 211.99 53.05 139,70
Reach J 114z " 2089 58 208902 053 570 002 2843 233.34 20.33 111.52
Reach ) 1141 1 298393 2063 61 0.32 557 008 14.88 158.84 12158 153.50
ReaghJ 11140 1 2977.91 2077 AT 044 601 001 5.38 237.02 5370 163.58
Reach J 1139 1. 2872.77 297251 0.26 387 0902 18.99 184,08 8302 9546
Reach J 1138 1 386889 2968 45 0.44 484 003 70.05 186.51 39.55 85.13
ReachJ  [1137 1 2964.03 296363 .35 549 003 29.81 16363 37 65 112.15
ReachJ 1138 | 795948 2959.22 028 453 0,03 71.18 199,49 2545 183.30
ReachiJ 11135 1 205489 2954 51 037 458 001 21.03 17066 10441 12223
Reaéh J  [1134 i 2051.45 295129 0.6 3.08 0.01 15220 163.15 30,75 160.54
ReschJ 11133 1 294815 2047 86 029 463 0.01 147192 60.10 94.08 127.92
Reach J 1132 1 204335 2942 97 038 366 0.03 3383 210.50 5177 77.87
Réachy 1131 i 2839.87 2939.38 [ 373 0.01 162,96 13056 2.58 9545
ReachJ  |1130 1 2035 92 293555 0.3 131 0.1 5200 196,11 47.08 57.98
Reacn )~ 139 1 2930.51 2930.02 0.49 541 0.91 14938 76,65 68.07 a4.92
Reachd  |1128 1 2923.28 2922.75 0.52 7.4 0.00 4144 354.20 046 7412
ReachJ 1127 1 2017.24 J046.70 083 593 201 7352 206.71 15 88 92,26
RoachJ  |1128 1 291191 2911.35 0.58 540 002 7731 209 88 8.00 80.63
Reach J 1125 ) 2807.38 2907.23 .16 418 0.02 298.10 276.42
Reach.  |1124 1 2903.19 2902.80 0.39 383 001 144.11 149.46 253 79.56
Reach J FREE] 1 2899.13 2898.74 0.39 4.06 0.00 12069 175.12 030 50.67
ReachJ 1122 i 2893.82 2893.08 0.76 5.8 004 1.52 20335 134 40.31
Reach J 121 1 2885.09 338554 0.25 434 0o 177 55 93.12 2043 90.38
Reschd  [1120 1 2881.74 288145 0328 ERE] [N 7017 22243 348 139.93
Roach J 1119 1 257540 257580 0.0 528 008 0.09 294,67 134, 52.70
ReachJ 11113 1 287071 2370 25 045 559 04D M58 232.02 28.39 9298
Reachd {1117 1 2565.48 2864 65 0.83 532 002 296.10 29.63
Reach J 1118 1 286047 28E0.04 0.42 71.18 223.25 167 7838
Reschd 1115 1 285477 2854 27 0.50 569 ool 35.52 24725 1330 33.64
Reachd  [1113 1 2840.77 2849.25 0.52 504 o001 18.96 258,86 1828 7387
Reachd  [1113 1 2844.53 84410 043 521 003 3179 223.78 4053 135,11
ReachJ 112 1 2839.01 283837 0.64 5.50 002 208 290.96 315 55.63
FeachJ  [1111 1 2834.39 283574 065 482 0.00 543 381.20 841 106 86
ReachJ  [1110 1 2530.28 2829 97 0.3 4466 002 3189 186.31 5791 113.89
ReachJ  |1109 1 2525.61 283507 0.54 15.25 235.96 4538 67.11
ReachJ  |1108 1 262025 2819.85 0.30 5.81 0.08 1542 258.46 11.22 108.25
Reachy  |1107 1 281441 281377 0.64 477 0.08 4.59 284,76 675 42,38
Rugetid 1108 1 2809.37 2808 89 0.6 485 0.08 7326 N7.34 192,20
ReachJ 1105 1 2804.41 2804 20 0.0 347 0.02 109.47 186.53 11218
Reachd  |1104 1 2800.93 280078 0.15 4.25 002 5.18 267,50 2244 157.54
Reachd  |1103 1 2796.66 279632 0.34 577 0.03 5171 338.90 .99 111.13
ReachJ  |1102 1 2790.16 278243 0.73 646 0.04 243 2890 07 2.65 45.34
Redchd  |1101 1 F784.33 278402 0.23 395 0.02 0,15 290,37 5.58 136.08
Reachd  [1100 JiE 2780.22 277078 0.46 206.10 £0.35
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HYDRAULIC DEPTH TABLE

HEC-RAS Plan: Default Scenarioc  River: Reach J Raach: ReachJ Profila: 1

Reazh Rivérsta Prafile Q Total WS, Elev HydrDépth L Hydr Deplh C Hydr Dépthi R QLeft Q Channat Q Right
fci) (3] {it} (f) 3] [efs) fefs) (cis}

Reach J 144 1 298.10 3003.81 043 04?2 0.48 57.26 21858 2025
Reath J 1143 [ 296.10 2935.92 232 068 0.37 37.08 21098 53.05
Reach J 142 1 296.10 2082.02 031 142 0.39 28.43 23834 29.33
Reach J 1141 1 986.10 29683.61 025 042 0.51 14.88 159,54 12158
Reach J 1140 1 296.10 207747 0.2 1.14 0.30 5.38 227.02 83.70
Reach J 113¢ 1 295.10 297251 0.41 122 0.7¢ 18.99 19409 83.02
Reach J 1138 1 208.10 2968 45 0.82 150 0.45 70.05 18651 3955
Reach J 1137 1 29511 2963.88 0.62 123 0.43 8981 166,63 3765
Reach J 1136 1 286.10 2058 22 0.36 108 0.34 7116 198 49 2545
Reach J 1135 1 296.10 2954 51 030 1.28 0.61 21.03 170,66/ 104 41
Reach J 1134 1 296 10 2951.29 0.58 1.24 043 162.20 103 15 3075
Reach J 1133 1 59610 2047 .86 0.44 0.83 0.56 141,82 §0.10 24 08
Reach J 1132 1 296.10 204297 044 149 0.87 33.83 210.50 51.77
Reach J 1131 1 295.10) 2939.38 0.684 1.18 0.32 162.96 13056 258
Reach J 1130 1 296.10 2935.55| 0.40 147 072 53,00 196.11 47.00
Reach J 1120 1 296.10 2930.02 043 102 0.62 149.38 7865 68.07
Reach J 1128 1 296.10 292275 0.38 1.13 0.16 41.44 254 30 0.45
Reach J 1427 1 296.10 2916.70 032 158 0.56 73,52 206.71 15,88
Reach J 1126 [ 296.10 2911.35 0.39 151 042 77.31 206 48 8.90
Raach J 1125 )l 296.10 290723 0.34 286.10

Redch J 1124 1 296,10 230280 0.58 131 143 144.11 14948 2.53
Reach J 1123 1 296.10 2808.74 6.51 150 0.18 12068 175.12 0.30
Reach J 1122 1 295.10 2833.06 0.17 125 0.24 153 293.23 1.34
Reach J 1121 1 28619 2635 84 9.88 1.13 0.57 177.55 9812 2043
Reachd 4120 1 296.10 2381.45 041 1.04 0.24 7017 22244 3.48
Reach J 1119 1 296,10 2875.60 0.05 143 D OB 0.09 M 67 134
Raach J 1118, 1 296,10 2870.25 052 1.32 0.38 34.69 23202 2939
Raach i} 1117 1 298.10 2854 65 1.37 296 10

Reéaci.J 1116 1 208.10 2860 04 0.81 1.22 0.26 71.48 22325 1.67
Reéth J 1115 1 29510 2354.27 0.51 1.10 0.28 35.52 247.28 13.30
Reath J 1114 1 296.10 2849 25 043 144 0.38 18.98 258.86 18.28
Reachd  |1113 1 29510 2844.10 0.54 109 0.24 31.79 223.78 40.55
Reachd ~ [1112 1 296.10 2838.37 0.43 144 0.23 2.09 200,86 3.15
Redch J 1111 i 29640 2833.74 0.26 174 0.13 649 28120 841
Readh J 1110 1 296.10 2820.97 047 1.05 6.53 3188 18631 6781
Reach) 1108 1 29610 2825.07 0.54 153 0.56 15.35 23536 45 33
Reach J 1108 1 295.10 2819.95 0.24 103 0.39 18.42 268 46 11.22
Reach J 1107 j 29610 2813.77 .36 145 0.48 4.59 28478 575
Reach J 1106 i 296.10 2808.99 0.44 125 76.26 217.84

Reach J 1105 1 286.10 2804 .20 0.80 0.70 10947 186.63
Reach ./ 1104 1 29610 2800.78 0.43 081 0.34 5.16 28750 2244
Reach J 1108 1 396 10 2798.32 0.56 0.74 0.37 5021 23890 6.99
Reach J 102 1 29610 278043 023 148 0.25 248 289.87 365
Reach J 1101 1 296.10 373,02 n.08 0.52 0.32 0.15 290,27 568
Reach J 1100 1 206.10 2779.78 0.90 29610
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MANNING’S N-VALUE TABLE
HEC-RAS Plan; Default S'cen_an'o River: Reach J Reach: Reach J  Profile: 1

_Roah | Rwversia | frofle | QTotd | MannWdLef | MannWd Chnl [ MannWidRght [ Mann

| et ' -
Reach J 1144 ) ..2esao) 0045 Jbessy 0048
Reachd 1143 1 295.10 ' 0.045 0,035 " p.045
Reach J 1142 1 296,10 0.045 0.035 0.045
Reach J 1141 1 20610 0.045 0.030 6.045
Reachd  [1140 1 296,10 0.045 0.035 0,045
Reach J 1130 1 295.10 0.045 0.035 0.045
Reach J 1138 1 20510 1.045 0.035 0.045
ReschJ 1487 11 _ 20610] 0045 0.035 _ 0445
Reach J. 1136 4 206.10 0.045 0.035 0.045
ReachJ {1135 1 286.10 0045 0.035 0.045
Reachy (1134 . [ ...z oes) 003§ 0045
Reaghd  [#133. |1 296.10 0.025 0.035 0.045
Reachd  [1132 1 296.10 0025 o 00ms 0048 0031
Reachd  |1131 1 " 29610 0030 0.035 " nods| | 0.030
Reach J 1130 L 296.10 0.025 0.035 0.045 0.530
Reach J 1129 1 206.10 0.025 0.035 0.045 0.031
Reachd {1128 1 28510 0.030 0.035 0.045 0.930
Reachy ™ " |1127 1 28810 0025 0.035 0045] 0835
ReachJ  |1126 1 205,10 0.025 0.035 0.045 0.026
Reach J 1125 1 oo@esa0f e .. bLes| e .. oga
Reachd _|1124 1 280l  ooos| 005 00ds| 0.028
Reach J 1123 1 296,10 0.030 0,035 0.030 0.028
Reach) (1122 1 ...2e6.00 0030 .Lossp 0045 0032
Reashd {1121 1 296,10 0.045 0.035 0.045 0.041
Reach J 120 1 298,10 0.045 0.035 0.045 0.033
Reach J 1119 1 298.10 0.045 0.0385 0.045 n.025
Heaeh J 1118 1 296.10 0045 0.035 0.045 0.032
Reachd  |t117 1 296,10 0.035 D.036
Reach J 4176 1 286.10 0.045 0.035 0.060 0.035
Reachd  [111% 1 268.10] 0045 0035] 0.045] “0032
Reachd  |1114 ' 20610 ' D045 0.036 0.045 0,030
Reachy 1418 (1 . 280, D045l 0035 0045 0029
Reachy 11112 1 206.10 0045 0.035 L 0,027
Reachd  |1111 1 286.10 0,045 0.035 0.045 0.018
Reach J 1110 1 ~w;ea0] op4s| 0.038) o048 - oo%s
Reach J 1108 1 206.10 Y 0.035 0.045 ‘0032
Reach J 1108 1 296.10 0.045 0.046 0.045 0.038
Raach J 1107 1 29610 0,045 0.035 0.045 0.032
Redch J 1106 1 286,10 0045 0.035 0.033
ReachJ 1108 1 U 2 ] O ...bgas . Doss 0037
Reach J 1104 1 286 40 0.045 0.035 0.045 0.034
R S ..286.10 . Dboeo) omes 008Dl 00839
1Reéacht [tz 1 296.10 0048 0.025 0.045 0.029
Redch d 110t 1 286.10 0045 0.036 0.045 0.035
Reashd  |1100 " |4 | 2810 o ees{ | 002
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HEC-RAS OUTPUT

Plan: Default Scenaric Reach K Reach K RS: 1130 Profile: 1

E.G. Elev(ft) 2747.52 | Element _ Let OB| -Channel| RightOB
Vel Head (f) 0.79 | Wt.r-val. 0.060 0.045 0.080
W.S. Elev (ft) 2746.73 | Reach. Len. (ft) 266.15 266.15 266,15
Crit W.S. (/) 2746.73 | Flow Area (su 1) 18.23 50.36 9.40
E.G. Slope (ft/ft) 0.019427 | Area (sq 1ty 18.23 50.36 .40
Q Total (cfs) 488.20 | Flew (cfs) 74.03 390.36 23.81
Top Width (&) 59.12 | Top Width (it) 14.07 2291 22.14
Vel Total (ft/s) 6.26 | Avg. Vel {ft/s) 406 7.75 253
Max Chl Dpth (ft) 2.69 | Hydr. Repth (1) 1.30 2.20 0.42
Conv. Total (cfs) 3502.6 | Conv. (cfs) 531.2 2800.7 170.8
“Lerigth Wid. () 266.15 | Wetted Pe. (ft) 14.28 23.04 2221
Min Ch El (ft) 2744.04 | Shear (bisq ) 155 285 0.51
Alpha 1.30 | Stream Power (Ib/it ) 161.02 0.00 0.00
Freth Loss () 3.16 | Curn Viélume (acre-ft) 5.89 8,68 4.21
C & E Loss (ft) 0.04 | Cum SA (acres) 7.74 8.11 8.22
Plan: Default Scenaric Reach K Reach K RS: 1129 Profile: 1
E.G. Bev (i) 2743.88 | Element Leff OB| Channel| Right OB
Vel Head (ff) 0.82 | Wt n-\al. 0.060 0.035 0.060
W.S. Elev (ft) 2743.06 | Reach Len. (ft) 299.09 299.09 299.08
Crit W.S. (ft) 2743.19 | Flow Area (sq ft) 26.12 46,00 26.70
E.G. Slope (f4t) - 0.010148 | Area (sqt) 26.12 46,00 26.70
Q Total (cfs) 488.20 | Flow {cfs) 49,07 377.21 §1.92
Top Width (ft) 86.63 | Top Width ¢f) 30.82 17.14 29 67
Vel Total {ft/s) 4.94 | Avg. Vel. (ft/s) 1.88 8.20 2.32
Max Chl Dpth (£) 2.93 | Hydr. Depth (it} 0.66 268 0,90
Conv. Total (cfs) 4846.2 | Gonv. (¢fg) 4871 3744.4 614.7
Lehgth Wd. (ft) 299.09 | Wetted Per. (i) 39.98 17.33 29.80
Min Ch EI (ft) 274013 | Shear (lb/sq f) 0.41 1,58 0.57
Alphg 217 | Stream Power (Ib/t s) 250.00 0.00 0.00
Fretn Loss (ity 3.64 | Cum Volume (acre-f) 575 8.39 410
C & E Loss (ft) 0.00 Cum SA, (dcres) 7.57 5.99 5.06
Plan: Default Scenarlo Reach K Reach K RS: 1128 Profile: 1
E.G. Elev (ft) 2737.86 | Elerfient ' Lef 0B|  Channel| Rigfit OB
Vel Head (/) 0.79 | Wit. huval, 0.045 0.035 0.045
W.S, Elev () 2737.07 | ‘Reach Len. (i) 299.08 299.00 299,09
it WS, () 2757.24 | Flow Area (sq ft) 5116 18.82 0.11
E.G. Siope (it/f) 0,057319 | Area (sqt) 51.16 18.82 6.1
Q Total (fs) 488.20 | Flow (cfs) | 330.30 15771 0.19
Top Widtl 85.30 | Top Width (ft) 69.17 25.01 1.13
Vel Total B.97 | Avg, Vel. (itk) 6.46 8.38 1.67
( 1,34 | Hydr..Depth () 0.74 0.75 0.10
onv. Total {cfs) 2039.1 | Conv. {cfs) 13796 652.7 0.8
Léngth wid. () 269.09 | Wetted Per. (ft) 69.32 25.13 1.14
Min'Gh Bl (ft) 2736,07 | Shear (ibfsg 1), 2.64 268 0.35
Alpha 1,05 | Streamn Power (Ib/t 5) 250.00 0.00 ¢.00
“Ergtn Loss (1) 6.01 | Cum Volume {acre-ft) 5.49 817 401
C&ELoss(ly 0.01 | Cum A (acres) 7.20 5.84 5.96
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Plan: Default Scenario Reach K Reach K RS: 1127  Profile: 1

E.G. Elev (ft) 2733.23 | Element Let OB Channel Right OB
Vel Head () 0.55 | Wt n-Val. 3.060 0.030 0.060
W.S. Elev (it) 2732.78 | Reach Len. (ft) 299,08 299.09 299.09
Crit W.S. {ft) 2732.62 | Flow Area (sq ft) 46.25 40.27 23.98
E.G. Slope (ftAt) 0.011912 | Area {sq ft) 48,29 40.27 23.98
Q Total (cfs) 488.20 | Flow (cfs) 142,91 294.04 51.25
Top Width (it) 57.49 | Top Width {ft) 37.82 25.59 34.08
Vel Tetal (it/s) 4.42 | Avg. Vel. (t/s) 3.08 7.30 244
Max Chl Dpth (ft) 2.33 | Hydr. Depth (%) 1.22 1.57 0.70
Conv. Total (cfs) 4473.0 | Conv. (cfs) 1309.4 2694.1 469.5
Length Wid. (ft) 299.09 | Wetted Per. (1) 37.91 25.65 34.13
Min Ch El (ft) 2730.45 | Shear (Ib/sq ft) 0.91 117 0.52
Alpha 1.81 | Stream Power (Ibftt 5) 260.00 0.00 0.00
Fretn Loss (i) 4.53 | Cum Volume (acre-ft) 5.15 7.96 3.92
C & E Loss (ft) 0.07 | Cum SA (acres) 6.83 567 5.84
Plan: Default Scenaric Reach K Reach K RS: 1128  Profile: 1
E.G. Flev (it) 2728.74 | Element Left OB Channel Right OB
Vel Head (it) 0.31 | Wi n-Val. 0.045 0.035 0.045
W.S, Elev (R) 2728.42 | Reach Len. () 304.80 304.50 304.80
Crit W.S. (ft) 2728.30 | Flow Area (sqft) =~ 57.38 28.18 27.65
E.G. Siope (f/t) 0.019861 | Area (sq'ft) - 57.38 28.18 27.65
Q Total (sfs) 488.20 | Flow (cf&) 214.81 155.65 117.74
Top Width (ft) 142.67 | Top Width (&) 79.46 N.77 37.45
Vel Total (ft/s) 4,31 | Avg. Vel: (ft/s) 3.74 5.52 426
Max Chi Dpth () 1,35 | Hydr. Depth (ft) 0.72 0.89 0.88
Conv, Total (cfs) 3464.1 | Corniv. (cfs) 1524.3 1104.5 835.4
Length Wid. (/) 304.80 | Wetted Per. (if) 79.53 31.78 31.60
Min Ch El (ft) 2727.36 | Shear (Ib/sq i) 0.89 1.10 1.09 |.
Alpha 1.09 | Stream Power (Ibfft s) 250,00 0.60 0.00
Frotn Loss {ft) 6.05 | Cum Volume (acre-ft) 4.80 7.73 375
C&ELoss (i) 0.01 | Cum SA (acres) 6.43 547 5.61
Plan: Default Scenaric Reach K Reach K RS: 1125 Profile: 1
E.G. Elev (it) 2722.68 | Element Left OB|  Channel| Riglit 0B
Vel Head (it) (.38 | Wt n-Val. 0.060 0.035
W.S, Elev (ft) 272231 | Reach Len. (f) 293.38 293.38 293,38
Crit WS, (1) 2722.18 | Flow Area (sq1t) 55,94 48.41
E.G. Slope (ftit) 0.019810 | Area '(sq i) 55.94 48.41
Q Total (cfs) 488.20 | Flow (cfs) 216.68 27152
Top Width (ft) 100.84 | Top Wicth (ff) 47 65 53.19
Vel Total (ft/s) 4.68 | Avg. Vel (it/s) 3.87 5.61
Max Chl Dpth {ft) 1.64 | Hydr, Depth (it) 1.17 0,91
Conv. Total (cfs) ) 3468.6 | Conv. (cfs) 1539.5 1929 1
Length Wid. (ft) 293.38 | Wetted Per, () 47.74 53.23
Min Ch El {ft) 2720.57 | Shear (bfsgf) ' 1.45 1.12
Alpha 1,10 | Stream Power (bt s) 217.45 0.00 0.00
Frein Loss (ft) 4.59 | Cum Volume (acre-ft) 4.40 7.46 3.65
C&ELoss(ft) 0.00 | Cum 8A (acres) 5.68 518 5.50
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Plan: Defaut Scenarioc Reach K Reach K RS: 1124  Proiile: 1

E.G. Elev (it) 2718.10 | Element Let OB| Channgl| Right©OB
Vel Head (it) 0.41 | WWi. n-val. 0.045 0.035 0.060
W.S. Elev (f) 2717.69 | Reach Len, (it) 299.09 299.09 299.09
Crit W.S. (f) 2717.69 | Flow Area (sq i) 38.61 58.07 20.52
E.G. Slope (ft/t) 0.012655 | Area (sqft) 38.61 58.07 20.52
Q Total (cfs) 488.20 | Flow (cfs)’ 96.02 34715 45.03
Top Width (ft) 143.01 | Top Widih {f) 70.47 43,20 20,34
Vel Total (it/s) 413 | Avg. Vel. {ftis) 2.49 5.88 2.19
Max Chl Dpth (ft) 1.79 | Hydr. Depth (ft} 0.55 1.37 0.70
Conv, Total (cfs) 4339.8 | Conv..{¢fs) 8536 3086.0 400.3
Length Wid. (). 290,09 | Wetted Per. (ft} 70.50 43.27 29.37
"Min Ch Fl (/) 2715.90 | Shear (Ib/sg ft} 0.43 1.08 0.55
Alpha 1.54 | Strearn. Power (Ib/tt 5) "250.00 0.00 0.00
Fretn Loss (ft) 4,11 | Cum Volume (acre-ft) 4.08 740 3.58
C & E Loss (/) 0.01 | Cum SA (acres) 559 4.85 5.40
Plan: Default Scenaric Reach K Reach K RS: 1123  Profile: 1 )
E.G. Elev (fi) 2713.18 | Element |&ft OB Channgl Right OB
Vel Head (ft) 0.39 | Wi n-Val. 0.045 0.035 0.045
W.S. Elev (ff) 2712.79 | Reach Len. (1) 299.09 299.09 299.00
Crit W.B. (it) 2712.76 | Flow Area (sq ft) 7277 3583 266
E.G. Slope (ftft) 0.014941 | Area (sqft) 72.77 3583 2.66
Q Total (cfs) 488,20 | Flow {cfs) 254.09 226.76 7.35
Top Width () 121.50 | Top Width (ff) 90.39 26.56 455
el Tetal (fi/s) 4,39 | Avg. Vel (itfs) 3.48 £.33 277
Max Chl Dpth (%) 1.71 | Hydr. Depth (%) 0.81 1.35 0.58
Conv. Total {£fs) 3994.1 | Conv, (cfs) 2078.8 1855.2 680.1
Length Wid. (ft) 299.09 | Wetted Per. () 90.45 26.60 4 68
Min Ch El (ft) 2711.08 | Shear (Ib/sd ft) 0.75 1.26 0.53
Alpha 1.30 | Stream Power (bt s) | 250,00 0.00 0.00
Frotn Loss (ft) 483 | Cum Volume (acre-ft] 3.70 6.77 3.50
¢ & ELoss () 0.01 | Curh SA (dcres) ' 5.03 461 5.29
Plan: Default Scenaric  Reach K Reach K RS: 1122 Profile: 1
E.G. Elev (ft) 2708.35 | Element - Left OB Charinel|  Right OB
Vel Head (&) 0.35 | Wt n-val. - 0.045 0.035 0.060
W.S, Elev (ft) 5708.00 | Reach Len, {ft) 393.12 393.12 393.12
Crit W.S. (i 2707.90 | Flow Atea (sqit) 29 64 25.87 64.25
E.G. Slope (ft/ft) 0.017474 | Area (sq it} 29.64 2587 64.25
-Q Total (cfs). 488.20 | Flow (cfs) 100.93 169.69 217.58
Top Width (1) 124,41 | Top Width () 42.97 20.48 60,97
Vgl Total (ft/s) 4,08 | Avg. Vel, (it/s) 3.44 6.56 3.39
Max.Chi Doth () 1,45 | ‘Hydr, Degth (ft) 0.69 1,26 1,05
Conv; Tétal (cfs) 3693.2 | Conv. (cfs) 76356 1283.7 16460
Léngth Witd. (ft) 393.12 | Welted Per. (ft). 43.00 20.48 61.06
Min Gh B1(&) 2706.55 | Shear (ib/sg &) 0,75 1,38 1.15
Alpha 1.35 | Stream Powsr (Ioft ) 250.00 0.00 0.00
Frétn. Loss () 7.66 | Cum Volume (acre-ft) 3,35 6.56 3.27
C&ELoss(i) 0.01 | Cum SA {acres) 4.58 4.45 5.06
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Plan: Default Scenaric Reach K Reach K RS: 1121  Profile: 1
E.G. Elev (ft) 2700.68 | Element Left OB Channel Right OB
Vel Head'(ft) 041 Wi n-Val. 0.060 0.035 0.080
W.S. Elev {ft) 2700.28 | Reach Len, (ft} 244 11 24411 244 11
Crit W.S. () 2700.28 | Flow Area (sg ) 43.79 24,65 50.35
E.G. Slop'e (ftAty 0.021850 | Area (sqff) 45.79 2465 50.35
Q Total (cfs) 488.20 | Flow {cis) 140.61 180.36 167.23
Top Width (f) 137.29 | Top Width () 59.54 18.57 58.18
Vel Total (ft/s) 4.04 | Ava. Vel {ft/s) 3.07 7.32 3.32
Max Chi Dpth (ft] 1.45 | Hydr. Depth () 0.77 1.26 0.87
Conv. Total (cfs) 3302.7 | Conv. (cfs) 951.2 1220.1 1131.3
Length Wtd. {it) ' 244.11 | Wetted Per. (ft) 59.62 19.58 58.27
Min Ch El (ft) 2898.83 | Shear (b/sq ) 1.05 172 1.18
Alpha _ 1.61 | Stream Power ({Ib/ft s) 207.12 0.00 0.00
Frctn Loss {ft) 4,27 | Cum Volume (acre-f) 3.0 633 275
C & E Loss {ff) 0.04 | Cum 8A (acres) 4.11 4.27 453
Pian: Default Scenaric Reach K Reach K RS: 1120 Profile: 1
E.G. Eev {it) 269574 | Element Left OB Channel Right OB
Vel Head (ft) 1.01 | Wt. n-Val. 0.045 0.035 0.045
W.S. Elev {ft) 2694.74 | Reach Len..(ft) 260.03 260.03 260.03
Crit W.S. (ft) 2694.88 | Flow Area (sq ft) 31.29 28.81 6.680
E.G. Slope (ft#t) 0.018361 { Area (sqft) 31.29 29.81 .60
Q Total (ofs) 488.20 | Flow (cfs) 182.71 281.25 2424
Top Width (ft) 43.63 | Top Width (it} 20,77 1414 8,72
Vel Total (fi/s) 7.21 | Avg. Vel. (ft/s) 5.84 9.44 3.67
Max Chi Dpth (ft) 2.31 H_y'dh Depth (it) 1.51 211 0.76
Conv. Total {cfs) 3602.9 | Conv. {cfs) 1348.4 2075.6 1789
Length Wid. (i) 260.03 | Wetted Per. (ft) 20.99 14.19 8.89
Min Ch El (ft) 2692.43 | ‘Shear (b/sq ft) 1.71 2.49 0.85
Alpha 1.24 | Stream Power (bt ) 131.19 0.60 0.00
Fretn Loss (/) 4.88 | Cum Volume (acre-ft) 279 618 2.59
C & E Loss () 0.08 [ Cum SA (gcres) 3.89 418 4.34
Plan: Default Scenario  Reach K Reach K RS: 1119 Profile; 1
EG. Elev (ft) 2691,33 | Element’ Left OB| . Channel| Right OB
Vel Head (it) 131 [ Wi n-val. 0.045 0.035 0.060
W.S. Elev () - 2690.03 | Reach Len, (ft) 299.09 259.09 299.09
Crlt W.S. (ft) 2690.15 | Flow Area (sq t) 0.02 47.01 11.59
E.G. Slope-(fi/ft) 0.015509 | Aréa {sq ff) Q.02 47,01 11.59
Q Total {cfs) 488.20 | Flow (cfs) 0.01 447.88 40.31
Top Width (it) 28.38 | Top Widt_h (ft) 012 18.92 9.35
Vel Total (ft/s) 8.33 | Avg. Vel (t/s) 0.58 9.563 3.48
‘Max Chl Dpth (/) 3.36 [ Hydr. Depth (i) 0.16 248 1.24
Conv. Total (cfs) 3920.2 | Conv. (cfs) 0.1 3596.4 3237
Length Wid. (it) 299,09 | Wetted Per. () 0,34 19.44 .58
Min Ch EI {ft) 2686.66 | Shear (h/sqg ft). 0.05 2.34 1.18
Alpha 1.21 | Stream Power (Ib/ft s) 250.00 0.00 0.00
Fretn Loss (i) 4.38 | Cum Volume (acre-ft) 2.70 595 2.54
C & E Loss (1) 0.03 | Cum SA (acres) 3.83 4.08 4.28
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Plan: Default Scenario Reach K Reach K RS: 1118 Proiile: 1

E.G. Elev (it) 268599 | Element Let OB Channel| RightOB
Vel Head () 1,63 | Wt. n-Val, 0.060 0.035 0.060
W.S. Elev {ft) 2684.37 | Reach Len. (it) 299,09 299.09 209,09
Crit W.S. (i) 2684.82 | Flow Area (sq ft) 8.21 41.94 5.70
E.G. Slope (ffft)’ 0.020486 | Area (sq ff) 8.21 41.94 570
Q Total (cfs) 488.20 | Flow (cfs) 24.25 447.29 16.65
Top Width (. 35.90 | Top Width () 10.59 17.87 7.43
Vel Total (ft/s)” 8.74 | Avg. Vel (ftfs) 295 10.56 282
Max Chl Dpth () 2.86 | Hydr. Depth (f) 0.77 2.35 0.77
Conv. Total (cfs) 3410.9 | Cotiv. (cfs) 168.5 31251 116.4
Lenigth Wid. (ft) 299.09 | Wetted Pei. (ft) 10.78 18.04 763
Min Ch Ef (ft) 268151 | Shear (Ib/sq &) 0.97 2.97 0.96
Alpha 1.37 | Streamm. Power (bfit s) 250.00 0.00 0.00
Fretn Loss (i) 531 | Cum Volime (acre-ft) 267 565" 2.48
C&E Loss () . 0.03 | Cum SA (actes) 373 3.05 4.23
Ptan: Default Scenaric Reach K Reach K RS: 1117  Frofile: 1
E.G. Elev {ft) 2681.42 | Element Lef OBl  Channet| Right OB
Vel Head (ft) 0.90 | Wt n-val. 0.060 0.035 0.060
W.S. Elev (ft) 2680.52 | Reach Len. (ft) 299,09 299,09 299.09
Crit W.S. (ft) 2680.52 | Flow Area (sq ft} 19.83 41.20 21.78
E.G. Slope (ft/ft) 0.011570 | Area (sq ft) 19.93 41.20 21.78
Q Total (cfs) 488.20 | Flow (cfs) 64.84 357.87 65.48
Top Width ¢ft) 48.14 | Top Width (ft) 14,56 15.58 18.00
Vel Total {ft/s) 5.89 | Avg. Vel. (fi/s) 3.25 8.69 a0
Max Chi Dpth: (/) 3.02 | Hydr. Depth (it} 1.37 2,64 1.21
Cony. Total (cfs) 4538.7 | Gonv. (cfs) 602.8 3327.1 608.9
Lenith Wid. (ft) 259.09 | Wetted Per, (1) 14.76 1570 18.17
Min Ch El (/) 2677.50 | ‘Shear {Ib/sq /) 0.98 1.90 0.87
Alpha 1.67 | Strearn Power (IbAt 5) ’ 250,00 0.00 0.00
Frctn Less () 3.06 | Gum Voluma (acre-ft) 2.58 536 2.39
G & E Loss {ft) 0.06 | Cum'SA (acres) 3.70 3.84 4.14
Plan: Default Scenario Reach K Reach K RS: 1116  Profile: i
E.G. Elev (i) 2677.44 | Element . 7 Lett OB Charitiél|  Right OB
Vel Head (&) 1,04 | Wt noval, - 0.045 0.030 0.060
W.S. Elev {ft) 267640 | Reach Len ) 299.09 299.09 299,009
Crlt W.S, (ft) 2676.65 | Flow Area (sqff) 15.70 44 .40 10.19
E.G. Slope (ft/ft) 0.015393 | Area.(sqft) . 15.70 44.40 10.19
Q Total (cfs) 488.20 | Flow{efs) - 83.44 291.16 13.50
Top Width (f) 71.45 | Tap Width () 10.27 25.57 35.61
Vel Total (ft/s) £.95 | Avg. Vel. (Ris) 5.31 8.81 1.33
Tiax Ghl Dpth. (/). 3.04 | Hydr. Depth (i) 1,53 1,74 0,29
Conv. Total (ef8) © - 3934.9 | Conv. (cfs) 872.6 3152.8 1096
Length Wid. {f) 299.09 | Wetted Per. (#t) 10.63 25.87 35.62
MinCh EI () - . 2673.35 | Shear (bfsqft). 1.42 1,65 0,27
Alpha 1.39 | ‘Stream Power (ib/t 5) 250 00 0.00 0.00
Fretn Less (ft) 397! mYolume (acre-f) 2.45 5.07 228
C&E Loss () 0.01 |'Giim.SA (Bcres) 3.62 3.69 3.95
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Plan: Default Scenaric Reach K Reach K RS: 1115  Profile: 1

E.G. Elev (ft) 2673.39 | Element Le OB| Channel| Right©OB
Vel Head () 0.49 | Wit. n-Val. 0.060 0.035 0.080
W.S. Elev (ft) 2672.90 | ‘Reach Len. (ft) 299.09 299.09 299.09
Crit W.S. (ft) 2672.59 | Flow Area (sq ft) 4223 46.26 27.28
E.G. Slope (it 0.007916 | Area (sq ft) 4223 46,26 27.28
Q Total (cfs) 48820 | Flow {cfs) 123.15 312.85 52 21
Top Width (t) 80,32 | Top Width (ft) 27.54 19.14 33.65
Vel Total (ft/s) 422 | Avg. Vel. (ft/s) 2.62 6.76 1.91
Max Chl Dpth (ft) 2.98 | Hydr. Depth (&) 1.53 242 0.81
Conv. Total (ufs) 5487.0 | Conv. (cfs) 1384.1 3516.2 586.8
Length Wid. (ft) 299.09 | Wetted Per. (ft) 27.73% 19.32 33.70
Min Ch Fl (ft) 2669.92 | Shear (ib/sq ) 0.75 118 0.40
Alpha 1.79 | Stream Power (Ib/t s) 250.00 0.00 0.00
Fretn Loss {ft} 3.45 | Cum Volume (acre-ff) 2.25 4,75 215
C & E Loss (it) 0.00 | Cum SA {acres) 3.49 3.54 3.72
Plan: Default Scenaric Reach K Reach K RS 1114 Profile: 1
E.G. Elev {ft) 2669.94 | Element Lsff OB| Channel| Right OB
Vel Head () 0.54 | Wt n-Val. 0.060 0.035 0.045
W.S. Elev (ft) 2669.40 | Reach Len. (it} 27666 276.56 276.66
Crit W.S. {ft) 2669.40 | Flow Area (sq ft) 16.33 70.45 1.21
E.G. Slope (/) 0.018343 | Area(sqft) - 16.33 70.45 1.21
Q Total {cfs) 488.20 | Flow [ofs). 51,58 434,05 2.57
Top Width (ft) 84.33 | Top Width (f) 17.78 £2.92 3.63
Vel Total (ft/s) 555 | Avg. Vel (fi/s) 3.16 6.16 213
Max Chl Dpth (ft) 2.45 | Hydr. Depth (ft} 0.92 142 0.33
Conv. Total {ofs) 3604.6 | Conv., (cfs) 380.8 3204.8 19.0
Length Wid. (ft) 276.66 | Wetted Per, {it) 17.86 63.51 369
Min Ch EI (ft) 2666.95 | Shear (Ib/sq ft) 1.05 1.27 0.38
Alpha 1.43 | Stream Power (bt s) 250.00 0.00 0.00
Fretn Loss (ft) 3.81 | Cum Volume (acre-ft) 2.08 4.35 2.05
C & E Loss (ft) 0.04 | Cum SA (dcres) 3.33 3.26 3.589
Plan: Default Scenaric Reach K Reach K RS: 1113  Profile: 1
E.G. Elev (ft) 2665.80 | Element Left OB| Chénnel| RightOB
Vel Héad (ft) 0.46 | Wik ngVal. 0.030 0.030 0.030
W.S. Elav {ft) 266534 | Reach Len. {ft) 8321.51 321.51 321.51
Crit W.S. {ft) 2665,38 |'Flow Area (sq ) 17.94 75.73 2.31
E.G. Slope (ftAt) 0.012333 | Area (sqft) 17.94 75.73 2.31
Q Total {ofs) 488.20 | Flow (cfs) 50.72 433.10 4.38
Top Width (ft) 131,47 | Top Width {it) 48 68 71.39 11.40
Vel Total (R/s) 5.09 | Avg. Vel. (ft/s) 2.83 572 1.90
iMax Chl Dpth (/1) 1.46 | Hydr, Depth (it) 0.37 1.08 0.20
Conv. Total (cfs) 4396.0 | Conv. (cfs) 4567 3899.8 39.5
Length Wid. {ft) 321.51 | Wetted Per. (ft) 48 68 71.43 11,41
Min Ch El-{ft) 2663.88 | Shear (b/sq ). 0,28 0.82 016
Alpha 1.15 | Stream Power {[b/ s} 289.45 0.00 0.00
Fretn Loss (ff) 4.12 | Gum Volume (ac're—ﬁ) 1.94 3.89 2.04
C&E Loss (i) 0.02 | Cum SA (acres) 312 283 3.54
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Plan: Default Scenario Reach K Reach K RS: 1112 Profile: 1

C.G. Elev (it) 2657.08 | Element Left OB Channel Righf’OB_
Vel Head (f) 1.49 | Wt. n-Val. 0.080 0.045 0.060
W.S. Elev [ft) 2655.60 | Reach Len. (ft) 299.09 299.09 299.09
CifW.S. ff} 2656.03 | Flow Area (sqft) 0.08 48,39 0.92
E.G. Slope (ft4t) 0.096982 | Area (sqfij 0.09 4939 092
Q Tokal (cfs) A88.20 | Flow {cfs) 0.18 48479 3.23
Top Width (/) 56.19 | Top Width (ff) 0.61 52,67 2.9
Vel Total (ft/s) 9.69 | Avg. Vel (it/s) 2.01 9.82 3.51
Max Chl Dpth (&) 1.59 | Hydr. Depth (f) 0.15 0.94 0.32
Conv. Total {cfs) 1567.7 | Cohvy. (cfs) 0.6 1556.7 104
Length Wid_ (ft) 299.09 | Wetted Per. (f) 0.68 5296 2.99
Min ChEl () 265401 | Shear-(Ib/sq ) 0.80 5565 1.86
Alpha 1.02 | Stream Power (Ib/f s) 250.00 0.00 0.00
Fretn Loss () 8.62 | Cum Volume (acre-ft) 1.88 3.43 2.03
C & E Loss (ft) 0.10 | Cum 8A (actes) 2.94 2.38 3.49
Plan: Default Scenario Reach K Reach K RS: 1111 Profile: 1
E.G. Elev (ft} 2653.39 | Elemerit Left OB Channel Right OB
Vel Head () 1.47 | 'Wt. n-Val, 0.045 0.035 0.060
W.S, Elev (i) 2651.92 | Rerch Len. (ft) 299.09 299,09 299,08
Crit W.S_ (ft) 2651.92 | Flow Area (sq ft) 8.41 40.28 11.58
E.G. Slope (ft/t) 0.010852 | Area(sqft) 8.41 40.28 11.55
Q Tetal (ofs) 488.20 | Flow {cfs) 32.37 419.20 36.64
Top Width () 2477 | Top Width- (ft) 6.37 10.49 7.91
Vel Total (ft/s) 8.10 | Avg. Vel. (ft/s) 3.85 10.41 317
Max Chi Dpth (i) 4,71 | Hydr. Depth (it) 1.32 3.84 1.46
Cony, Total (cfs) 4686.4 | Conv. (cfs) 3107 4024.0 a7
Length Wid. {ft) 299.09 | Wetted Per. () 7.10 1116 8.47
Min Ch Ei (f) 2647.21 | Shear (Ib/sq ) 0.80 245 0.92
Alpha 1.44 | Stream Power (Ei/ft §) 250,00 0.00 0.00
Erctri Loss (f) 3.29 | Cum Volume (acre-fr) 1.85 342 1.08
C&E Loss (i) 0.06 | Curn SA (a’cres)' ' 2.92 216 3.45
Plan: Default Scenaric Reach K Reach K RS: {1110  Profile: 1
EG Elevi) . . 2648.86 | Element i Left OB Channel| - Right OB
Vel Héad (1) - 2.00 | wit. n=val, 0.060 0.035 0.060
WS Elevifty. 264685 | Reach Len: (1) 299.09 299.09 299.09
Crit WS, (it) 2647.38 | Flow Area (sqft) 4 586 40.05 3.01
E.G. Slope (ftfft) 0.021965 | Area (sqft) 456 40.05 3.01
G Total (efs) 488.20 | Flow (cfs) 15.30 4535.20 7.70
Top Width (ff) 25.25 | Top Width (ft) 4.87 1547 5.01
Vel Total (ft/s) 10.25 | Avg. Ve, (ftfs) 535 1161 2.56
Max Chl Dpth (ft) 3,35 |: Hydr. Depth () 0.94 2,59 0.60
Coniy. Tetal (cfs) 3204.0 | Conv. (cfs) 1033 3138.8 519
Length Wid.-(ft) 200,09 | Wefted P 522 15.97 5.16
Min Ch EJ¢ft) 2643.50 1,20 3.44 0.80
Alpha 123 250.00 0.00 .00
Frotn Léss (ft) 448 | cum Yolume (acre-ft) 1.80 2.84 1.93
C&ELoss (M) 0:05 | 'Cum SA'(acres) 2.88 2.07 3.41
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Plan: Default Scenarfo  Reach K Reach K RS: 1109  Profile: 1

E.G. Elev (ff) 2643.62 | Elernent Left OB Channel Right OB
Vel Head () 0.69 | Wt n-Val. 0.045 0.030 0.045
W.S. Elev (ft) 2642.92 | Reach Len. (i 299.09 209.09 299.09
Crit W.8. (ft) 2642.94 | Flow Area (sq ft) 44.47 20.83 17.94
E.G, Slope (ft/t) 0.012452 | Area (sq i) 44 .47 29.83 17.94
Q Total (cfs) 488.20 | Flow (cfs) 166.06 254 48 67.65
Top Width {ft} 76.40 | Top Width (ft) 1364 15.56 17.20
Vel Total (ft/s) 529 | Avg. Vel. (ft/s) 3.73 8.53 377
Max Chl Dpth (i) 2.00 | Hydr. Depth (ft) 1.02 1.92 1.04
Conv, Total (cfs) 4374.9 | Conv. (cfs) 1488.1 2280.6 606.2
Length Wid. {ft) 299.09 | Welted Per. (&) 44 04 1558 17.33
Min Ch El (f) 2640.92 | Shear (b/sq ft) 0.78 1.49 0.80
Alpha 1.59 | Btream Power (bt 5) 250.00 0.00 0.00
Frotn Loss () 4,85 | Cum Volume (acre-ft) 1.64 2.60 1.86
C & F Loss () 0.39 | Cum SA (acres) 2.71 1.96 3.33
Plan: Default Scenaric Reach K Reach K RS: 1108  Profile: 1
E.G. Elev ({t) 2638.88 | Element Left OB|  Channel| Right OB
Vel Head (ft) 0.59 | W n-Val. 0.045 0.035 0.045
W.S. Elev () 2638.29 | Reach Len. () 311,67 311.67 311.67
Crit W.S. (ft) 2638.35 | Flow Area {5q ft) 30.26 54.98 0.89
E.G. Stope (ft/ft) 0.020512 | Area (sq ) 30.26 54.98 0.89
Q Total (cfs) 486.20 | Flow (cfs) 117.18 369.63 1,38
Top Width (1) 92.71 | Top Width (ft) 4076 47.23 4,72
Vel Total (ft/s) 5.87 | Avg. Vel. {it/s). 3.87 6.72 1.56
Max Chl Dpth () 1.45 | Hydr, Depth (it} 0.74 1.16 0.19
Conv. Total (6fs) 3408.8 | Conv. (cfs) B818.2 2580.9 97
Length Wtd. {ft) 311.67 | Wetted Per. (ft) 40.84 47.28 473
Min Ch B (ff) 2636.81 | Shear (lo/sg ) 0.95 1.49 0.22
Alpha 1.18 | Stream Power (Ibi/ft s) 208.29 0.00 0.00
Frotn Léss (/) 4.71 | Cum Volume (acre-ft) 1.38 2.31 1.80
C & E Loss () 0,03 | ‘Cum SA (acres) 2.42 1.75 3.26
Plan: Defaulf Scenario Reach K Reach K RS: 1107  Profile: 1
E.G. Elev (ft) 2634.78 | Element Let OB  Channel| Right OB
Vel Head () 0.70 | Wt. n-Val. 0.030 0.030 0.030
W.S. Elev (ft) 2634.08 | Reach Len. (f) 286.51 286.51 286.51
Crit W.S. () 2634.22 | Flow Area (sq ft) 9.25 68.42 214
E.G. Slope (/D 0.009085 | Area (sqft) 9.25 68.42 2,14
Q Total {cfs) 488.20 | Flow {cfs) 14.40 469.06 4,73
Top Width (ft} 94.23 | Top Width (ft) 48 77 38.85 6.61
Vel Total (ft/s) 6.12 | Avg. vel. (ft/s) 1.56 6.86 2.22
Max-Gh) Dpth {ft) 2.33 | Hydr. Depth () 0,19 1,76 0.32
Conv. Total (efs) 5122.0 | Conv. (cfs) 151.4 4921.2 497
Length Witd. (ft) 28651 | Wetted Per, (ft) 48.78 39.11 6.65
Min'Ch El {ft) 2631.75 | Shear (ib/sg ) 0.1 0.99 0.18
Alpha 1.21 | Stream Power (Ib/t s) 187.81 0.00 0.00
Fretn Loss (ft) 4.08 | Cum Volume (acre-ft) 1.24 1.87 1.79
C & E Loss () 0.01 | Cumi SA (acres) 2,10 1.44 3.22
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Plan: Default Scenario Reach K Reach K RS: 1106  Profile: 1

E.G. Elev {ft) 2629.22 | Element Lef OB| Channel| Right OB
Vel Head (ft) 1.60 | W, n-Val. 0.045

W.S. Elev (M 2627.62 | Reach Len. (ft) 299.09 299.08 299.09
Crit W.8. () 2628.12 | Flow Area (safh) 4808

E.G. Slope (ftft) 0.062825 | Area {sq ft) 48.08

O Total (cfs) 48820 |.Eloi {cfs) 488.20

Top Width (ft) 35.01 | Top Width (ff 35.01

Vel Total (ft/s) - 10.15 | Avg. Vel. (ft/s) 1015

Max Chi Dpth (1) 2.26 | Hydr. Depth (&) 1.37

Conv. Total (cfs) 1947.7 | Conv. (cf5) 1947.7

Length Wid. (ft) 299.08 | Wetted Per. (ft) 35.39

Min Ch El (&t} 2625.36 | Shear (b/sqf) 533

Alpha 1.00 | Stream Power (Ib/t s) 200.49 0.00 0.00
Fretn Loss (ft} 5.47 | CumVolume {(acre-it) 1.21 1.49 1.78
C & E Loss (i) 0.09 | Cum SA (mcres) 1.94 1.20 3.19
Bian: Default Scenaric Reach K Reach K RS: 1105  Profile: 1

£.6. Flev (i) 262424 | Element Left OB}  Channel|  Right OB
el Head () 0.35 | Wt n-Val, 0.045 0.045 0.045
W.S. Elev (i) 2623.89 | Reach Len. (i) 279,21 279.21 279.21
Crit W.S. (ft) 2623.89 | Flow Area (sq ft) 36.14 3293 60.17
E.G. Slope (/) 0.011355 | Area (sq 1) 38.14 32.93 60.17
Q Total (cfs) 488,20 | Flow {cfs) 111,68 213.37 163.15
Top Width (ft) 173.66 | Top Width (f) 5015 13.13 110.38
Vel Tetal (ft/s) 3.72 | Avg. Vel. {ft/s) 2.93 6.48 2.71
Max Chi Dpth (/) 2.68 | Hydr. Depth (i) 0.76 251 0.55
Conv. Total (cfs) 4581.5 | Conv, (cfs) 1048.1 2002.4 1531.0
Length Wid. {ft) . 27921 | Wetted Per. (#) 50.25 13,18 110.52
‘Min Ch EL.(1) 2621.21 | Shear (Ib/sq f) 0.54 1,77 0.39
Alpha 1,65 | Stream Power (bt 5} - 250.00 0.00 0.00
Fretn Loss (/) 3.38 | Cumolume (pere-fty 1.08 1.21 1.57
C & E Losg{ft) 0.01 [-Cum SA (gicras) 1.77 1.03 2.81
Plan: Default Scenario Reach K Reach K RS: 1104 Profile: 1

E.G. Elev () 2619.15 | Elément B Let OBl  Channel| Righit OB
Vel Head-(ft) 0.98 | . n-Val. 0.045 0.035 0.045
W.S. Elev (1) 2618.17 | Reach Len, (8 318.97 218,97 318.97
‘Crit WS, (1) 7618.49 | Flow Area (sq ) 19.56 4385 6.73
E.G. Slope (ftft) 0.032850 | Area (sqt) 19.56 43.85 6.73
& Total (cfs) 488.20 | Flow {cfs) 95.91 37920 12.98
Top Width (f) 100.17 | Top Viidth () 26.27 3680 37.30
Vel Tetal (t/5). 5.96 | Avg. Vel, {ft/s) 4.90 8.65 1,93
“Max Chl Dpth () 1,89 | Hydr. Dépth (it) 0.74 1.20 0.18
Conv. Total (cfs) 2691.9 | Conv. (&fs) 528.9 2091.4 717
Length Wid. {ft) 318,97 | Wetted Per. (1) 26.40 36.82 37.33
Min Gh EI-{fty 2616.28 | Shesr:(bi/sq ft), 1.52 2,45 0.37
Alpha 1,30 | Stresim Power (Ib/fi 5) 284 .08 0.00 0.00
Fretn. Loss (f) 5.03 | -Cum Volume (dgre-ft) 0.89 0.96 1.38
C &ELoss (it} 0.06 | Cum BA (acres) 1.52 0.87 2.34
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Plan: Default Scenaric Reach K Reach K RS: 1103 Profile: 1

E.G. Elev ¢t) 2613.03 | Element Left OB Channel| Right OB
Vel Head (f) Q.45 | Wt n-Val. 0.045 0.030 0.045
W.S. Efev (it} 2612.56 | Reach Len. (ft) 225.02 225.02 225.02
Crit W.S. {it} 2612.56 | Flow Area (sq it) 61.45 16.46 14.20
E.G. Slope (At 0.026294 | Area {sqft) 61.45 16.46 14.20
Q Total (¢fs) 488.20 | Flow {cfs) 304.58 118.71 64.91
Top Width (/) 105.85 | Top Width {ft) 68.79 19.26 17.80
Vel Total (ft/s} 5.30 'Avg. Vel. (ft/s) 4.98 7.21 4.57
Max Chl Dpth (ft) 2.26 | Hydr. Depth ({ft) 0.589 0.85 0.80
Conv. Total (cfs) 3010.7 | Conv. (cfs) 1878.3 7321 400.3
Length \Altd. (1) 22502 | Welted Per. (ft) 69.00 19.34 18.01
Min Ch E! (ft) 2610.94 | Shear (Ib/sq ft) 1.46 1.40 1.29
Alpha 1.09 | Stream Power (Ib/t s) 250.00 0.00 0.00
Freth Loss (ft) 414 | Cum Volume (écre—f’t) 0.60 0.74 1.28
C & E Loss (ft) 0.09 | Cum SA (acres) 1.18 0.67 2.14
Plan: Default Scenario Reach K Reach K RS: 1102  Projile: 1
E.G. Elsv (ft) 2607.85 | Element Left OB Channel Right OB
Vel Head. (ft) 0.18 | Wi. n-val. 0.045 0.035 0.045
W.S. Elev () 2607.67 | Reach Len, (ft) 336.34 336.34 336.34
Crit W.8. (ft) 2607.60 | Flow Area (sqft) 0.02 32,92 125.32
E.G. Slope (Rt} 0.013614 | Area (sqft) 0.02 32.92 125.32
Q Total (cfs) ' 488.20 | Flow (cfs) 0.01 153.76 334.43
Top Width (ft) 256.68 | Top Width (f) 0.60 35.79 220.29
Vel Total (ft/s) 3.08 | Avg. Vel. (ft/s) 0.46 467 267
Max Chl Doth () 1,55 | Hydr. Depth (&) 0.04 0.92 0.57
Conv.. Total (cfs) 4184.1 | Conv. (efs) 0.1 1317.8 2866.2
Length Witd. (ft) 336.34 | Wetted Per. ff) 0.61 35.95 220.47
Min Ch El (ff} 2606.12 | Shear ('Iblsq' it) 0.03 078 0.45
Alpha. 1,23 .Stream Power (Ib/t s) 457.23 0.00 0.00
Fretn Loss {ft) 4.50 | Cum Volume (acre-ft) 0.44 0.62 0.92
C & E Loss (1) 0.01 | Cum SA (acres) 1.00 0.52 1.52
Plan: Default Scenaric Reach K Reach K RS: 1101 Profile: 1
E.G. Elev (i) 2603.35 | Element Left ©B| Channel| Right OB
Vel Head (i) 0.31 | Wt n-Val. 0.045 0.030 0.045
W.S. Elev (ft) 2603.04 | Reach Len. (ft) 306.78 306.78 306,78
Crit W.s. () 2603.04 | Flow Area (s 1) 56.06 30.56 58.80
E.G. Slope (ft/ft) 0.013157 | Area.(sqft) 56,06 30.58 58.80
Q) Total (efs) 488,20 | Flow (cfs) 127.89 192.35 167.98
'Tob Width (i) 235.57 | Top Width (fty 119.78 2617 §9.61
Vel Total (ft/s} 3.36 | Avg. Vel (t/s) 2.28 6.30 2.86
Max Chl Dpth (i) 1,86 | Hydr. Depth (f) 0.47 117 0.66
Conv. Total {cfs) 4256.2 | Cony. {¢fs) 1114.9 1677.0 1464.3
Lerigth Wid. (ft) 308.78 | Wetted Per, (it) 119.82 26.20 89.77
Min Ch E-(1t) 2601.53 | Shear (Ib/sqft) 0.38 0.96 0,54
Alpha 1.76 | Stream Power {Ibfit 5) 388.90 0.00 0.00
Fretn Loss (ff) 4.16 | Cum Volume (acre-ft) 0.22 0.37 0.21
C&ELoss (f} 0.03 | Cum SA {acres) 0.53 0.29 0.33
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Plan: Default Scenario

Reach K Reach K R&: 1100 Proiile: 1

E.G. Elev (ft) 2599.02 | Elefent Le® OB| Channel| RightOB
Vel Head (ft) 0,61 | Wi, n-Val. 0.045 0.035 0.045
W.S, Elev (ft) 2598.41 | Reach Len. (ft)

Crit W.S. {ft) 2598.44 | Flow Area (sgfl) 6.34 74.87 123
E.G. Slope (ftift) 0.014912 | Area (sqft) 6.34 74.87 1.23
Q Total {cfs) 488.20 | Flow {cfs) §.85 475.95 2.40
Top Width (ft) £9.62 | Top Width (f) 31.10 54.97 3.55
Vel Totsi (ft/s) 5.92 | Avg. Vel. (ft/s) 1.55 6.36 1.96
Mex Chl Dpth (ft) 1.78 | Hydr. Depth (f) 0.20 1.36 0.35
Conv. Total (cfs) 3997.8 | Conv. (cfs) 806 3897.5 19.7
Lenigth Witd, {ft) Wetted Per. (ft) 31.16 5514 3.62
Min Ch El (it) 2596.63 | Shear (bfsq ft) 0.19 1.26 0.32
Alpha 1.13 | Stream Power {Ib/f s) 238.93 0.00 0.00
Fretn Loss (ft) 4.29 | Cum Volume {(acre-it)

C&E Loss () 0.03 | Cum SA (acres)
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CROSS SECTION PLOTS

HEC-RAS Model Plan: Defauit Scenario HEC-RAS Model Plan: Defauit Scenario
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Elevalian {f)

HEC-RAS Madel  Plan: Default Scenaria HEC-RAS Madel  Flan: Default Scenario

RS=1124 RS=1123
. -
a5 e e g — _— Bes e mse p5 -] —
27211 EG1 e Y
Wws1 I WS
e 27174 oo
27207 it chtt
. Ground | o 2716 Ground
2748 - = ]
Bank Sta | § Bank Stz
£ 2715
27187 & 4
] 2714
2717 2713 |
2716] 2712
275 T T T T 1 M T T T T d
[ 50 100 150 200 250 a 50 0 150 200 250
Station (1) Eration {f)
HEC-RAS Madel  Plan: Default Scenaria HEC-RAS Model  Plan: Default Scenario
RS=1122 RS=12
. et
B mswu«u«»%m;}o— s—f o Fri: ] 3y " A
pend .| Legend
23 EG 1 EG 1
Ws1 27084 WS1
2712- _ [
Crit 1 1 Crit1
2731 Gm.und = 2] Grtt.md
Bank Sta 5 Bank Sta
271 2
H
27004 o 27021
2708 e ——
2700+
27071
2708~ r—r T ¢ | 2688 g [y T —
0 50 100 150 200 250 5 109 160 20 260
Station (f) Station ()
HEC-RAS Model  Plan: Defauk Scenario HEC-RAS Maodel  Pian: Default Scenaric
RS=1420 RS~ 1148
" il . y |
2702 RO ey feE e
p Legend 1 k4 Legamd
] EG1 2702 EG1
2700+ Crit1 2700~ Crit1
Ws1 wsi
_ 26981 —_
2ag8] Grc::nd = 4 Gro.und
Bank Sta | § 25957 Bark Sta
5 2604
2636 o
] 2692
26841 26901 .
26868+
2602 T T T 2606 T
40 B0 80 100 120 140 0 0 100 150 200 250
Exetlon (A) Station {&)

271



HEC-RAS Madel  Plan: Defautt Scenalio HEC-RAS Model  Plar: Default Scenarlo
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HEG-RAS Medel  Plan. Default Scenatle HEG-RAS Moadel Plan: Default Scenario
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HEC-RAS Model  Plan: Default Scenario
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Flan: Default Scenario
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Elsvation {f)

HEC-RAS Model  Plan: Default Scenarle
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PROFILE PLOT

HEC-RAS Model Plan: Default Scenario
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STANDARD TABLE 1
HEC-RAS Pian: Default ScenarioRivar Reach K_Reach Resch K Frofls @
Reach River Sta Profile @ Tatal Min ChEl WS, Bev CritW.S. E0.Eley E.G. Slope Vel Chrl Flonw Area Top Whdlh Froude # Chi
{cfs} {ft) {fi) {ft) _ (fUet) (fuis) (sq ft) 1)
Resibi {1130 1 488 2| 274 4 174873 2748.73 2747.52 0.0)19427 7.5 77.98 59.12 092
Reatt i {1120 1 488.20) 274013 274308 2743.19 2743.85 0010148 8.0 98.82 8863 068
Reachk_ [1128 1 480.30) 3738.07 2737107 2137.24 273785 0.057a18 EET] 70.08 9530 178
Reambk__ |1127 1 48830 373045 273278]  3752.61 273343 0011917 730) T105 9740 103
Reach I |1138 1 488 20 2777 36 72047]  2v#8.30) 272874 0012851 552 112.23 14257 103
Reath|¢__ [1135 1 488,70 277067 272231 2722. 18] 772268 D.015810 561 104.34 10084 104
Reach il 1124 1 488.20 271580 271780 2viT.8g 271810 0013655 588 118.21 143,01 0 RB
Rearhit {1124 ! 498.70 2711.08 en12.79] 971375 771318 oa1401 533 111.76 13150 058
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ReachK__ [1121 [ 488.20 J898.83 a70078]  2700.78] 7vOnEs 0.02 1850 732 130.80) 15720 1.15
Reachk  [1130 1 48530 989243 2694.74 2694 83 369574 0078381 B4 67.70 43.63 115
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Reschik |18 i 488.20 260151 2684 37 7684.82 769598 0.020406 10565, 5585 3680 133
Rescn i 1117 1 488.20) Y6750 288052 266052 68142 0011570 858 82,80 48.14 084
Reach¥ |18 1 498,20 287335 267640 2876 B5 767744 0015393 481 70.29 7145 18
Reach___ [1i15 1 485,20 2669.81 267290 2872.89 2673.39 0.007916 .76 115,77 80.32 077
Reati K. Hia | 40020 2066.95 266340 2669.40 2669.84 0.018243 G.16 82.83] 84.33 1.03
Reachls__ |13 1 488,20 2663.60 2665,34 2665.50 266580 0.012383 5.12 EEGE 3147 [iFE]
ReacthK 1112 t 48820 65401 2655.80] _ 2656.03 2657.08 0696887 [TH 50.40 56.19 173
Reachll  [lit] 1 483,20 964721 285187 265192 2653.99 0.010862 1041 60.34 77 0.9
Resch K [1110 i 488.20 264350 2646.85] 264728 2648 86 0021885 1181 4763 535 137
Reach _ [l108 1 -4B8.70 284092 264282  7B47.84 764867 0013452 B.53| 02,24 7640 108
Reathit  [1108 | 188.20 2838 B1 7638.28)  7639.35 253009 0020512 [XH] 88,13 9271 1,10
Reach K [1107 1 498.20 283175 263408]  263d22]  G634.78 0.009085 [T 79,61 6428 o1
Reagil |1108 i 484.20 357538 263762 269812 228,22 0.082525 1015 48.08 55.01 1.53
Reachk  I1iog [ 488.20 2621.21 26219 68 2523 89 4R34 54 001 1355 40, 131,24 17366 072
Reath it 1114 1 468,50 2616.29 261817 2518.49 2619.15 0032880 .65 7014 100,17 1.39
Reacrk [1109 1 488 21 261004 261258 2817.58 7613.03 0.026704 721 82.1t 105,85 1.38
Reach€ [1102 1 488.30) 260512 280767 2E07.60 1607 85 0013614 457 158 36 256 | [
Reachit__ [i101 1 43R 90| 2601 53 2603.04 250,04 280335 2013157 §.30 14541 ]| 103
Reachlt__ |10 1 dpa.n]  aseE A 756541 259544 2589.07 0014812 634 8249 8962 | 098
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STANDARD TABLE 2
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HEC-RAS Flan. Default Scanarle River, Reach K Reach: Reach K Profile; 1
Reach River Sta Profile E.G Elev | WS Elev VelHead | Frenloss | C&Eloss QLefk | Q Channel Q Right Top Widlh
m - W 1] () (R) (cfs) {cfs) {cis} (i)
ReachK  |1130 1 274753 274673 n.79 3.16 [ 7302 39036 23.81 59.12
ReachK 1129 ] 2743.88 2743.08 0.82 364 6.00 48.07 377.21 61.92 56.863
Reach  |1128 [ 2737.98 273707 0.79 601 001 33030 157.71 0.19 95.30
Reach kK [1127 4 2733.33 273278 0.55 453 007 14281 294.04 51.25 3743
Reach kK 11126 3 2728.74 2728 42 0.31 6.05 001 214 8i 13565 117.74 142.67
Rsach K |1128 1 272268 2722 31 0.36 459 000 G 88 27152 100.84
Reach K [1124 1 2718.10 2717.69 0.41 4.1 001 98.02 .15 45.03 143.01
Reachk 1123 1 271313 2712.79 0.39 483 001 254 09 27576 735 121.50
ReachK 1122 1 2708.35 2708.00 0.35 766 001 10093 169,50 21758 124.41
Reach K 1121 1 2700.68 270028 041 427 0.04 140581 150,38 16733 137.26
Reach i< [1120 i 2595.74 268474 1.0 488 0.06 15271 281.25 2424 43.63
ReachiKk __ [1118 i 2591.33 2690.03 1.31 438 0.03 0.01 447,68 .31 36.38
ReachK  [1118 1 2635.29 2684 37 1.83 5.31 0.03 24.25 447.29 16.65 35.90
Reachlk 1117 1 2681742 268052 0.90 308 0.08 £4.84 357.87 8549 45.14
Reachk  |1118 1 267744 7640 1.04 397 0.0 8344 391.16 1359 7148
Reachkk  [1115 i 267339 267280 049 345 0.00 123.15 312.85 52.21 8032
ReachK  |1114 1 2669.94 266940 0.54 3.81 0.04 51,58 434.05 257 84,33
Reachlik 1113 1 2665.80 266534 0.4§ 4412 002 50.72 433.190 438 13147
ReachK  |1112 1 2657.08 2655.60 1.49 8.52 0.10 018 48479 323 55.19
Reach K |1111 1 2653.39 2651.92 147 320 0.08 32.37 219.20 3664 2477
ReachK  |1110 1 2648.86 264685 2.00 4148 005 15,20 465.20 770 25.35
Reachk |10 1 2643.62 264292 0.69 4.85 039 166.06 254 .49 6765 T6.40
HeachK - [1108 1 2638.88 263829 0.52 471 0903 117.18 369.63 1.39 9271
Reachk _ [1107 1 2654.78 2634 08 9.70 408 001 14.40 464.06 4.73 94,23
Reachk  |11D8 1 2629.22 2627 82 1.60 547 009 488.20 35.01
Reach K |1108 1 2624 24 2823 89 0.35 3.38 901 11158 213.37 163.15 173.58
Reach K {1104 1 261915 2618.17 098 503 006 95 g1 376.28 12,89 10017
Reach K 1103 1 2613.08 261258 0.43 4.4 009 304 58 11871 54.81 115.85
Reach  |1102 1 2607 85 2507 67 0.18 450 001 0.01 163.78 33443 256.68
Reach¥  [110 1 260335 2603.04 0.3 418 0.03 127,89 192,35 167.98 23557
Reachit {1100 T 2599.02 253841 0.61 438 0.03 9.85 475.95 240 82.62
HYDRAULIC DEPTH TABLE
HEC-RAS Plan: Default Scenario River: Reach K Reach: Reach i< Profils: 1
Reach Rivér 5ta Profila Q Total WS.Elev | HydrDepthi | HydrDepthC | HydrDépthR QLek | @ Channél [ QRight
. {cE) tf) j{] ] {1 {ofs} (cfs)” {ofs)

Rédch K 1130 1 238.20 2746.73 1.30 220 042 74.03 39036 7381
Reach K 1128 1 488.20 2743.08 0.66 268 0.99 A49.07 377.21 §1.42
RaeachK 1128 1 488.20 2731.07 0.74 D75 010 330.20 15771 0.19
ReachK  [1127 1 438.20 273378 1.22 157 0.70 14291 28404 5135
Reach K = [1126 1 488.20 2728.42 0.72 0.89 .38 214.81 15585 11774
ReachK  [1125 1 48520 272234 117 091 216,68 271532

Reach |11 1 438.20 717.64 055 1.37] 0.70 96.02 REYRE) 45.0%
Reach K 1123 1 438 20 2712.79 0.81 135 0.58 254,09 236.78 735
Reach K 1122 1 445 20 2706.00 0,69 136 1.05 100 93 169 69 21758
Reagh ¥ 1121 1 488,20 2700.28 0.77 126 0.87 140,61 18038 167.23
Reach K 1130 1 486,20 2694.74 151 2.11 0.76 13271 28125 2424
Reach K 1118 1 433.20 264003 0.16 248 1.24 0.01 447 88 4031
Reach K 1118 1 45820 2664.37 077 235 077 2425 447.28 16,65
Reath K H17 1 488 20 2680.52 187 254 121 64 84 35787 8549
Reach K 17116 1 438.20 2678.40 153 174 0.29 8344 39118 1359
Reach i 1118 1 488 20 267280 1.53 242 031 123.15 31285 5221
Reagh K 1114 1 48p.20 266840 092 112 033 5158 43405 257
Reach K 1113 i 485.20 268534 037 1.08 0.20 50.72 433.10 4.38
RéachK 1112 1 48620 2655.60 015 094 033 0.1§ 454.79 3.23
Reach K 1t 1 48820 2651.92 1.32 3.84 1,46 32.37 419.20 36.54
Reach K 1110 1 48820 2646.85 0.04 259 060 15.30 485.20 170
Reach K 1108 1 48870 264292 1.02 142 1.04 166.06 25440 67.55
Reath K 1108 1 488.20 263820 0.74 1.16 0.19 i17.18 38083 139
Roach K 1107 1 48820 2634.08 .19 1.76 0.32 1440 469.06 473
Redch K 1168 1 438.20 262762 137 488.20

Roach K 1105 1 485.20 262389 0.76 251 0.55 111.68 21337 163.15
Rsach K 1104 1 486.20 2818.17 0.74 120 0.18 591 379.28 12,98
Reach K 1103 il 43520 252,56 0.89 0.85 0.80 304.58 118.74 54.97
Réech K 1102 1 48620 250757 0.04 0.92 .57 0.1 153.76 33443
Redch K 104 . Lo 48820 2603.04 047 117 0.56 127.69 162.35 167.96
Reach I§ RE I 488.20 259541 0.20 136 0.35 9.85 47595 240




MANNING'S N-VALUE TABLE

HEC-RAS Plan: Default Scenario  River: Reach K Reach: Reach I Profile; 1
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Redch River Sla Profile QTofal | MannVadleft | MannWid Chnl | MannVWwdRght | Mann Wid Tola!
-{cfs)
ReachK  |1130 1 483.20| noso| 0.045] . ooeof . 0.040
Reachk  |12% 1 488,20 0.060 0.035 0.060 0.033
ReachK 1128 |1 _ _ 48820 . Dp45 0.035 0045 0.042
Reach K. 1137 1 488.20 0.080 0.030 0,060 0.040
ReachK  |1126 1 488,20 0.045 0.036 0.045 Q.042
Reach K |1125 1 48820 0,060 0.025 0.046
ReachK 1124 } 488.20 0.045 0.035 0.060 0,035
Reash X |23 1 48820 0.045 0.035 0.045 0.039
Reach K  |1122 1 488,20 0045 0.035 0.060 0.047
Reach K- |1121 1 48520 0,080 0.085 0.080 0.050
Reach K~ |1120 1 488.20 0,045 0.035 | 0.045 0.037
Reachk  |1118 1 48320 0045 0.035 0.080 0035
Reach K |1118 1 488.20 0.060 0.035 0.060 0.032
Reach K |1117 3 4EB 20 0.060 0.035 0.080 0.038
Reach K 11116 1 . 46820 0.045 0.030 0.080 .. 0028
Reach®  [t115 1 488.20 0060/ 0.035 0.080 0.040
Reschk  [1114 |1 48820 —0os0] 0.035 obas|  oow
Reash K |1113 1 488,20 0.030 0.030 0.030 0.026
ReachK  |1112 4 488.20 0060 0.045 0.080 0.044
Reach K [1111 1 48820 0045 0.025 0.080 0.033
ReachK  [1110 11 488.20 0.080 0.035 0.060 0.032
Reach K |1100 Ik 482.20 U045 0.020 0.045 0.035
ReachK 11108 7 488,20 0.045 0.035 0.045 0.036
Reach K |1107 Ik 488.20 0.030 00z 0030 o021
Reach & |110B 1 483.20 0.045 0.045
ReachiX  |{105 1 e 0045 0.0450 0.045 0035
Reathk  |1104 1 488.20 0.045 0.035 0.045 0030
Reach | [1103 1 488.200 0045 0.030 ¢.045 . 0.041
Reach it |1102 1 48820 0.045 0.035 0.045 0.641
Reach K |1101 1 488,20 0.045 0,030 0.045 0.037
ReachK  |1100 Bi _.ABB2O| 0.045) 0.035 004s| , oo
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HEC-RAS OUTPUT

Plan: Default Scenaric CP2 CP2 RS: 2016 Profile: 1

E.G. Hev (ff) 2500.50 | Element Left OB Channel Right OB
Vel Head (f) 0.14 | Wt n-Val. 0,045 0,035 0.045
W.S. Elev (ft) 2500.37 | Reach Len. (ff) 113.05 113.05 113.05
Crit W.S. (ft) 2500.29 | Flow Area (sq i) 1.15 26855 0.97
E.G. Slopé (ftAt) 0.013322 | Area (sqt) 1,15 2655 0.97
Q Total (cfs) 82.40 | Flow {cfs) 1.58 75.98 0.84
Tep Width (ft) 69.25 | Top Width () 5.33 55.09 8.83
Vel Total (f/s) 2.87 | Avg. Vel. (ft/s) 1.37 3.01 0.87
Max Chi Dipth (i) 0.62 | Hydr. Depth (f) 0.22 0.48 0.11
Conv. Total (cfs) 713.9 | Conv. (¢fs) 137 6592.9 7.3
Length Wid. (it) 113.05 ;| Wetted Per. (i) 5,35 55,10 8.84
Min Ch El {it) 249875 | Shear (Ib/sq ft) 0.18 0.440 0.08
Alpha 1.07 | Stream Power {Ib#t 5) 354.23 0.00 0.00
Fretn Loss (ft) 1.57 | Cum Volume (acre-ft) 0.36 1.47 0.03
C & E Loss (ft) 0.01 | Cum SA (dcres). 1.50 4.15 0.16
Plan: Default Scenaric CFP2 CP2 RS: 2015 Profile: t
E.G. Flev (ft) 2498.92 | Element Left OB Channel Right OB
Vel Head (ﬁ) 0.21 | Wi, n-Val. 0.045 0.035 0.045
W.S. Elev (ft) 249872 | Reach Len. (ft) 48.22 48,22 48.22
Crit W.S. {t) 2498.72 | Flow Araa'(sq ft) 1.16 15.16 11.58
E.G. Slope (ftAt) 0.014534 | Ared (sq it) 1.16 15.16 11.58
Q Total -(cfs) 82.40 | Flow (cfs) 2.45 62.05 17.90
Top Width (f) 71.94 | Top Width (f) 291 2919 47,84
Vel Total (ft/s) 2.95 | Avg. Vel (ft/s) 2.1 409 1.55
Max Chl Dpth (ft) 0.98 | Hydr. Depth (ft) 0.40 0.72 0.24
Conv. Total (cfs) B83.5 | Conv, (cfs) 20,3 514.7 148.5
Length Witd. (ft) 4822 | Welted Per. () 3.02 21.21 47 84
Min Ch EI (ft) 2497.74 | Shear {lo/sgft) 0.35 0.65 0.22
Alpha 1.52 | Strearmn Power ({Ibfit s} 171.10 0.00 0.00
' Fretn Loss () 0.80 | Cum Violume (acre-ft) 0.36 1.41 0.01
C & ELoss (ff) 0.00 [ Cum SA (acres) 1.49 4.05 0.08
Plan: Default Scenaric CP2 CP2 RS: 2014 Profile: 1
E.G. Elev (i) 2498.11 | Elemient Left OB|  Channei] Right OB
Vel Head (f) 0.23 | Wt n-Val, 0.045 0.035 0.045
W.8. Elav (1) 2497.88 | Reach Len. (1) 28.85 28.85 28.85
Crit W.S._ {ft) 2497.88 | Flow Area (sq ft) 0.40 18.76 3.71
E.G. Slope (fi/ft) 0.019690 | Aréa (sq ft) 0.40 18.76 3.71
Q Totat (cfs) 82.40 | Flow (cfs) 0.42 7518 6.81
Top Width (7} 52.55 | Top Width (ff) 3.70 33.98 14.88
Vel Total {ft/s) 3.60 | Avg. Vel. (it/s) 1.04 4.01 1.84
Max Chl. Dpth () 0.68 | Hydr, Depth (ft) 0.11 0.55 0.25
Conv. Total {cfs) 587.2 | Conv. (cfs) 3.0 5357 48,5
Length Vid. (ft) 28.85 | Wetted Pér. () 3.71 34.02 14.87
Min Ch B () 2497.20 | Shear (Ib/sq ) G.13 0.68 0.31
Alpha 1.15 | Stream Power (Ib/t s) 121 57 0.00 0.00
Frctn Loss (f) 0.81 | Cum Volume (acre-it) 0.36 1.40 0.00
C&E Loss (i) 0.00 | Cum SA (atres) 1.48 402 0.05
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Plan: Default Scenario CP2 CP2 RS; 2013 Profile: 1

E.G. Blev (f) 2496.88 | 'Element Left OB| Channel| RightOB
Vel Head (ft) 1.56 | Wi, n-Val, 0.035

W.S. Elev (ft) 249532 | Reagh Len. (1) 178.15 178.15 178,15
Crit W.S. (it) 2495.78 | Flow Area (sqft) 8.22

E.G. Slop# (ffft) 0.100044 | Area (sq ff) 8.22

Q Total {cfs) 82.40 | Flow (cfs) 82.40

Top Width (ft) 12.49 | Top Widlh (it} 12.49

Vel Total (ft/s) 10.03 | Avg. Vel (it/s) 10.03

Max Chi Dpth (ft) 0.98 | Hydr. Depth (ft) 0.66

Conv. Total (cfs) 260.5 | Conv. (cfs) 260.5

Length Witd. (ft) 178.15 | Wetted Per. (1) 12.73

Min Ch El(ft) 249434 | Shear (Ib/sq ft) 4.03

Alpha 1.00 | Stream Power {Ib/ft s) 183.74 0.00 0.00
-Fretn Loss {ft) 1.08 | Cum Volume (acre-ft) 0,36 1.39 0.00
C &E Loss (ff) 0.13 | Cum SA (acres) 1.48 4.01 0.04
Plan: Default Scenario CP2 CP2 RS: 2012  Profile: 1

E.G. Hev (i) 2491.15 | Element Left OB Channel] Right OB
Vel Head (ft) 0.18 | Vitt. n-Val: 0.045 0.045

W.S. Elev (ft) 249097 | Reach Len. (ft) 285.24 285,24 285.24
Crit W.S, (ft) 2490.88 | Flow Aren (sqft) 427 19.60

E.G. Slope (/) 0.023083 | Area (sg Tty 427 19.60

Q Tetal {cfs) 82.40 | Flow (cfs) 12.60 69.80

Top Width () 4211 | Top Widih (/) 8.40 32.71

Vel Total (ft/s) 345 | Avg. Vel (Rt/s) 2.95 3.56

Niax Chi Dpth (f) 1.01 | Hydr. Depth (ft) 0.45 0.60

Conv. Total (¢fs) 542.3 | Conv, (¢fs) 82.9 459.4

Length Wid. (f) 285.24 | Wetted Per. (&) 9.49 32.78

Min Ch B (ft) 2489.96 | Shear (Ibisqft) 0.65 0.86

Alpha 1,01 | Strear Power (Ib/t s) 400.00 0.00 0.00
Fretn Loss () 6.23 | Cum Velume {acre-fH) 0.35 133 .00
"¢ & E Loss (ft) 0.03 | Cum SA (acres) 1.48 392 0,04
Plan: Default Scenario CP2 CP2 RS: 2011  Profile: 1

E:G. Elev (ft) 2484.89 | Element Left OB|  Chgnnel| Right OB
Vel Head (/) 0.0 | Wtnwval, 0.045 0.045 0.045
W.S. Elev (ft) 2484.79 | Reach Len. (i) 137.32 137.32 137.32
Crit W.S. (ft) 2484.72 | Flow Area (sq ft) 6.85 25,65 0.41
E.G. Slope (ftft} 0.020724 | Aréa (sq ft) 6.85 25.65 0.41
-Q Tetal (cfs) 82.40 | Flow (cfs) 14,37 67.61 0.42
Top Width () 89.61 | Top Width () 23.37 62.06 4.18
Vel Total (ft/s) 2.50 | Avg. Vel, (it/s) 210 2.64 1.04
Max-Chi Dpth. (f) 0.68 | Hydr, Depth (ft) 0.29 0.41 0.10
Coniv. Total (cfs) 572.4 | Conv..(cfs) 99.8 469.7 28
Length Vitd, (ft) 137.32 | Wetted Per. (ft) 23.38 62.13 4,19
Min Ch E1(ft) 248411 | Shear (b/sat) 0.38 0.53 013
Alpha 1.03 | Stream Power (IbALs) 243 60 0.00 0.00
Fretn Loss (ft) 2.58 | Cum Volume (acre-ft) 0.21 118 0.00
C&E Loss () 0.01 | Cum'SA (acres) 1.36 3.61 0.03
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Flan: Default Scenaric CP2 CP2 RS: 2010 Profile: 1

E.G. Elev (ft) 248230 | Element Left OB Channel Right OB
Vel Head (ft) 0.23 | Wt. n-Val. 0.045 0.030

W.S. Elev (ft) 2482.07 | Reach Len. (ft) 149.81 149.81 149.81
Crit W.S, (Tt) 248207 | Flow Area (sq ft) 0,20 21.34

E.G. Slope {ftfft) 0.017072 | Area (s5q ft) 0.20 21.34

Q Total (cfs) B2.40 | Flow (cfs) 0.14 82.26

Top Width (/) 49.48 | Top Width (ft)y 3.04 46.42

Vel Total (ft/s) 3.82 | Avg. \Vel, (it/s) 0.70 3.85

Max Cht Dpth () 0.70 | Hydr. Depth (@) 0.07 0.46

Conv. Total (cfs) 630.5 | Conv. (cfs) 1.1 629.6

Length Wid. (1t} 149.81 | Wetted Per. (i) 3,04 46,45

Min Ch E! () 2481.37 | Shear (Ib/sq ft) 0.07 0.49

Alpha 1.01 | Stream Power (IbAt s) 439,09 .00 0.00

Fretn Loss (f) 2.20 | Cum Volume (acre-ft) 0.30 1.11 0.00

C & E Loss (ft) 0.00 | Cum SA {acres) 1.31 3.43 0.02
Plan: Default Scenario CP2 CP2 RS: 2009 Profile: 1

E.G. Elev (ft) 2479.12 | Element Left OB Channel Right OB
Vel Head (#t) 0.38 | Wi n-Val: 0.045 0.630 |
W.S. Elev {it) 2478.73 | Reach Len, (it) 107.15 107.15 107.16
Crit W.S. (i) 2478.85 | Flow Area (sqft) 3.24 15.02

E.G. Slope (ftff) 0.026870 | Area (sq 1t) 3.24 15.02

Q Total (cfs) 82.40 | Flow (cfs) 5.20 77.20

Top Width () 50.80 | Top Width (f) 21.00 29.80

Vel Total (ft/5) 451 | Avg. Vel. (ft/s) 1.60 514

Max Chl Dpth. (i) 0,63 | Hydr. Depth-(ft) 0.15 0.50

Conv. Total (cfs) 502.7 | Conv., (cfs) 31.7 471.0

Length Wtd. (ft) 107.15 | Wetted Per. (ﬁ) 21.02 29.83

Min Ch Bl (ft) 247810 | Shear(lb/sq ) . 0.26 0.84

Atphgi 1.22 | Stream Power (b/t 5) 208.54 0.00 0.00
Fretn Loss (ft) 3.17 | Gum Volume (acre-ft) 0.30 1.05 0.00
C&E Loss (i) 0.02 | Cum SA {acres) 1.27 330 0.02
Plan: Default Scenario CP2 CP2 RS: 2008 Profile: 1

E.G. Elev (ft) 2476.36 | Etement Leff OB| Channel| Right OB
Vel Head (it) . 0.26 | Wt n-Val., 0.045 0.030

W.8. Elev (1) 2476.10 | Reach Len. {f} 123.66 123.66 123.66
Crit W.S. () 2476.17 | Flow Area (sq ft) 4.33 18.19

E.G. Slope. (/) 0.024014 | Area (sq ft) 4.33 18.19

Q Total {cfs) §2.40 | Flow (cfs) 5.96 76.44

Top Widih (ft) 77.01 | Top Width () 32.14 4487

Vel Total (ft/s) 3.66 | Avg. Vel. (fi/s) 1.38 420

Max-Cht Dpth. (ft) 0.59 | Hydr. Depth (&) 0.13 0.41

Conv. Totdl (efs) 531.7 | Conv. {cfs) 38.5 4033

Length Vitd, {ft) 123.66 | Wetted Pér. (ft) 32.16 44.90

Min Ch El (ft) 2475.51 | Shear (bfsq ) 0.20 0.61

Alpha 1.23 | Stream Power (IbAt 5) 173.95 0.00 0.00
Fretn Loss {ft} 2.72 | Cum Volume (acre-f) 0.29 1.00 0.00
C&ELoss () 0.04 | Cum SA (acras) 1.21 3.2% 0.02
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Plan: Default Scenaric CP2 CP2 RS5:2007 FProfile: 1

0.26

E.G. Hev (ft) 2473.46 | Element Lef OB; Channel| Right OB
Vel Head (ft) 0.15 | Wit n-val, 0.045 0.035
W.S. Elev () 2473.31 | Reach Len. (ff) 301.61 201.61 301.61
Crit W.8. (it) 2473.30 | Flow Area (sqft) 2057 571
E.G. Slopé (ft/ft) 0.034290 | Area (sq ) 20.57 5.71
Q Total (cfs) 82.40 | Flow (¢fs) 64.79 17.61
Top Width {it) 80.51 | Top Widih (ft)- 57 26 23.25
Vel Total {it/s) 314 | Avg. Vel. (it/s) 3.15 3.08
NMax Chi Dpth (ft) 0.78 | Hydr. Depth (f) 0.35 0.25
" Conv. Tetal (efs) 4450 | Conw. {cfs) 3498 95.1
Length Wtd. () 301.61 | Wettad Per. {ft) 57.35 23.26
Min Ch El (ft) 2472.72 | Shédr (Ibfsq ft) 0.77 0.53
‘Alpha 1,00 | Siream Power (ib/tt §) 382.58 0,00 0.00
Fretn Loss (ft} 8,91 | CumVolume (acre-ft) 0.25 0.97 0.00
C & E.Loss () 0.01 | Cum SA (agres) 1.08 312 0.02
Pian; Default Scendric CP2 CP 2 RS: 2006 Profile: 1
E.G. Elev (it) 2464.53 | Element Left OB Channel| Right OB
Vel Head (1) 0.11 | Wt nval. 0.045 0.035 0.045
W.S, Elev (ft) 2464.42 | Reach Len. () 272,37 27227 272.27
orit W.8. (i) 2464.40 | Flow Area (sqft) 20.77 10,76 0.06
E.G. Slope (ft/t) 0.025724 | Ares (sq ft) 20.77 10.76 0.06
Q Total (cfs) 82.40 | Flow (cfs) 49.79 32,59 0.03
Top Width (t) 122.30 | Top Width () 83.45 36.23 2.63
Vel Total {ft/s) 2.61 | Avg. Vel (ft's) 2.40 3.03 0.44
Mazx Chl Dpth () 0.67 | Hydr. Depth {f) 0.25 0.30 0.02
Conv. Total (cfs) 513.8 | Conv. {¢fs) 310.4 2032 0.2
Length Wid. () - 272.27 | Wetted Per. {f) 83.52 36.28 263
MinCh Bl () 2463.75 | Shear {Ib/sq ) 0.40 0.48 0.04
Alpha 1.04 | Stréam Power (bt s) 400.00 0.00 0.00
Frotn Loss (i) 7.69 | GumVolume (acre-fl) 011 0.91 0.00
C & E Loss (f) 0.00 | &um SA {acres) 0.59 2,91 0.01
Plan: Default Scenaric CP2 CP2 RS: 2005 Profile: 1
E.G. Elev (i) 2456.83 | Element .Left OBl  ‘Channeil Right OB
0.09 | Wt 1-Val, 0.045 0,035
2456.73 | Reach Len. (i) 208.50 208.50 206.50
2456.73 | Flow Arés (sq ft) 3.36 30.51
0031141 | Aréatsqft) 3.36 30.51
82.40 | Flow (cfs) 569 76.71
) Wi 179.85 | TopWidth () 23.12 156.73
Vel Total {ft/s). 2,43 | -Avd. Vel..(ft/s) 1.69, 2.51
Max Chi Dpth{t) 0.58 | Hydr. Depth (f) 0.15 019
Conv. Total (cfs) 466.9 | Eenv, (afs) 323 434.7
Lergth Vitd. (ft) 206.50 | Witted Per. (ft) 23.14 156.80
Min Ch EI {ft) 2456,15 | Shéar (Ib/sq f) 0.28 0.38
Alphia 1.02 | Stream Power (Ib/t s) 539,33 0.00 0.00
Fretn Loss {ft) 3.86 | Cum Volume (acre-ff) 0.03 0.78 0.00
.C&E Loss (fi) (.00 | Cum SA (acres) 231 0.01
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Plan: Default Scenario CP2 CP2 RS: 2004 Profile: 1

E.G. Elev (ft) 2451.75 | Element Left OB Channel Right OB
Vel Head (ft) 0.13 | Wt n-Val. 0.045 0.035
W.S. Elev (ft) 2451.62 | Reach Len. {ft) 143.74 143.74 143.74
Crit W.S. (ft) 2451.52 | Flow Area (sq ft) 0.04 29.02
E.G. Slope (/) 0.012461 | Aren (sq ft) .04 29,02
Q Total (cfs) 82.40 | Flow (cfs) 0.01 82,38
Top Width (ft) 63.63 | Top Width (/) 1.08 6255
Vel Total (fi/s) 2.84 | Avg. Vel. (itfs) 0.39 2.84
Max Chl Dpth (f) 0.71 | Hydr. Depth (ft) 0.03 0.46
Convy. Tctal (cfs) 738.2 | Conv. (¢fs) 0.1 738.0
| Length Wid., (ft) 143.74 | Wetted Per. () 1.08 62.59
Min Ch El (R) 2450.91 | Shear (Ibfsq ) 0.03 0.36
Alpha 1.00 | Stream Power (Ib/ft s) 423.45 0.00 0.00
Fretn Loss (ft) 2.50 | Cum Volume (acre-ft) 0.02 064 0.00
C & E Loss (ft) 0.01 | Cum SA (acres) 0.20 1.79 0.01
Plan: Default Scenarioc CP2 CP2 RS: 2003 Profile: 1
E.G. Elev {ft) 2449.23 | Flement Left OB|  Channel| Right OB
Vel Head {ft) 0.18 | Wt. n-Val. 0.035
W.S. Elev (ft) 244905 | Reach Len. (ff) 208,80 208.80 208.80
Crit W.S. (i) 2449.05 | Flow Area (sq ft) 24 11
E.G. Slope (ft/t) 0.026006 | Area (sq ft) 2411
Q Total {cfs) 82,40 | Flow (cfs) 8§2.40
Top Width (i) 68.30 | Top Width (f) 68.30
Vel Total (ft/s) 3.42 | Avg. Vel. (fi/s) 3.42
Max Cht Dpth (ft) 0.55 | Hydr. Depth (ft} 0.35
Conv. Total (cfs) 511.0 | Conv, (cfs) 511.0
Length Whd., (ft) 208.80 | Wetted Per. (ft) 66.33
Min Ch E () 2448.50 | Shear (lb/sg ) 0.57
Alphg - 1.00 | Stream Power (Ib/ft §) 524.88 0,00 0.00
Fretn Loss (ft) 4.95 | Cum Volume (dore=ft) 0.02 0.56 0.00
C & E Loss (ft} 0.01 | Cum SA (acres) 0.20 1.57 0.01
Plan: Defaulf Scenaric CP2 CP2 RS: 2002 Profite: 1
E.G. Elev (ft) 244315 | Element ' Left OB Channel Right OB
Vel Head (ﬁ_) 0.19 [ Wi n-Val.; - 0.045 0.035 0.045
W.S. Eley (ft) 244298 | Reach Len. (it) 223.85 223.85 223.85
Crit W.S. (ft) 2443.01 Flow-Area (s ft) 4.79 20.85 012
E.G. Slope (f/ft) 0.032826 | Aréa (sqft) 4.79 20.89 0.12
Q Total (cfs) 82.40 | Flow (efs) 6.91 75.34 0.15
Top Width {ft) 106.73 | Top Width (ft) 40.50 8499 1.23
Vel Total (ft/s) 2.19 | Avg. Vel. (ftrs) 1.44 3.61 1.25
Max-Chl Dpth (ft) 0.79 | Hydr. Depth (ft) .12 0.32 0.10
Conv. Tetal (cfs) 454.8 | Conv. {cfs) 381 415.8 0.8
Length Wid. (ft) 223.85 | Wetted Per. (ft) 40.52 85,07 1.25
Min Ch EI {ft) 244217 | Shear (b/sq ft) 0.24 0.66 0.20
Alpha 1.18 | Stream Power {Ib/tt s) 370.44 0.00 0.00
Fretn Loss (ff) 6.08 | Cum Volume (acre-ft) 0.01 0.45 0.00
C8& E Loss () 0.00 | Cum SA {acres) 0.10 1.25 0.00
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Plan: Default Scenaric CP2 CP2 RS 2001 Profile: 1

E.G. Heyv (ft) 243779 | Element - Left OB Channe! Right OB
Vel Head () 0,41 | Wt n-val. 0.045

W.S. Eley (ft) 2437.68 | Reach Len. (ft) 417.90 417.90 417.90
Crit W.S. (i) 2437 .55 | Flow Area (sq ft) 30,82

E.G. Slope (ftft) 0.020912 | Area (sqft) 3092

Q Tetal {cfs) 82.40 | Flow (cfs) 8240

Top Width {it) 74.08 | Top Width (ft)- 74.08

Vel Totat (f/s) 2.66 | Avg. Vel. (it/s) 2.66

Max Chi Dpth () 0.90 | Hydr.-Depth () 0.42

Conv. Total (cfs) 569.8 | Conv. {cfs) 569.8

Length Wid. (ft) 417.90 | Wetted Per. () 7416

Min Gh El {it) 2436.78 | Shear (bfsqf) 0.54

Alpha 1.00 | Stream Power (b/ft 5) 542.40 0.00 0.00
Fretn Loss (1) 9.52 | Cum Volume (acre-ft) 0.3%

C 8 E Loss {f) 0.1 | Cum SA (acres) 0.89
Plan; Defauit Scenario CP2 CP2 RS:2000 Profile: 1

E.G. Elev(it) 242827 | Element Left OB Channel Right OB
Vel Head (it) 0.09 | Wt. n-val. 0.045

W.S, Elev () 2428.18 | Reach Len. (it}

Crit W.S. {ft) 2428.10 | Flow Aréa (sq i) 3465

E.G. Slope (fift) 0.024894 | Area (sq ft) 3465

Q Total (cfs) §2.40 | Flow (cfs) 82.40

Top Width (ft) 112.28 | Top Width (R 11228

Vel Total (ft/s) 2.38 | Avg. Vel.(it/s) 238

Max Chl Dpth (ft) 1,03 | Hydr, Deplh, (it) 0.31

Canv. Tolal {cfs) 5222 | Conv, (cfs) 522.2

Length Witd. (ft) Wetted Per, (ft) 112.40

Min Ch Bl (ft) 2427.15 | Shear (lb/sg ) 0.48

Alpha 1.00 | Stream Power {Ibfft §) 298.01 0.00 0.00

Fretn Loss (ft)

Cum Volure (acre-f)

C & E Loss (f)

Cum SA {acres}

285




CROSS SECTION PLOTS

HEC-RAS Model Ptan: Default Scenario
RS=2016
as0s g [ me———
12 Legend
— &1
2504 _—
] Ws1
: Ty
2503 -
s ] Gro.und
B 1 Bank Sta
g
w
249817 7T T 1T T T 7T
180 200 220 240 260 280 300 320 340 360
Statior ()
HEC-RAS Mode) Plan: Defaulf Scenario
RS=2014
e I )
Das 035 a5
N ( 0 : l
2504: Legend
2503 e
1 Crit 1
2602 Ws1
= Ground
£ zs01] .
& 1 Bank Sta
® j
3 zsucr:
24984
24981
2497--1--|n-nw|-.---1>-'l|'lw|-v--|-‘>w
0 20 40 60 8O0 100 420 140
Station {f)
HEC-RAS Mode! Plan: Default Scenaric
R&=2012
2502}*.045—-»}@49%— ms—w|
1 Legend
EeT
WS 1
Crit 1
@ Gro.und
& Bank Sta
2
g
w
L B e o o e
0 100 200 300 400
Station (/)

Elevation ¢ff)

Elevation {ft)

Elevation (R)

HEC-RAS Mode! Plan: Defauit Scenario

RS=205
b a5 le.035] 45 ]|
26037 Legend
] £G1
2502- ——
] Ws1
3 Tt
2501 e
] Ground
] Bani Sta
2500+
2499
2408 Ul ’
24977 T T T T T T T T T T 'l T T T T ¥ 1
0 20 40 60 80 100 120 140 180 180
Station {fty
HEC-RAS Model Plan: Defauft Scenario
R&= 2013
2512_#—.u45—+—,035-+—,u45—->{
Legend
EG1
Crit 1
ws 1
Ground
Bani Sta
T T ™
o 60 100 150 200
Station (f)
HEG-RAS Model Plan: Default Scenario
RS = 2011
2485.5- f—0t5 —f——p1s———h— nas— -
] egend
] g
2486.0- WsH
1 critl
2485.6 Ground
i Bank Sta
2485.01 "
24845 '
st

L2 A N R S (i A w i e e e e
80 {00 120 140 160 180 200 220 240 260
Station (f)

286




RE=2010 R5=2009
[ s ——sd s th— g3 iz
248354 T Tegend 2480.0+ TLegend
EG1 2798 EG |
2483.0 w51 24796 Crit1
Ciit1 247944 WSt
£ 24925 Ground | = 247024 Grc:und
g 3 e Bank Sta 5 Y7y Rank Sta
& = 24780+
g ] 2 1
1 &
D 24820 m 2478.84
24786 '
2481 51 24784+
2478.2
2B10E e ; ; e
260 280 300 320 340 360 380 400 420 440 50 100 150 200 250
Station (/) . Station ()
HEC-RAS Madel  Plan; Default Scenaric HEC-RAS Model  Plan; Default Scenaria
RS= 2008 RS = 2007
s 13—t 045 24750~ b s —h = fozo]
Legend . Legend
EG1 EG 1
"Cat1 | 24748, Wis 1
wei Grit1
Grul.md & 1470 Grc:.lnd
Bank Sta § Bank %ta
g ]
0 247351
1 4
2473.H ‘
T =TT T T T 1 24725+ T T =1
20 40 60 BO 100 120 140 160 180 150 200 250 00 350 400
Exation (M} Station ()
HEC-RASModal  Plan: Default Scenario HEC-RAS Model  Plan: Default Scenaria
5= 2006 RS = 2005
g 5_1—n=e—.§e—raﬁ—+——-—cu&—v| 5 f— tue ——sf—— a3 ——
267, Lepgend “s Legend
24670 EG1 EG1
W51 2458.0+ ws1
2466.5+ — ———
Crit 1 ] crit 1
= 2488.04 Grc:md £ 245751 Gru.und
é 24655 Bank Sta _5. Bank Sta
i H
] @ 2457.0]
T 24850 .
2464 5 [
U 24565
24640+
2463 5 — . ——— Ty L O i Ry T R aan nae
100 200 00 400 o 100 200 300 400 500 600
Statlon {f) Stetion (A

HEC-RAS Medel  Plan: Defautt Scenaric

HEC-RAS Model Flan; Defautt Scenario

287




HEG-RAS Model Pian: Default Scenaria HEC-RASModel  Plzan: Default Scenario

RS= 2004 RS =2003
2455?» 15 *-}oim—-{ig o P - ms —Eam{ Tagend
B | p———
G 2455 I EGH
2458 _ !
WS 1 ‘ W51
[ 2484- —
4 Crit1 i Critt
2454-] _ !
= Ground = 24539 i Ground
Bank &ta | § K
g 24631 | Faresa ] % 24424 [_Bﬂk_?i,
H
m ] & 514
24524
2450
2451
] 244
2450 L T ; ) 2P
100 200 30 400 500 0 {00 206 300 400 500 600
Station () Sation (#)
HEC-RAS Mode!  Flan; Gefault Scenario HEC-RAS Model  Plan: Default Scenario
RS= 2002 RS = 2001
! () 4 o |
’ 3 e : # ] j——-:g-e*f—-ﬂ:&—okmsa{
e s egeng | M990 [ Cegend ]
2445.0 EG1 1 EGH
b “eal1 | 24385 Ws1
2444 57 ] Crit1
g asat0] Gro.und £ 24380 Gm.und
3 BankSta | § N Bank Sta
§ 245 & 243751
2443.0] 'ﬁ
V 24370 !
2442 5 i
24420 T Ty T T 1 24365 N ey T 1
50 100 150 200 250 300 3H0 400 160 206 300 400 EQD 600
Station (%) Slation (k)
HEC-RAS Mode!  Plan; Default Scenario
RS= 2000
5 d ne .-;nf
2430, Y [[tegend
2430.0] EG1
W81
24295, et
Ground
=)
< 2420.01 )
g Bank Ste
E ]
& 25
T e~
24200/ o V
24275
2427 0= y T ————y
500 150 200 260 300
Stalion (7

288



PROFILE PLOT

HEC-RAS Model Plan: Default Scenario
CP2CP2 —J‘
Legend
= | EG 1
WS 1
E Crit 1
f
.% Ground
=
@
w
5 ¥ % % 8 3 5 82 ¢ o I
] & & § & 8’ ¥ &8 88 R R & R]S &
2420 +———m———F————————r—— T
0 500 1000 1500 2000 2500 3000
Main Channel Distance (ft)
STANDARD TABLE 1
HEC-RAS Plan: Defaull Stenario  River CP 2 Reach: CP 2 Profile )
Reach River Sta Prafile QTotal Wi ChEl W.S. Bev critW.5. | -EG FElev E6.Slope | Vel Chri Flaw Area Tap WAdth Froude #Chi .
_ [cfs) (i} (i} {ft} L3 ) s (sq 1) i)
CPZ 2B 1 B2.40 2485875 250D.37, 2500.22 2300.50 0.013322 ani 28.87 63.25 0.76
CP2Z 2015 1 B2.40] 219774 248872 2468,72 2408 92 0.014534: 4.08 2151 7184 085
CP 2 2014 1 B2.40 2407.20 2437 88 2437.80 2488.11 0.018630 401 2287 5255 0.85
CP 2 2013 1 B2.40] 2494.4 240532 24g5.78 2406.08 0100044 10.03 B8.22 12,40 218
CF2 2012 } 62.40 2420 95| 249087 2430.88 2491.15 0.023082 356! 23.88| 42.11 [11:]]
cP2 2011 1 82.40 2484 11 2484.78 2484.72 2484.88 D.020F 264 32,92/ 88.561 0.72
CP2 010 1 g2.40 248137 2402.07 2482.07 248230 0017072 385 214 4848 100
cP2 2608 1 82.40 2478.10 2470.73 2478.85) 2479192 0.028870 8.14 16,728, 50.80 128
CFP2 2008 1 82.40 247551 AT6IT 247617 2476.98 0,024014 4,20 22.52 7rm l.lgi
cP2 2007 1 Bz.40 4327 247331 2473.30] 247340 5.034280 .08 2R.28 B0.51 1.10
CP2 2005 I B2.40] 248375 74g422] _ 2dpado]  2dea 63 0025724 3.03] 31.6 122.30 0.80
CP2Z 2005 i B2.40 246618 295B.73 245673 2466.83 0.031141 251 3z.87 170.85] 1.00
CP 2 2004 1 8240 245041 246162 2451.52 2481.78 0.012461 284 29.08 B63.63 0.73
CP 2 2603 1 B2 40| 2448.50 2449.05 2449.06 2448.23 0.HI6R0B 342 4,11 E8.20 10
CR 2 2002 1 8240 294217 244298 2443 0} 7443.15 0032826 3.61 25.80 10673 112
P2 2001 1 82.40 2438.78 2437.88 2437.55 243778 Q.020812 266 80.92, 1408 (.73
cP2 2000 - i 82.40 342715 242818 2428.10 2428.27 5.024894 238 34.65 112.28 0,75
STANDARD TABLE 2
HEC-RAS Pian: Defaull Scenariv Rlver, CP 2 Reach:CP 2 Profils: 1
Roach RivérSta Profle E.G.Elev | WS Flav | VélHead | Freinloss | C&FEioss ‘GLeft Q Channét QRight | Top Width
4] 1t (ft) ) (R} gy - {efs) (ct5) (it
CF 2 2015 1 2500 50 250037 0.14 157 001 158 19.08 084 69.25
cP2 2015 1 2498.92| 2596.72 0. 030 600 245 62.05 1790 71.94
cP2 2014 i 2498.11 2497 58 0.23 0.31 0.00 042 75.18 531 5258
CP 2 1 2496.82 249532 1.56 109 013 $2.40 1248
CP2 1 2491.15 2490.97 0.19 6.28 003 12.50 69.80 42.41
CP2 1 2484.89 48479 0.10 158 001 14.37 67.81 042 59.61
CP 2 1 2482.30 2482.07 033 2.20 0.00 0.14 82.25 40.46
CP2 i 247812 2476.73 0.39 .17 002 5.20 77.20 50.80
CF 2 [ 2476.36 2475.10 026 2.72 004 5.9 1544 17.01
cPa 1 247346 247331 615 8.91 0.01 B4.79] 17.61 60.51
CcF2 1 246453 2464 42 0.11 789 0.00 49.79 32.59 0.03 122.30
cP2 1 245683 245673 0.08 3886 .00 5.69 76.71 179.85
CF2 1 245175 2451 52 0.13 250 0.01 0.01 82.39 5363
cP2 1 2449.23 244905 0.18 495 001 8240 £8.20
CP2, 1 2443.15 244396 0.19 505 0.00 5.91 75.34 0.15 108,73
cP2 i 2437.79 2437 88 0.11 952 [ 3240 7408
cP2 B 2428.37 247518 .08 82.40 11228
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HYDRAULIC DEPTH TAELE

HEC-RAS Plan: Default Scenarie River: CP 2 Reach: CP 2 ﬁrnme:1

290

Reach River Sta Profila Q Total W.S. Elsy Hydr Depth L Hydr Depth Hydr Dépth R Qlek Q Channel € Right
fefs) r) i) #) it {cis) {efs) {oks)

CP 12 ame 1 8240 2500.37 0,22 048 011 1.58 7998 0.84
CP 2 2015 1 8240 2498.72 0.40 0.72 0.24 245 62 05 17 80
CP2 2014 1 8240 2497 88 011 0.55 0.25 042 75.18 6581
cP2 2013 1 82 40 249532 0.56 §240

CP2 2012 1 82410 249097 0.45 060 12,80 69.50

cP2 2611 1 8240 2484.79 0.29 041 010 14 37 87 61 242
CcP2 2010 kl 8240 2482.67 0.07 046 0.14 8226

cp2 2069 1 5240 2478.73 0.15 0.50 3.20 77.20

CP 2 2408 1 3240 2476.10 0.t3 041 5.96 7544

CP2 2007 1 8240 247331 038 0.25 §4.73 17 61

LP2 -| 2006 1 8240 246442 025 .20 0.02 49.79 3259 003
CP 2 2005 1 8240 2456.73 015 0.19 5.69 76.71

CP2 2002 1 8240 245182 .03 046 0.01 8239

CcpP2 2003 | 1 8240 2449.05 035 §240

CP2 2002 1 8240 244296 0.12 032 0.10 6.91 7524 0.15
Cp2 2001 1 £2.40 243768 042 8240

CP2 2000 1 8240 242818 0.31 8240

MANNING’S N-VALUE TABLE
HEC-RAS Pan: Default Scenario River: CP 2 Reach: CP 2 Profile: 1 o
Reach RiverSta |  Profie Q Total Mann Wid Lett Mann Wd Chnl Mann \Wid Rght Mann Wid Total
{cfs)
cP2 2018 . .- 0045 0.035( 0.045) . 0.033
QP2 2015 1 82.40 0.045 0,035 0.045 0.032
il 2014 1 — . 8240 0045 _ /0.035 og45) . 003
CP2 23 1 : 82,40 0.035 0.035
CP2 vz 1 82.40 0.045 0.045 0,045
CP2 2011 1 82.40 0.045 0.045 0.045 0Cd4
CPZ 2010 3 82.40 0,045 0.030 0.03%
CR2 2009 1 £2.40 0.045 0.020 0.027
CF2 2008 1 82.40 0,045 0,030 0.028
‘lcp2 2007 i 82.40 0.045 0035 L 0.042

cP2 2006 9 82.40 0.045 6.035 0.045 0.027
GR32 2005 1 82.40) 0045 0.035 0.035
GP?2 2004 1 82.40 0045 0.035 0,035
cr2 _Jaos |1 8240 ... D035 I G038
CP2 2002 1 82.40 0.045 0.035 0.045| 0.033
CP2 2004 1 82.50 0.045 0.045
P 2 {2000 1 s24q0p 0.045 0045




Appendix B - Maps and Plans
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Site Analysis
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Appendix B:

Technical Analysis Procedures Memo
by
Bogardus Engineering, LLC
October 1, 2019

This Memorandum Addresses the La Cholla

Wash Breakout Flow Across the
Subject Property

S ————— e ————
P19RZ00012 NW Bible Church/Harbour Trust -- La Cholla Blvd Rezoning (SR to CR-5)



TECHNICAL ANALYSIS PROCEDURES

Project Name: Vista Del Oro Rezoning
Prepared By: Bogardus Engineering, LLC
BE Job Number; 18-002-A-001D

Presidio Number: 118003-12-0103

Date: October 1, 2019
PURPOSE

The purpose of this statement is to outline the summary of the technical requirements, procedures
and Conclusion of results in the preparation of the preliminary breakout flow analysis of the La
Cholla Wash between approximately 1500 feet upstream of the La Cholla Boulevard and the road

crossing. This preliminary study will be used in support of the Vista Del Oro Rezoning.

TECHNICAL REQUIREMENTS

Procedures, Methods and Assumptions
» Breakout flow determined by HEC-RAS
o GeoHECRAS 2D, Version 2.7.0.23211
= HEC-RAS5.0.7
o GeoHECRAS 1D, Version 2,7.0.23211
= HEC-RAS 5.0.7

= Procedures
o Preliminary HEC-RAS 2D prepared
* Used HEC-HMS 100-year peak discharge for La Cholla Wash of 2904 cfs
(Previous Study) _
* Generated the 100-year hydrograph for input into HEC-RAS 2D
* Model not provided with this study
» Model only used to generate water surface elevation contours to

use in the 10 model



Existing HEC-RAS 1D Model
= PAG LIDAR used
e T12SR13ES15, T125R13ES16, T12SR13ES21, and
T125R13ES22

»  Terrain Grid 16 feet with medium resolution
« Grid size chosen to minimize points to less than 500 points for
each cross section (500 Points is maximum allowed in HEC-RAS)

s Generated contour interval = 1’

= Cross Sections

e Water Surface contours established in the HEC-RAS 2D model
were used to establish the approximate configuration of the HEC-
RAS 1D cross sections

« Interval between cross sections approximate average of 75 feet or
less

e Average hydraulic depth of the section from Cross Sections 140-
129 was 1.42 feet.

o After Cross Section 129 the flow spreads out and is
braided

» Average hydraulic depth of the sections from Cross Sections 130

to 100 was 0.72 feet

= Manning's n-value was set at 0.060
¢ Used for general shallow flow (0.72 feet) and smoother surface
o Sandy braids
o Low vegetation
+ Maximize breakout flow for conservative estimate of breakout

conditions

=  Qverbank Stations
+ The main channel of the La Cholla Wash was marked such that

the right overbank was the location of the breakout flow



Between Cross Section 140 to 135 La Cholla Wash

contained without breakout

Breakout begins at section 134 and continues to section
120

Location of the right overbank was set based on aerial
photo and the cross-section topography

» Typically located on a peak

The flow in the right overbank was considered the breakout
flow
. The total breakout flow typically would increase
with distance
= - The maximum breakout or right overbank flow was
used for the design of the existing conditions flow
conveyed to the south
»  Maximum breakout flow occurs at Cross Section
123, (Approximately 1182 cfs)
= Channel flow and left overbank is conveyed across

La Cholla Boulevard (Approximately 1722 cfs)
Q100 = 2904 cfs was used for Cross Sections 140 — 120

Q100 Breakout = 1182 cfs was used for Cross Sections
119-100 '
» Left overbank now set at west side of La Cholla
Boulevard
» Cross sections extended across floodplain as
depicted in the 2D model with split flow
= Breakout across La Cholla Blvd between Cross
Sections 114 to 111 occurred prior to the
construction of La Cholla Blvd {Up to 250 cfs)



CONCLUSIONS

Results

o

« This breakout across La Cholla Blvd was
ignored for the flow across Overton Road as
new road prevents flow under the current
existing conditions

Overton Road
=  Two road dip crossings
= East dip crossing, 619 cfs
»  West dip crossing, 563 cfs
» The Bluffs Channel was designed for 771 cfs
» This study shows the existing breakout flow across
Overton Road exceeds the existing channel design

by approximately 411 cfs

+ Local onsite hydrology

(]

The peak discharge occurs at approximately 187 minutes
into the hydrograph reaching Cross Section 140

The time to travel from Cross Section 140 to Cross Section
100 is another 11 minutes for a total of 198 minutes (3.3
hours)

Local onsite hydrology has a 100-year peak discharge for
a 1-hour storm at Overton Road of 433 cfs from 116.5
acres) -

The total time of the local storm is 117 minutes (1.95
hours)

The local storm is past before the peak discharge of the

offsite flow as it crosses Overton Road and has no impact

= The preliminary 100-year peak discharge of 2904 cfs as determined by the HEC-HMS

study prepared September 13, 2019 was used for the floodplain modeling in this

analysis



The HEC-RAS 1D model shows the following

o

L=

a

o

[a]

(=]

that approximately 1722 cfs cross La Cholla Blvd
Approximately 1182 cfs breaks out to the south
The breakout flow is further divided into a western and eastern floodplain
» The western floodplain has approximately 563 cfs
* The eastern floodplain has approximately 619 cfs
The Bluffs channel was designed for 771 cfs
This analysis generates approximately 411 cfs more than the design discharge
The local watersheds drain an area of approximately 116.5 ac

=  (Generating 433 cfs

The local drainage does not add to the breakout flow from the La Cholla Wash

[=]

(=3

The breakout flow from the La Cholla Wash reaches the Overton Road crossing
in approximately 192 minutes
The local drainage has a total length of the storm of 117 minutes
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STATE HISTORIC PRESERVATION OFFICE 2
SURVEY REPORT SUMMARY FORM ‘

1. REPORT TITLE
1a. Report Title: A Class I1I Cultural Resources Survey of 51 Acres of Private Land Northwest of

Overton Road and La Cholla Boulevard, Vista Del Oro, Pima County, Arizona

1b. Report Author: Michael Cook
1c. Date: August8,2018 1d. Report No.: MCA 2018.018

2. PROJECT REGISTRATION/PERMITS

Za. ASM Accession Number: N/A

2b. AAA Permit Number: N/A

2c, ASLD Lease Application Number(s): N/A
2d. Other Permit Number(s): N/A

3. ORGANIZATION/CONSULTING FIRM

3a. Name: MCA Consulting

3b. Internal Project Number: MCA 2018.018

3c¢. Internal Project Name: Vista del Oro 51-Acre Class 11 Survey

3d. Contact Name: Michael Cook

3e. Contact Address: 1240 West Lodestone Place, Oro Valley, Arizona 85737
3f. Contact Phone: (520) 203-4902

3g. Contact Email: mike@mcaconsultingaz.com

4, SPONSOR/LEAD AGENCY

4a, Sponsor: Bowers Environmental

4b. Lead Agency: Pima County Office of Cultural Resources and Historic Preservation (OCRHF)
4c. Agency Project Number: N/A

4d. Agency Project Name: N/A

4e. Funding Source: Private

4f. Other Involved Agencies: N/A

4g. Applicable Regulations: Pima County Board of Supervisors Policy C 3.17 and Pima County Board
of Supervisors Resolution 1983-104.
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5. DESCRIPTION OF PROJECT OR UNDERTAKING: Residential development.

6. PROJECT AREA: The project area consists of one contiguous, irregular-shaped 5-acre parcel of
undeveloped land.

7. PROJECT LOCATION

7a. Address: Northwest of Overton Road and La Cholla Boulevard; Pima County Parcels 225-04-
003N (21.63 acres), 225-04-002A (13.36 acres), 225-04-002B (16.03 acres), and 225-04-0088
(0.85 acres)

7b. Route: N/A 7¢. Mileposts Limits: N/A

7d. Nearest Cities: Oro Valley, Arizona  7e. County: Pima

7f. Project Locator UTM: 498555 Easting; 3582248 Northing 7g. NAD 83  7h. Zone: 12

7i. Baseline & Meridian: GSRB&M 7j. USGS Quadrangle: Ruelas Canyon and Jaynes, Ariz.
7k. Legal Description(s): Township 12 South, Range 13 East, portions of the NW % of Section 21

8. SURVEY AREA
8a. Total Acres: 51
8b. Survey Area.

1.Land 2. Total Acres 3. Total Acres | 4. Justification for Areas Not Surveyed
Jurisdiction Surveyed Not Surveyed
Private 51 0 N/A

9. ENVIRONMENTAL CONTEXTS

9a. Landform: The project area is located within the Basin and Range physiographic zone of
Arizona (Ruelas Canyon and faynes, Ariz. 7.5" USGS Quadrangles). Geomorphological surfaces in the
project area consist of southeast-sloping alluvial fans and narrow finger ridges.

9b. Elevation: Flevation within the project area averages approximately 2400 feet above sea level
AM.S.L. (NAVD 88). '

9c. Surrounding Topographic Features: The project area is located 5.5 kilometers (3.4 miles}
west of the Catalina Mountains.

9d. Nearest Drainage: The project area is located 350 meters west of the Canada del Oro. The
largest wash in the project area is located in the northeast corner. This unnamed wash drains into
the Canada del Oro southeast of the project area.

9e. Local Geology: Surficial geologic deposits within the project area are Holocene River Alluvium
(0-10 ka) consisting of unconsolidated to weakly consolidated sand and gravel in river channels
and sand, silt, and clay on floodplains.

9f. Vegetation: The project area lies within the Arizona Upland Subdivision, Sonoran Desertscrub
biotic community (Brown 1994). Vegetation within the project area is consistent with plants

Vista del Oro 51-Acre Class I Cultural Resources Survey
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typically found in this biotic community and includes palo verde (Parkinsonia microphylla),
creosote (Larrea tridentate), triangle-leaf bursage (Ambrosia deltoidea), mesquite {Prosopis sp.),
prickly pear (Opuntia phaeacantha), and cholla (Opuntia sp.). Vegetative ground cover was sparse
during fieldwork and consisted of very short, dispersed annual grasses and forbs.

9g. Soils/Deposition: Natural Resources Conservation Service (NRCS), United States Department
of Agriculture (USDA) soil survey maps for the project area were obtained from the Soil Survey
Geographic Database (NRCS, USDA 2018). These maps depict soils in project area as a complex of
Palos Verdes, Pinaleno, Stagecoach, Anthony, and Arizo series soils. Palos Verdes series soils
consist of very deep, well drained soils that formed in fan alluvium from granitic, volcanic and
metamorphic rocks. The Pinaleno series consists of very deep, well drained soils formed in fan
alluvium from mixed rock. The Stagecoach series consists of very deep, well drained soils formed
in mixed alluvium. The Anthony series consists of very deep, well drained soils formed in stratified
alluvium. The Arizo series consists of very deep, excessively drained soils that formed in mixed
alluvium. Soils are very disturbed within most of the project area due to heavy sheet wash and
water flow.

9h. Buried Depaosits: The potential for buried cultural deposits is not likely.

9i. Justification: There is a lack of sufficient surface artifacts or cultural features in the project
area.

10. BUILT ENVIRONMENT: The built environment within the project area includes two dirt roads
and a number of small foot paths. The foot paths are located in the northwestern portion of the
project area. One dirt road extends east from W. Camino del Aurora at the northwest corner of the
project area. The other dirt road extends east from W. La Cresta Road near the southwest corner
of the project area. Aerial maps depict both roads as modern. Two major roads are located just
outside the project area. North La Cholla Boulevard is a modern, paved road located along the east
edge of the project area, Overton Road is also a modern paved road and runs along the south edge
of the project area. Residential housing is located west of the project area.

11. INVENTORY CLASS COMPLETED
11a. Class I Inventory:

11b. Researcher(s): Michael Cook
11c. Class Il Survey: ||

11d. Sampling Strategy: N/A

11e. Class Il Inventory: [X]

12. BACKGROUND RESEARCH SOURCES

12a. AZSITE: [X]

12b. ASM Archaeological Records Office: [X]
12¢. SHPO Inventories and/or SHPO Library: [

Vista del Oro 51-Acre Class [IT Cultural Resources Survey
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12d. NRHP Database:
12e. ADOT Portal: [_]

12f, GLO Maps: The 1915 historic GLO survey plat was published in November of 1914 for the
section, township and range encompassing the project area (GLO 1915; Map No. 1957). A fence is
depicted as cutting southwest-northeast through the current project area on the 1915 GLO plat.
This fence forms a rectangle encompassing approximately 56 acres. A house, part of the Matt
Lockas homestead, is located within the confines of the fence but is south of the current project
area. Federal land patent records indicate that the land encompassing the project area (N% of
Section 21) was initially transferred from the Federal government to Barney William Reynolds in
a serial patent under the Sale-Cash Entry Act of 1829 (3 Stat. 566). The patent was filed on
December 21, 1938 {Record of Patents No. 1100550). Although outside (south of) the current
project area, the E % of SE % of Section 21 was initially transferred from the Federal government
to Matt Lockas in a patent under the Homestead Entry Original Act of 1862 (12 Stat. 392; May 20,
1862}. The patent was filed on June 22, 1917 (Record of Patents No. 588987).

12g. Land-Managing Agency Files: N/A
12h. Tribal Cultural Resources Files: N/A
12i. Local Government Websites: N/A

12j. Other: The earliest U.S. Geological Survey (USGS) topographic maps of the area include the
1947 and 1957 1:62,500-scale maps {Cortaro, Ariz,, 1947 and 1957 editions). An unimproved east-
west road is depicted near the south end of the project area on the 1947 map. The 1957 map
depicts Overton Road running east-west near this same road at the south end of the project area.

13. BACKGROUND RESEARCH RESULTS

13a. Previous Projects Within Study Area. Thirty-five {35) previous survey projects have been
conducted within the Class I one-mile study area buffer. None of these projects intersect with the
current project area.

1. Project 2. Project Name 3. Author 4. Year

Number

5014-71.ASM Atlas 0673 Survey, 3.9 acres, no new sites Tierra Right of Way Services 2014
recorded {Copperstone 2014}

5014-314.ASM Atlas 0378 Survey, 1 acres, no new sites Tierra Right of Way Services 2014
recorded {Howell 2014)

9014-301ASM Atlas 0375 Survey, 4.7 acres, no new sites Tlerra.R|ght of Way Services, Ltd. 2014
recorded {Hamlin 2014)
Linear Park Improvements Along the CDO - .

Williarm Self and Associates
-173.A i h

2013-173.A5M | between La Canada Drive and La Cholla (O’Mack 2013, 2013hb) 2013
Boulevard

2012-93.ASM Atlas 663 Survey, 1.4 acres, no new sites Aztlan Archaeology 5012
recorded (Slawson 2012}
Atlas 0654 Survey, 3.20 acres, no new sites Tierra Right of Way Services

012-717.85M | orded {Doak 2014) 2012
HDRP Atlas 0375 Survey. 1.4 acres, no new Tierra Right of Way Services, Ltd.

2011-440.A5M sites recorded {Doak 2011) 2011

Vista del Oro 51-Acre Class HI Cultural Resources Survey
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1. Project 2. Project Name 3. Author 4. Year
Number
Aztlan Archaeology
2011-128.ASM | Atlas 0378 {Doak 2011) 2010
Shannon Road M-09-014 Survey, 43 acres, no Engineering and Environmental
2010-395.A5M | TR TOSC L yo B2 ACTes, Consultants, Inc. 2010
(Stone 2010)
URS Corporation
29, 2
2010-29.ASM La Cholla Boulevard Supplemental Survey (Cox et al. 2010) 009
Repair Lomas del Oro Valley Wash, 8 acres, FEMA/URS Corporation
-324 ASM
2009-3 > no new sites recorded (FEMA 2009} 2009
2008-538. ASM C.ammo del Sur Survey, 3.6 acres, no new Tierra Right of Way Services (Howell 9008
sites recarded 2008)
SAGE Landscape Architecture &
2007-328.ASM | CDO Omni, 46 acres, no new sites recorded Environmental 2007
{Stane 2007}
. . . . Harris Environmental Group (Twilling
o0sass g |14 O e o 2| oo
' {Twilling 2005b})
2005-511 ASM Overtgn and Shannon Survey, 13 acres, no Har.rls: Environmental Group 2005
new sites recorded (Twilling 20053}
2005-248.ASM Tuclson National Golf Course Improvements SWCA Environmental Consultants 2004
Project _ {Barr 2004}
2005- Alive Church Survey, 4.7 acres, no new sites Tierra Right of Way Services 2005
1238.A5M recorded (Klimas 2005}
Tierra Right of Way Services, Ltd.
2 -18. 2
004-18.ASM La Cholla/Overton Survey (Moses 2004) 004
2003-22.ASM Linda Vista Tran-smlssmn Line Survey, 4.4 SWCA Environmental Consultants 2003
acres, no new sites recorded (Hesse 20603}
. Engineering and Environmental
2001-583.A5M iﬁgiga”m”' 0.7 acres, no new sites Consultants 2001
{Fuller 2001)
La Cholla and Overton Survey, 0.64 miles, no Tierra Environmental and Archaeological
2001-136.ASM new sites recorded Services {Olsson and Klune 2001) 2001
Cafiada del Oro Wash to Magee Road
1999-312.ASM | Transmission Main Corridor Survey, 1.8 miles, | 010 Fueblo Archaeology Center 1999
) {Jones 1999)
no new sites recorded
Tucson National Golf Course Survey, 163 Professional Archaeological Services
1997-20LASM | e oo v Technologies 1997
’ (Stephen 1994)
; Tierra Environmental and Archaeological
1996-433 ASM i\:(l)i-ldeeadd Survey, 27 acres, no new sites Services 1996
(Tompkins 1996}
' Tierra Environmental and Archaeclogical _
1996-22.ASM g;’:srtr‘;:;zaez Survey, 13.6 acres, no new Services 1996
(Carpenter 1996)
1995-36.ASM Slhannon-Overton Survey, 18 acres, no new Old Pueblo Archaeology Center 1995
sites recorded {Jones 1995}
1990-159 ASM La Cholla Hills Survey, 10 acres, no new sites Desert Archaeology Inc. 1990

recorded

{Mabry 1990}
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1. Project 2. Project Name 3. Author 4.Year
Number
1986-33.ASM | WLB Survey, 4 acres, no new sites recorded Ilngs;g)ute for American Research (Mayro | 1qgg
1985-96.ASM Unknown, no report or PRF available unknown 1985
Cella Bar Survey, 160 acres, no new sites New World Research
1 -89. -
985-89.ASM recorded (Phillips 1985) 1985
RA Homes Tract Survey, 7 acres, no new sites | New World Research
1985-75.A5M recorded (Weed 1985) 1985
. Arizona State Museum
1081-174.a5n | Northern Tucson Basin Survey, 695-square | i ot 51 199); Madsen et al. 1993; Fish | 1981
mile, numerous sites recorded (none in APE) )
. and Fish 2008)
Linda Vista Terrace and LV Estates Survey, Arizona 5tate Museum
1380-150.A5M 147 acres, no new sites recorded {Urban 1980) 1980
Rancho Feliz Survey, 244 acres, no new sites Arizona State Museum
1979-35.A5M recorded {Urban 1979} 1979
Cafiada del Oro Sewer Survey, 120 acres, no ASM {Rogge and Brew 1976)
-1.
1976-1.ASM new sites recorded {Rogge and Brew 1976) 1976
Unknown, no report or PRF available, may be
1975-36.ASM | 4, pticate of 1995-36.A5M unknown 1975

13b. Previously Recorded Cultural Resources Within Study Area.

Six (6) archaeological sites have been documented within one mile of the project areca. None of
these sites are located within the current project area.

5. Associated
Reference

1. Site Number 2

. 3. Site Type
Affiliation

4. Eligihility
Status

Determined ineligible
individually per SHPO in
2009.

ASM Site Card,
recorded by Haury
in 1937

Sherd and lithic surface
scatter

Prehistoric,

AZ AA:12:8(ASM) Hohokam

Prehistoric,

AZ AA:12:677(ASM) Native One rock pile, lithic scatter | Not formally evaluated. | (Fish and Fish 2008)
American
Prehistoric,

AZ AA:12:676(ASM) Native One rock pile, no artifacts Mot formally evaluated. | (Fish and Fish 2008)
American

Originally recorded
in 1982 (Fish and
Fish 2008).
Subsurface testing
in 2001 {Clsson
2001).

Determined ineligible
individually per SHPO in
2003.

Historic, Euro | Matt Lockas Homestead

AZ AA:12:378(ASM) American

Historic 19505-1960s Not formally evaluated.

Historic, Euro house foundation and Recommended (O’'Mack 20133,
AZ AA:12:1135(ASM) American associated features and ineligible per recorder 2013b)
historic artifacts in 2013.
Historic 1940s house Not formally evaluated.
AZ AA:12:1093({ASM) Histmjic, Euro founc!ations and Bec::nrrlmended (Cox et al. 2010)
American associated features and ineligible per recorder
historic artifacts in 2005.
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13c. Historic Buildings/Districts /Neighborhoods.

1. Property Name or Address 2. Year 3. Eligibility Status

None

14. CULTURAL CONTEXTS

14a. Prehistoric Culture: Archaic, Early Agricultural, Hohokam
14b. Protohistoric Culture: Spanish, A.D. 1452 to 1700s

14c¢. Indigenous Historic Culture: O'odham, Apache

14d. Euro-American Culture: A.D. 1700s to 1950s

15. FIELD SURVEY PERSONNEL

15a. Principal Investigator: Michael Cook
15b. Field Supervisor: Michael Cook

15c. Crew: N/A

15d. Fieldwork Date(s}: August 8, 2018

16. SURVEY METHODS

16a. Transect Intervals: 20 m apart

16b. Coverage (%): 100

16c¢. Site Recording Criteria: Arizona State Museum
16d. Ground Surface Visibility: 95 %

16e. Observed Disturbances: Dirt roads, foot paths, small amounts of modern trash.

17.FIELD SURVEY RESULTS

17a. No Cultural Resources Identified: [_]
17b. Isolated Occurrences (10s) Only:
17¢. Number of [0s Recorded: 4

Vista del Oro 51-Acre Class HI Cultural Resources Survey
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17d. Table of 10s:

1.10 2. Description 3. Date 4.UTMs

Number Range
1 hole-in-top tin can . Historic E 498644, N 3582170
2 rock-lined, labyrinth spiral shrine Modern E 498316, N 3582264
3 core fragment, yellow-red chert Prehistoric E 498385, N 3582431
4 sherd, plainware, body sherd Prehistoric - E 498667, N 3582359

18. COMMENTS: No archaeological sites or historic propertieé are located within project area.
Accordingly, MCA recommends a finding of No Historic Properties Affected for the proposed
undertaking within the project area.

SECTION 19. ATTACHMENTS

19a. Project Location Map:

19b. Land Jurisdiction Map:

19c. Background Research Map, Previous Surveys: [
19d. Background Research Map, Previous Sites:
19e. GLO Map: [X]

19f. Isolates:

19g. References: [

SECTION 20. CONSULTANT CERTIFICATION

I certify the information provided herein has been reviewed for content and accuracy and all work
meets applicable agency standards.

P 74

Signature

Owner, Principal investigator
Title

Vista del Oro 51-Acre Class 1 Cultural Resources Survey
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SECTION 21. DISCOVERY CLAUSE

In the event that previously unreported cultural resources are encountered during ground
disturbing activities, all work must immediately cease within 30 meters (100 feet} until a qualified
archaeologist has documented the discovery and evaluated its eligibility for the National Register
of Historic Places in consultation with the lead agency, the SHPQ, and Tribes, as appropriate. Work
must not resume in this area without approval of the lead agency.

If human remains are encountered during ground-disturbing activities, all work must immediately
cease within 30 meters {100 feet) of the discovery and the area must be secured. The Arizona
State Museum, lead agency, SHPO, and appropriate Tribes must be notified of the discovery. All
discoveries will be treated in accordance with NAGPRA (Public Law 101-601; 25 U.S.C. 3001-
3013) or Arizona Revised Statutes (A.R.S. § 41-844 and A.R.S. § 41-865), as appropriate, and
work must not resume in this area without authorization from ASM and the lead agency.

Vista del Oro 51-Acre Class IIf Cultural Resources Survey
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Site Analysis

Appendix D:

Preliminary Regional Distribution of
Flow Via Culverts at La Cholla Wash &
Basin Routing Technical Analysis

Procedures
by
Bogardus Engineering, LLC
February 19, 2020

This Memorandum Addresses the On-Site
Routing of Stormwater Flows Through the
Proposed Residential Development

P19RZ00012 NW Bible Church/Harbour Trust -- La Cholla Blvd Rezoning (SR to CR-5)
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NOTE: R %’%\\z‘%
FINAL CHANNEL/SITE GRADING TO
OCCUR AT THE TIME OF r” -c:—::)"“ N
SUBDIVISION PLATTING & - \
ENGINEERING. ;
FULLY LINED CHANNEL ~_
AT QUTLET OF RCBC

W/ 1:1 SIDE SLOPES
AND 25' BOTTOM WIDTH

1:1 SIDE SLOPES W/ EARTH BOTTOM

1:1 SIDE SLOPES
W/ EARTH BOTTCOM

m—— AND21'BCTTOMWIDTH ————

1:1 SIDE SLOPES

W/ EARTH BOTTOM
AND 21" BOTTOM WIDTH = —>

1.5' HIGH GRADE CONTRCL
STRUCTURES @ 50' SPACING

BOTTOM WIDTH VARIES, 25' - 48
2.0' HIGH GRADE CONTROL STRUCTURES @ 100' BPACING

H\\ 5

: ‘

=

X

1f—w L
— ;\Agl -
|

1y

(

1.5' HIGH GRADE CONTROL
STRUCTURES @ 50' SPACING

-

Y

A

11.70 OUTLET INVERT OF RGBC g
19.70 CHANNEL INVERT

OUTLET V=572 FPS

Q100 =572 CFS

10.50 TOP OF WALL
08.50 TCE/INV
WSEL = 14.07
V=807 FPS

Q100 =572 CFS

07.50 TOP OF WALL
05,50 TOE/INV
WSEL = 10.39
V=6.01 FRS
Q100=572 CFS

05.00 TOP OF WALL
03.50 TOEANV
WSEL =07.15
V=552 FPS

100 =572 CFS

02.50 TOP OF WALL
00,50 TOEANY
WSEL = 04.65
V=552 FPS

Q100 = 572 CFS

GRADE CONTROL STRUCTURE
TO BE CONSTRUCTED AT
GRADE

00.00 TOP OF WALL
98.5 TOE/INV

WSEL = 03.43
V=682 FPS
FREEBOARD = 05.39
Q100 =572 CF3

98,25 TOP OF WALL
96.75 TOE/INY
WSEL = 07.68

V =6.82 FPS
FREEBOARD = 04.64
96.50 TOP OF WALL
95.00 TOE/INY
WSEL = 99.93

W =682 FPS
FREEBOARD = (2.89
94.75 TOP OF WALL
93.25 TOE/NY
WSEL = 98.18
V=682 FPS
FREEBOARD = 01.14
93.00 TOP OF WALL
92.00 TOE/NV
WSEL = 96.43
V=662 FP8

81.75 TOP OF WALL
80.25 TOE/INV
WSEL =95.18
V=682 FPS

90.00 TOP OF WALL
88,50 TGEANY
WSEL = 93.43
V=6.82FP3

86.25 TOP OF WALL
86.75 TOE/INV

WSEL = 91.68
V=682 FPS

86.50 TOP OF WALL
85.00 TOEANV
WSFEL = 88,93
V=6.82FPS

LA CHOLLA BOULEVARD REZONING
PRELIMINARY CHANNEL GRADING
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FINAL CHANNEL/SITE

GRADING TO QCCUR AT THE

TIME OF SUBDIVISION

PLATTING & ENGINEERING.

87.00 TOP OF WALL
85,50 TOE/INV

Q100 = 258 CFS

WSEL = 88.09
V =843 FPS

" 1.5'HIGH GRADE CONTRGL

STRUCTURE

81.50 TOP OF WALL
80,00 TCE/INV
WSEL =83.20
V=12.80 FPS

Q100 = 258 CF3

1.5' HIGH GRADE CONTROL
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FULLY LINED CHANNEL W/
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BOTTOM WIDTH VARIES 6" - 27

LA CHOLLA BOULEVARD REZONING
PRELIMINARY CHANNEL GRADING

WEST CHANNEL
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PRELIMINARY REGIONAL DISTRIBTION OF FLOW VIA CULVERTS AT
LA CHOLLA WASH AND BASIN ROUTING
TECHNICAL ANALYSIS PROCEDURES

Project Name: Vista Del Oro Rezoning
Prepared By: Bogardus Engineering, LLC
BE Job Number: 18-002-A-001D

Presidio Number: 118003-12-0103

Date: February 19, 2020

PURPOSE

The purpose of this statement is to outfine the summary of the technical requirements, precedures
and Conclusion of results in the preparation of the preliminary flow distribution of La Cholla Wash,
conveyance of breakout flow in east channel, and basin routing at Overton Road. This preliminary

study will be used in support of the Vista Del Oro Rezoning.

TECHNICAL REQUIREMENTS

PRELIMINARY LA CHOLLA WASH CULVERT FLOW DISTRIBUTION
Procedures, Methods and Assumptions

= Combined routed breakout flow
o GeoHECRAS 1D, Version 2.7.0.25377
» HEC-RAS 5.0.7
* A detailed survey will be prepared with the Final Drainage Report

supporting the Plat for existing culverts and downstream channel

o Ratios of lesser magnitude floods based on Table D-8 from PC-Hydro User
Guide
= Assumed the La Cholla Wash was a Suburban watershed
s Z-year was 15% of 100-year
e 10-year was 40% of 100-year

1



=  Procedures
o The La Cholla Wash HEC-HMS peak discharge
« La Cholla Wash designed Qo0 = 2904 cfs

o Existing and Proposed HEC-RAS 1D Model
= PAG LIDAR used T12SR13ES21
= Terrain Grid 16 feet with medium resolution

»  Generated contour interval = 1’

o Cross Sections
=  The same cross sections for pre and post analyses were used to
compare encroachment
« Cross sections were modified for post-developed conditions at La
Cholla Blvd to collect and convey water to boxes
=  Only one proposed cross section was used downstream of box culveris
»  An existing survey will be incorporated into the model for Final Drainage

Report with Tentative Plat

o Encreoachments
» Placed obstruction of flow at the toe of slope of Lots 125-139 and to
isolate flow at cross sections 117-119 for developed conditions

=  WSELs compared pre and post

e Floodplain Model parameters

o Modeled using DOT design of 6 - 6'’x10’ RCBC per plan
= Existing conditions there are 3 - 6' x 200)ARCH
= |nverts
¢ Upstream= 2418.25
¢ Downstream= 2416.61

o Added 2 cell 5x10° RCBC to convey the breakout flow to the south
= Inverts
s Upstream invert= 2419.25
+ Downstream invert = 2411.70

o Both box systems operate inlet outlet controt so the slope, inverts and shape will
not affect the amount of water conveyed to the south



