APPENDIX A

Backwater Models



Backwater Models

Backwater models were prepared to estimate the channel flow associated with incipient overtopping of
the banks of Los Molinos Creek and Champlin Slough. The US Army Corps of Engineer’s HEC-RAS
backwater program was used for these models.

Geometric data for the Champlin Slough data were from surveyed cross-section and bridge data. For the
purpose of estimating channel capacity the overbank areas some of the cross-section were assumed
ineffective for conveying flow. Manning’s roughness coefficients of ? and ? were used to represent the
channel and overbanks respectively. These roughness coefficients were estimated by observation and
comparison to similar channels identified in “Roughness Characteristics of Natural Channels”. At some
locations the roughness coefficients used in the model may be lower than supported by observed
conditions but the values are generally representative of observed conditions as a whole. Contraction
and expansion coefficients of 0.1 and 0.3 were used to represent the natural channel. In the vicinity of
bridges, these coefficients were raised to 0.3 and 0.5 respectively. All bridges were modeled using
pressure and weir flow methods (reverts to energy method if energy grade is below the bridge soffit).
Interpolated cross-sections were inserted where appropriate to improve the performance of the model.
These cross-sections were checked for interpolation error. The backwater model was run for a range of
flows ranging from flow well contained in the channel to flow well above incipient overtopping for most
of the channel reach. Water surface elevation data above the overtopping flow are not accurate and were
not relied upon because the model does not fully represent the conveyance of overbank areas. Plotted
flood profiles and selected cross-sections are included on the following pages along with a summary
output table.

Geometric data for the Los Molinos Creek channel were estimated from surveyed bridge deck
elevations, bridge opening dimensions estimated in the field, and assumed deck thicknesses. Channels
were assumed to be near prismatic between bridges. Manning’s roughness coefficients of ? and ? were
used to represent the channel and overbanks respectively. These roughness coefficients were estimated
by observation and comparison to similar channels identified in “Roughness Characteristics of Natural
Channels”. At some locations the roughness coefficients used in the model may be lower than
supported by observed conditions but the values are generally representative of observed conditions as a
whole. Contraction and expansion coefficients of 0.1 and 0.3 were used to represent the natural channel.
In the vicinity of bridges, these coefficients were raised to 0.5 and 0.7 respectively. All bridges were
modeled using culvert routines. Interpolated cross-sections were inserted where appropriate to improve
the performance of the model. The backwater model was run for a range of flows ranging from flow
well contained in the channel to flow above incipient overtopping for most of the channel reach. Water
surface elevation data above the overtopping flow are not accurate and were not relied upon because the
model does not fully represent the conveyance of overbank areas. Plotted flood profiles and selected
cross-sections are included on the following pages along with a summary output table.
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HEC-RAS Plan: Plan01 River: Champlin Slough Reach 1
-

Reach | RiverSwa QToll | MinChE | WS Eev | CitWS | EGFev | EG Spe | VelChnl | FlowArea | TopWidth | Froude#Ch
: T T (m ) e | ] s | (sqm o -
1 10820 200-cfs. 200.00 218.22 219.96 219.37 22004] 0002981 244 94,02 22441 037
1 10820 300.cfs 300,00 21822 22020 21958 220.40]  0.003007 284 124,35 24092 030
1 10820 400-cfs 400,00 218.22 22059 219.76 22072] 0002912 313 154,20] 253,14 039
1 10820 500-cts £00.00 218.22 22089 219.92 22078 0.001855 265 30224 256.31 033
1 10820 750.cts 750,00 218.22 22121 22028 22128] 0001536 273 43637 263,35 0.30
1 10370 |200.cfs: 200.00 216.02 218.41 217.52 21854  0.003704 2.89 7231 63.46] 042
7 103700 |a00-cis 300.00 216.02 218.93 217.93 21907]  0.002889 305 10064, 107.52 039
1 10370." 400-cls 400.00 216.02 219.29 218.28 219.45| 0002757 334 139,69 13537 039
1 10370." 500-cls 500 00 216.02 21982 21852 22002|  0.001412 281 26341 19327 029
1 10370 |750-cfs 750.00 21602 22055 218.99 22065 0001256 3.02 40022 23961 028
1 go20.* 200-¢fs 200.00 21383 217.29 21550 21735] 0001839 249 80,90 5102 031
1 |9920.' 300-cTs 300.00 213.83 21812 215.94 218.21 0.001319) 2.54 132.69 113.43 0.27
1 looo0+  400-cfs 400.00 21383 21854 21635 21864 0001210 268 197,74, 130.50 027
1 l9920.* 500-cfs 500.00 213.83 219,58 216.78 219.64 0.000528) 2.14 35110 175,87 0.18
pbs o iesm 750-cts 750.00 21383 22018 217.59 22025  0.000636 257 47091 229.99 021
1 isd:‘?h 200-cfs 200.00 211,83 216 87 213,54 216.92 0.000836 1.86 108.31 77.94 0.19
1 19‘?0 | 300-cfs 300.00 211.83 21773 214.04 217.81 10.000638 216 139.88 119.95| 0.19
1 loa70 400-cfs 400 00 21163 218.08 214.48 218.19]  0.000856 265 152 50 123,86 0.23
i 9470 500-cls 500.00 211.69 219.44 21491 219.47| 0000242 1.70 479,83 219.48 0.13
1 9470 750-cfs 750.00 21163 22000| 21606 220.04 0000331 21 604.14 23037 0.15
1 9446 Bridge
1 0390 200-cfs 200,00 21289 216.50 214,96 21661| 0001630 264 7570 9090 030
1 8390 300-c1s 300.00 21289 217 21537 21735 0.001618 3.05 98.32 9954 0N
1 |o3s0 400-cfs 400.00 21289 21768 21573 21788]  0.001820 351 11396 102,68 033
1 |9@Bﬂ 500-cfs 500.00 21289 27801 216.05 21826 0.002130 4.01 12473 11464 0.37
T 9390 750-cfs 750.00 212.89 21867 21671 21908) 0002778 511 146.97 159.71 043
1 |8940.* 200.00 21163 21677 214.03 21588 0001610 260 76.92 54,49 030
1 |8g40.* 3oo0c] 21163 216561 21453 21670] 0001197 259 146.76 11552 026
1 [Bg40* 400.00 21163 217.09 21493]  217.19]  0.001150] 276 182.77 165.88 026
1 18940~ 500.00 211,63 217.42 21525, 217.52| 0001082 285 275.29 18267 026
i 18ga0.* 750.00 21163 218.14 21596 21824 0000952 300 407.58 182,67 025
i
1 éa.qso 7 200.00 210.37 21507 21289 21517] 0001527 254 7882 5466 0.28
1 18490 300.00 21037 216.02 213.44. 21613] 0001339 269 111.57 146,56 027
1 184090 400.00 21037 21674 213.86. 21679 0.000650 212, 270.78 177 18| 020
1 [B4B0 500.00 21037 217.11 21425 217.16 0.000572 212 371.01 177.35) 0.19
1 18490 750.00 210.37 217.85 21519 217.90]  0.000561 235, 502.25 177.38 019
i |
1 |B0B6.56 200.00 21007 21452 212.46 214.61 0.001233 245 B1.75 29.48 0.26
1 |Bog6 66 300.00 21007 21551 21295 21561] 0001238 259 116.00 107.81 0.26
1 [8086.66* 400.00 21007 216.35 213.32 21646) 0001060 264 161.63 184,53 0.25
1 |8086.66" 500.00 210.07 216.86 21365 21692 0.000610 219 348.25 199.06 0.19
1 8086.66" 750 00 21007 21762 214 40 21768|  0.000564 236 498.74 199.06 0.19
i
1 768333°  |200-cfs 200,00 209.76 214.10 21206 214.18] 0000929 219| 91.19 3144 023
1 768333°  |300-cfs 300.00 209.76 215.07 21249 21516) 0000996 242 12385  asss 024
1 768333°  |400-cfs 400.00 208.76 21585 21283 21605) 0000870 247 162.20 152.24 024
1 768333-  [500-cls 500,00 20876 21656 21312 21666  0.000678 229 26912 22077 0.20
1 7683.33* 750-cfs 750.00 209.78 217.37 213.79 217.44 0.000601 243 47207 22077 0.20
i 7280 200-c1s 200.00 209.46 21379 21165 21385  0.000708 193] 10381 3545 0.20
1 7280 300-cls 300.00 200.46 214,76 21205 21483] 0000664 216 13877 37.10 0.20
1 7280 ~[ac0-crs 400.00 209.46 21561 21237 21569  0.000781 228| 17577 4963 021
1 7780 |s00-cts 500.00 209.46 216.28 21264 216.37|  0.000749 236 21164 16722 0.21
1 7280 750-cfs 750.00 209.46 217.10 21324 217.19 0.D00EE3 262 419584 24248 021
1 7260 Bricge|
1 7210 200-cls 200.00 20908 21369 21163 21376)  0.000941 215 9323 3408 0.23
1 7210 300-cfs 300.00 209 08 214 68 21206 21473| 0000861 235) 12757 3764 023
1 7210 400-cfs 400.00 209.08 215.40 21241 21550  0.000826 256 156,17 38.37 0.22
1 7210 500-cls 500.00 209.08 215,91 21272 216.04]  0.000896 284 178.64 6069 0.23
1 7210 750-cts 750.00 200.08 216.47 21339 21666) 0001262 362 27093 21875 028
1 6770 200-cfs 200.00 208.54 21323 211.12 21331 0001085 235 85.10 3021 0.25
1 6770°  |300-cls 300.00 208.54 21422 211.59 21432 0000998 257 116.86 3386 0.24
1 6770 hm—crs 400.00 208.54 214,98 211.97 215.10 0.00099C 279 14357 186.23 0.25
1 6770 }@m 50000 208.54 21551 212.32 21563)  0.000946 292 20652 219.14 0.24
1 [6770.2 [zao-crs 750.00 208.54 216.04 213.07 216.15]  0.000894 304 41239 22251 0.24
i




HEC-RAS Pian Plan 01 River: Champiin Slough Reach: 1(Continued

Reach | RiverSta | Profiie QTotal | MinChEl | WS Blev | CitWS | EGElev | EG Sope | WetChrl | FlowArea | TopWidh | Frouce#Chi
g (cfs) () () i () () (f's) (sq M) (n

1 6330 200-cfs 20000 208.00 21276 21047 21284]  0.001047 237 B4.24 28.18 0.24
1 €330 300-cls 300.00 208.00 213.77 21006 21388 0.000997 261 114 83 163 25 0.24
1 |6330 400-cts 400.00 206,00 214,54 211.37 21466  0.000975 286 140,81 187.63 0.25
1 |e230 500-cts 500.00 208.00 21503 21174 215.18 0.001084 319 158.20 195.08 0.26
1 6330 750-cts. 750.00 208.00 21557 21254 21572| 0001081 338 306 44 19970 027
1 6030.% 200-cfs 200 00 20774 21239 210.08 21250  0.001256 261 76.51 2491 0.26
1 |8030"  |30C-cls 300.00 207.74 213.42 210,63 21355 0.001242 2.89 103.75 162.53 027
1 l6030 400-cts 400.00 207.74 214.17 211.08 21433]  0.001282 314 127.72 180.96 028
1 leozox  |s00cts. 500.00 207.74 21461 21150 21481 0.001452 353 142.67 186.27 0.30
1 160301 750-cfs 750.00 207.74 215.40 212.36 21546|  0.000578 249 514,35 196.07 0.19|
1 lim T |2o0kts 200.00 207.49 21192 200.72 21206] 0001713 301 66.52 21.25 030
il |s730 300-cls 300.00 207 .49 21293 210,30 213.11 0.001715 335 89.57 158.24 031
1 15730 400-cfs 400.00 207 .49 21363 21081 213.84|  0.002045 367 109.13 173.54 034
1 {s730 |soeets 500.00 207.48 213.08 211.26 21425|  0.002362 419 12025 178.34 037
1 {6730 750-cls 750.00 207.49 21517 212.21 21526  0.000801 2.90 407.41 189,94 0.22
1 536333 200-cfs 200,00 207.02 211.63 209.01 211,60 0.000857 215 9317 3145 022
1 5363.33"  |300-cls 300.00 20702 21258 209.50 21266  0.000807 233 128.69 167,34 0.22|
1 526333 |400-cfs 400.00 207 02 21325 20992 21336  0.000828 259 154.74 245.18 023
1 536333 500-cls 500.00 207.02 21379 21030 21385 0.000483 215 363.54 273,80 018
1 536333°  |750cls 750.00 207.02 21507 211.08 21510  0.000217 170 793 47 276.02 012
1 499666°  |200-Cls 200,00 206.55 211.37 208.39 21140)  0.000343 1.46 137.22 4256 014
1 " {499666°  |300-cfs 300.00 206.55 21243 208.82 21247]  0.000324 1.63 184.55 215.04 014
1 499666  |400-cfs 400.00 206.55 213.17 209.18 21320 0000210 1.47 447.25 305.13 0.12
1 499666"  |500-cts 500.00 206.55 21372 208.48 213.74| 0000171 142 620.73 33061 0.11
1 499666"  |750-cls 750.00 206 55 215.03 210.12 21504]  0.000102 1.27 1086.77 361.54 0.09
1 4630 200-cfs 200.00 206.08 211.31 207 87 211.32 0.000137 1.02 197,03 52.97 0.09
1 4630 300-cfs 300,00 206.08 21237 208.17 21239 0000136 1.18 256.71 27319 0.10
1 4630 400-cfs 400.00 206.08 21311 208 42 21313  0.000147 1.35 302 29 360 66 010
1 4630 E00-cls 500.00 206.08 21369 208 65 21370  0.000078 1.05 84195 383.93 008
1 4630 750-cfs 750 00 205,08 215.01 20917 215,02 0.000055 1.00 1391 65 447 06 007
1 4586 Bridge

1 4530 200-cfs 200.00 208.08 21127 208.15 211.29] 0000163 0.98 20349 66.75 010
1 4530 300-cfs 200.00 206.08 21233 208.45 21235  0.000143 1.08 277 80 199.06 0.10
1 4530 400-cfs 400.00 206.08 21302 208.72 21305 0000148 122 32871 28306 0.10
1 4530 500-cls 500.00 206.08 213.65 208.96 21366 0000097 1.08 68120 28306 0.08
1 4530 750-cfs 750.00 206.08 21497 209.46 21498 0000073 109 1054.37 283.06 008
1 4103337 |200-cts 200.00 0573 211.20] 207.93 211.22 0.000176| 1.03 194.14 62.97 010
1 410333° _ |300:cls 300 00 205.73 21227 208.32 21228] 0000142 1.09 337.86 246.63 0.10
1 4103.33°  [d00:crs 400.00 205.73 212.97 208.60 21299]  0.000116 1.10 51132 246 63 008
1 410333" . |500-cfs - 500.00 20573 21361 208.85 213.62 0.000098 1.10 667.83 246.63 008|
1 1103.33° . |750.cls 750.00 205.73 214.93 208.40 21485  0.000077 113 995.09 246,63 008
1 367666'  |200-cfs 200.00! 205.37 211.12 207.81 21114] 0000205 1.10 182.26 59.83 0.11
1 3676.66"  |300-cls 300.00 205,37 21221 208 27 21222  DO000146 111 348,52 210.20 0.10
1 367666°  |400-cls 400.00 205.37 21292 208.59 212.94 0.000121 1.13 498.49 210.20 009
1 367666°  |500-cls 500.00 20537 21356 208.85 213568]  0.000104 1.14 63335 210.20 009
1 367666°  |750-cfs 750.00 205.37 214.90 209.42 214.91 0.000086 120 913 80 21020 008
1 3250 200-cls 200.00 205.02 211.01 207.73 211.04|  0.000261 1.19 168.30 57.81 012
1 3250 300-cls 300.00 205.02 212.14 208.29 212.16 0.000160 1.15 338,63 17377 010
1 3280 Al0:cfs 400.00 205.02 212.86 20869 212.88 0.000135 1.18 464 36 173,77 010
1 3250 500-cts 500 00 20502 21351 209.00 21353] 0000119 121 57693 173.77 009
1 3250 750-cfs 750,00 20502 21485 200.65 21487| 0000103 1.30 80981 173.77 009
1 2850 200-cfs 200.00 204 96 21089 207,09 21084  0.000419 173 119.87 5059 016
1 |2s50 300-cls 300.00 204 96 212,05 207 64 212,09 0.000317 1.80 216.67 04,54 014
1 |2950 400-cls 400.00 204.96 21277 208.10 21282] 0000301 182 28579 94.64 014
1 2650 500-cfs 500.00 20496 21342 208 52 21347 0.000288 202 34732 9464 014
1 2950 750-cis 750.00 204 36 21476 209.47 214 82 0.000279 226 473901 94 64 014
1) 2450.° 200-¢fs 200.00 204.98 21081 206.49 210 82 0000121 1.00 199.57 59,01 oos
1 |2250 300-cfs 300.00 204.98 21198 206.85 21200] 0000108 113 300.83 93,60 009
1 Das0 * |400-cts 400.00 204.98 212.70 20717 21273 0.000116] 127 36857 9360 0.09
1 2450.* 500-cts 500.00 204.98 21335 207.46 21338]  o.000122 1.40 42924 9360 010
1 2450 TS0-cls 75000 204.98 214.68 208.09 21472] 0000135 166 55391 93,60 0.10
1 1950 200-¢fs 200.00 205.00 210.78 206.22 210.79]  0.000048 0.76 26253 7462 0.06
1 1950 300-cfs 300.00 205.00 21194 206.50 21196 0.000055 0.93 321.29 9256 0.07]
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g R et B Tt R .

1 1950 400-cfs 40000 20500 0.07
1 1950 500-cfs 500 00 205 00 0.07
1 1950 780-cfs 750 00 20500 0.08
1 1696 Bridge

1 1800 200-cfs 200 00 204 61 21074 2%951 210.76 0.000141 1.05. 190.69 5329 0.09
1 1800 300-cfs 300 00 204,61 211.90 207,33 211.02] 0000131 121 24836 106 96 010
1 1800 400-cTs 400 00 20461 21260 20763 21263| 0000150 141 28326 12113 010
1 1800 |500-cfs 500 00 20461 21322 207.91 21325 0000140] 136 45156 158 06 010
1 1800 7E0-cfs 750 00 204,61 21454 20850 214567| 0000130 161 659,46 158 06 010
1 11340°  |200.cts 20000 20396 21066 206 40 21068) 0000186 115 17411 4839 011
1 13407 300-cfs 300 00 20395' 211.83 20692 211.85 0.000173 1.28 24056 8291 o1
1 13407 400-cfs 400 00 20396 21252 207.37 21255 0000182 145 299,39 10392 011
1 1340~ 500-cts 500 00 203.96) 213 14 207 84 21317] 0000183 157 37783 120 40 011
1 1340, 750-cls 75000 203.96| 214.45 208.56 21450] 0000178 177 536.07 120 40 012

|

1 880 200-cfs 20000 20332 21056 205.92| 21058] 0000247 130 15377 4250 0.12
1 880 |300-cts 300 00 203.32 21173 206.48] 211.76 0.000227 1.46 206.99 5551 0.12
1 |880° |400-cts 400 00 203.32 212.41 206.98 21245 0000250 168 24732 79,64 0.13
1 ) 500-cle 500 00 203.32 21302 207.41 21307| 0000258 1,84 30367 8273 0.13
1 880 750-cfs 75000 203.32 214.33 208.32 214.39| 0000271 2.15 41156 8273 014
1 440 200-cfs. 200.00 203.14 210.46 205.84 210.49]  0.000200 1.24 161.03 4087 011
1 440° 300-c1s 30000 20314 21163 206.52 21167| 0000198 142 21713 7937 AR
1 440 dtocts 400 00 20314 21231 20696  21235] 0000215 161 28002 8917 012
1 440" 500-cfs 50000 203 14 21292 207.37| 21297 0000223 175 334.32 8917 013
1 440" 7E0-cls 750,00 203 14 21422 20819 21428] 0000234 2.04 45032 8917 013
1 0 200-cfs. 200 00 202.95 21036 205.39 21039] 0000250 1,34 149,61 3985 0.12
it o 300-cfs 300.00 20295 21153 205.91 211567| 0000250 1.49 213.79 9249 0.12
1 {+] 400-cle 400 00 202 95 21221 206,38 21225 0.000250 1.64 291.28 9561 0.13
1 0 500-cfs 50000 20295 21282 206.80 212.86] 0000250 176 349.44 9561 0.13
1 o 760-cfs 75000 20295 21412 207.78 214.17] 0000250 201 47375 9561 0.13)
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HEC-RAS Plan: Plan 01

River: Los Molinos Cree  Reach: 1

Reach River Sta Frofile Q Tolal Min Ch W.S.Elev | CitW.S. | EG. Elev | EG.Sops | VeiChnl | FlowArea | TopWidih | Froude # Chl
{cts) [ () () (f) () (Ws) (saf) L)}

1 2100 200-cfs 200.00 242.95 246.06 244,52 246.22 0.003847 3.25 6160 24.42 0.36
1 2100 300-cfs 300.00| 242 95 247.27 245.09) 247.43 0.002653 322 93.13 27.80 0.31
1 2100 400-cfs 40000 242 95 247 85 245 50 248.05 0.002069 364 109.75 20.43 033
1 2100 500-cfs 500.00 242 95 248.22 24587 24848 0.003376 4.09 133.07 200.00 0.36
1 2000 200-cfs 200.00 24235 245,76 244 03 245 89 0.002770 280 £9.03 2526 031
1 2000 300-cfs 300.00 242.35 247.06 244.49 247.19 0.001920 287 104.44 28.92 0.27
1 2000 400-cfs 400.00 242,35 247.62 24490 247.79 0.002157 327 13322 20000 029
1 2000 500-cfs 500.00 242,35 248.00 24527 248,18 0.002259 355 170.71 200 00 0.30
1 1885 Culvert =
1 1800 |200cfs 200.00 24175 244.34 243.42 244,50 0.007314 4.05 4941 22.98 0.43
1 1900 300-cfs 300.00 24175 244.97 243,89 24531 0.007642 466 §4.32 2473 0.51
7 1900 400-cls 400,00 24175 245 49 244,30 245.91 0.007894 5.15| 77.70 26.20 0.53
1 1900 500-cfs 500.00 241.75 245,95 244,66 246 43 0.008128 5.56 89.96 27.48 0.54
1 1712.5° 200-cfs 200.00 240,62 24300 24220 243.25 0.007043 403 4969 25.37 0.51
1 1742.5¢ 300-cfs 300.00 240,62 24357 24264 243.91 0.007323 483 84.74 2735 0.53]
1 1712.5° 400-cfs 400.00 24062 244,05 243.02 244.46 0.007553 512 78.20 29.01 0.55
1 1712.5 500-cfs 500.00 24062 244 47 243.38 244,84 0.007745 552 9063 30,45 0.56
1 1525, 200-cfs 200.00 239.50 24168 240,98 24193 0.007187 402 4978 2805 053
1 15251 300-cfs 300.00 239 50 242.21 241.40 24254 0.007263 4.58 6549 3039 0.55
1 1525 400-cfs 400.00 239,50 242 64 24176 243.04 0.007535 507 78195 3227 057
1 1525." 500-cfs 50000 239,50 242 97 242.08 243,45 0.008130 556 89 87 3371 060
1 1337 5 200-cfs 200 00 238 38 240.59 23978 240.78 0.005078 353 56 73 32.40 0.47
1 1337.5° 300-cfs 300.00 23838 241.28 24017 241.50 0.004136 372 80 70 36.33 0.44
1 1337.5¢ 400-cfs 400.00 238.38 24171 240 51 24197 0.004186 412 101 10 84,56 045
1 1337.5° 500-cfs £00.00 238 38 24191 240 80 242.25 0.004909 470 11533 128.87 0.50
1 1150 200-cfs 200.00 23725 240.38 238 58 240.44 0.000775 190 11350 149.24 0.21
1 1150 300-cfs 300.00 237.25 241.27 23893 24129 0 000323 150 307.54 200.00 0.14
1 1150 400-cfs 400.00 237.25 241,74 239.25 24177 0.000281 153 40216 200.00 0.14
1 1150 500-cfs 500.00 237.25 241.97 23952 242.00 0.000324 1.70 448.28 200.00 015
1 1115 Culvert

1 1050 200-cls 200.00 236.55 238.23 237 88 238,53 0.000705 441 4533 34.08 087
1 1050 300-cfs 300.00 236.55 238.64 238 24 239.03 0.009748 500 60.04 37.24 0.89
1 1050 400-cfs 400 00 236 55 23899 238 55 239.45) 0.009562 543 73.60 39.93 0.71
1 1050 500-cfs 500.00 236.55 239.24 238 83 239.79) 0,009747 504 87.26 78.77 0.72
1 860.* 200-cfs 200.00 234 00 236 54 236 13 23879 0,008275 404 49,54 37.55 0.62
1 [ 300-cfs 300.00 234.90 236.92 236 47 23725 0.008700 467 54.19 40.51 0.65
1 860.* 4D0-cfs 400.00 234.90 237.23 236.76 23765 0.009034 518 77.27 4297 0.68|
1 860.* 500-cfs 500.00 234.90 237,51 237.02 237.99 0.008864 557 171 7323 069
1 670°  |200cfs 200.00 23325 234 67 234 41 224.96 0.011388 436 45.80 39.50 0.71
1 670." 300-cfs 300.00 233.25 235.04 234.72 235.41 0.010792 4.89 81.31 42.53 072
1 870.* 400-cfs 400.00 233.25 235.36 235.00 23580 0.010425 530 75.42 45.13 0.72
1 670 500-cfs 500.00 23325 23561 235.24 236.12 0.010895 578 86.57 47.08 0.75
1 480.° 200-cfs 200.00 23160 23319 232.70 23337 0.006191 3.46 57.84 44 61 054
1 480.° 300-cfs 300 00 231 80 233.54 232.99 23378 0.006539 4.05 7414 47.53 057
1 480.° 400-cls 400.00 231.60 233.83 23325 23415 0.007007 454 88.00 49.00 0.60
1 480," 500-cfs 500,00 23160 23417 233 49 234 52 0.006389 473 107.11 85.03 0.58
1 290." 200-cfs 200.00 22095 23106 23099 23143 0.018515 4.90 40.83 44.30 0.90
1 280.* 300-cts 300.00 229.95 23137 23121 23183 0.017500 544 5510) 4695 0.89
1 {200+ 400-cls 400.00 220 95 231,85 23152 23218 0.016039 5B3 68 58 4933 087
1 290" 500-cts 500,00 229.95 231.74 23174 23247 0.020879 6.86 72.88 50.06 1.00
1 100 200-cls 200.00 228.30 230,06 220,30 23017 0.003018 250 77.18 53 60 038
1 100 300-cls 300.00 228.30 230,61 229.57 23073 0.002512 2798 107.68 58.34 0.36
1 100 400-cts 400.00 228.30 231.07 229.80 23120 0002106 201 145.98 200.00 0.34
1 100 500-cfs 500.00 228.30 231.54 230.01 23183 0.001222 2.52 267 53 200.00 0.27
1 75 Culvert

1 0 200-cfs 200.00 22750 230.02 22851 23006 0000801 1,66 121.20 200.00 0.21
1 0 300-cfs 300.00 22750 230.52 22876 230 57 0.000800 1.93 170.66 200.00 0.21
1 0 400-cls 400.00 227.50 230.82 229,00 23099 0.000801 213 210.94 200.00 0.22
1 0 500-cls 500,00 227,50 231.28 229.21 23135 0.000801 230 246.55 200.00 0.22




