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STORM SEWER HYDRAULICS - 15 YEAR 20 MINUTE Rim-Hw = Freebaord to Top of Structure STORM SEWER HYDRAULICS - 15 YEAR 20 MINUTE Rim-Hw = Freebaord to Top of Structure ISSUE REMARKS/DATE
LineNo. LinelD LineSize | FlowRate | InvertDn | InvertUp | LineLength | LineSlope | VelAve |Grnd/Rim Elev Dn|Grnd/Rim Elev Up| HGLDn | HGLUp | Rim-Hw | CriticalDepth| EGLDn | EGLUp Energyloss | CapacityFull | n-valuePipe | FREEBOARD LineNo. LinelD LineSize |FlowRate | InvertDn |InvertUp | LineLength | LineSlope | Vel Ave [Grnd/Rim Elev Dn|Grnd/Rim Elev Up| HGLDn | HGLUp |Rim-Hw | CriticalDepth | EGLDn | EGLUp | Energyloss | CapacityFull | n-valuePipe | FREEBOARD 1 3-21-17 INITIAL SUBMITTAL
(in) (cfs) (ft) (ft) (ft) (%) | (ft/s) (ft) (ft) (ft) | (f) | (fY) (ft) (ft) | (ft) (ft) (cfs) (in) (cts) (ft) (ft) (ft) (%) | tft/s) (ft) (ft) (ft) | (fy | (ft) (ft) (ft) | (ft) (ft) (cfs) 2 6-6-17 REVISED PER CITY COMMENTS
1 FE5-0S6 36 33.79 | 491.00 | 491.82 | 8150 101 | 544 494.42 505.92 494.00| 494.01| 11.33 1.89 494.36(494.59| 0.238 66.90 0.013 - 121 | FE164- MH 165 12 216 | 491.00 | 491.90 | 90.00 100 | 275 492.25 503.50 497.82] 498.15| 5.25 0.63 497.94] 498.27| 0.331 3.56 0.013 5.25 3 7-20-17 REVISED PER CITY COMMENTS LU
2 FE10- Al 11 15 383 | 50100 | 502.44 | 14353 100 | 390 502.52 507.70 502.25(503.23]| 447 079  |502.40(50357 0.730 6.47 0.013 3.55 122 | MH165-DCI166 | 12 216 | 497.49 | 504.75 | 103.69 700 | 377 503.50 510.33 498.25(505.38| 4.95 0.63 | 498.52|505.65| 0.000 9.42 0.013 403 4 8-7-17 APPROVAL Z
3 Al11- MH12 12 119 | 502.64 | 503.30 | 6591 1.00 2.92 507.70 508.40 503.23|503.76]| 4.64 0.46 503.41(503.94] 0.000 3.56 0.013 4.64 123 | DCI166-DCI167 | 12 1.08 | 504.95 | 50530 | 35.00 .00 | 3.32 510.33 510.33 505.38| 505.74 | 4.59 0.44 505.54 | 505.90|  0.000 3.56 0.013 3.67
4 MH 12 - Al 13 12 1.19 | 50350 | 504.27 | 77.50 0.99 3.72 508.40 510.50 503.90| 504.73 | 5.77 0.46 504.08|504.91| 0.000 3.55 0.013 4.85 124 | FE170-0S171 36 3528 | 499.00 | 499.15 | 30.49 049 | 4.99 502.42 507.42 504.75| 504.84 | 2.20 1.93 505.14|505.22|  0.085 46.78 0.013 - Q QD
5 Al 13- Al14 12 0.98 | 504.47 | 506.70 | 89.06 2.50 4.28 510.50 512.00 504.75| 507.12 | 4.88 0.42 504.91(507.27| 0.000 5.64 0.013 3.96 125 FE 174 - Al 175 15 2.26 | 503.50 | 504.15 | 65.19 1.00 1.84 505.02 518.20 512.17| 512.25 | 5.90 0.60 512.22|512.30|  0.080 6.45 0.013 4.98 Z x
6 Al11- DCI 15 12 2.20 502.64 | 507.91 97.50 5.41 4.38 507.70 512.96 503.23| 50854 | 4.42 0.63 503.50 | 508.82 0.000 8.28 0.013 3.50 126 Al 175 - Al 176 12 1.17 511.86 | 518.00 245.76 2.50 3.46 518.20 523.60 512.30| 51846 | 5.14 0.46 512.47|518.63 0.000 5.63 0.013 4.22 & 8
7 FE18- Al 19 18 12.20 501.00 | 501.31 30.84 1.01 6.90 502.79 508.00 502.50| 502.92 4.68 1.32 503.24 1 503.66 0.416 10.53 0.013 3.76 127 FE178 - DCI 179 18 6.92 503.50 | 504.68 117.70 1.00 3.92 505.29 521.76 513.02} 513.53 8.11 1.02 513.26| 513.77 0.511 10.51 0.013 7.19 CQ N %
3 Al19-Cl 20 18 11.22 50151 | 508.43 150.50 4.60 6.67 508.00 517.64 503.32|509.71j| 7.93 1.28 503.95 | 510.47 1.664 32.52 0.013 7.01 128 DCI 179 - DCI 180 15 4.94 512.20 | 512.55% 35.00 1.00 4.03 521.76 521.76 513.65] 513.86 | 7.78 0.90 513.90| 514.11 0.205 6.46 0.013 6.86 I-LI 03 5
q C120-C 21 18 10.00 508.63 508.99 35.77 1.01 6.64 517.64 517.35 500.80 ! 510.21 7.14 1.22 510.45 | 510.87 0.000 10.53 0.013 6.22 129 DC!I 180 - Al 181 15 2.43 512.75 | 513.85 110.00 1.00 2.98 521.76 519.10 513.98514.47j| 4.63 0.62 514.23| 514.72 0.000 6.46 0.013 3.71 —l m % =z
10 Cl21-Al22 18 7.84 509.19 | 510.19 100.00 1.00 5.94 517.35 516.00 510.21| 511.27 | 4.73 1.08 510.72 | 511.79 0.000 10.50 0.013 3.81 130 Al181- Al 182 12 1.16 514.05 | 515.25 60.20 1.99 3.51 519.10 520.50 514.47| 515.70 | 4.80 0.45 514.65| 515.88{ 0.000 5.03 0.013 3.88 t q _OJ
11 Al22- Al 23 12 3.80 510,39 | 518.22 156.60 5.00 537 516.00 523.80 511.27|519.05j| 4.75 0.83 511.74 | 519.51 0.000 7.96 0.013 3.83 131 FE 185- Cl 186 18 7.75 502.00 | 503.34 134.07 1.00 4.39 503.79 520.94 513.22| 513.95| 6.57 1.08 513.52| 514.25 0.730 10.50 0.013 5.65 F— Q i
- A 23 Al 24 I 177 | 1842 | 52625 | 156.60 =00 363 £73.80 53L.00 519.05|526.82]| 4.18 057 19.981527.05|  0.000 = 96 0.013 395 132 C1 186 - Cl 187 18 6.82 | 51234 | 512.69 | 35.00 1.00 | 3.86 520.94 520.94 514.37| 514.52 | 6.08 1.01 514.60| 514.75| 0.148 10.50 0.013 5.16 — m % Eo'-
13 FEZ7- Al 28 n 1053 | 50200 | 50259 | 59.00 100 c03 03,25 519.30 ©03.75] 503.85 | 15.20 121 S04.05 150435  0.303 1581 0.013 1238 133 Cl187- Al 188 15 282 | 512.89 | 513.99 | 110.00 100 | 2.43 520.94 519.00 514.86] 515.04 | 3.81 0.67 514.94| 51515 0.205 6.46 0.013 2.89 m
14 Al 28 - Al 29 21 10.33 513.29 515.50 110.68 2.00 751 519.30 525.58 514.13 | 516.70 8.88 1.20 514.67 | 517.24 0.000 37.38 0.013 7.96 134 Al 188 - Al 189 12 1.42 514.19 517.46 109.00 3.00 2.69 519.00 522.60 515.191517.96]| 4.64 0.50 515.241518.16 0.424 6.17 0.013 3.72 0 U
e 290130 - 579 | 51570 | 51605 | 35.00 100 634 e 07t o8 c16.70| 517.21 | 8.37 116 c1771|510 73| 0.000 15.84 0.013 a5 135 C1 187 - ClI 190 12 3.08 | 512.89 | 517.15 | 118.42 3.60 | 4.39 520.94 522.98 514.86]517.90]| 5.08 0.75 51510 518.27| 0.973 6.75 0.013 4.16 LLI Q
16 C130- Al 31 1 260 | 516.25 | 517.33 | 108.00 100 | 590 ©o6 c8 523.70 517,71 51842 | 5.28 1.09 c1763]518.83|  0.000 1584 0.013 136 136 1190 - Cl 191 12 171 | 517.35 | 517.70 | 35.00 1.00 | 3.83 522.98 522.98 517.90] 518.26 | 4.72 0.56 518.13|518.48| 0.000 3.56 0.013 3.80 p )
17 Al31-Al32 1 ~77 | o1753 | 52578 | 103.10 300 | 751 £23.70 532.00 c18.42 | 526.88 | 512 110 ©19131527.59|  0.000 1327 0.013 250 137 | FE194-DCI 195 24 13.56 | 502.50 | 503.37 | 86.72 100 | 432 504.83 521.14 512.36| 512.67 | 8.15 1.32 512.651512.96| 0.312 22.65 0.013 7.23 O U
18 A 32- D01 33 15 cer | =598 | 527.60 | 8L08 >0 | 672 232.00 536,70 526.88| 528.65| 8.05 105 ©37 48152975 0.000 o.13 0.013 o1 138 | DCI195-DCI196 | 21 10.33 | 511.33 | 511.68 | 35.00 1.00 | 5.14 521.14 521.14 512.99| 512.88 | 8.26 1.20 513.53[513.42| 0.000 15.84 0.013 7.34 o
19 50133 DOl 34 1 c31 | =27.80 | 52850 | 35.00 o0 | 654 536,70 536.70 5865 529511 7.19 101 29,201 530.06]  0.000 9.13 0.013 627 139 | DCI196- Al 197 21 854 | 511.88 | 513.12 | 124.00 .00 | 575 521.14 519.30 512.88| 514.20 | 5.10 1.08 513.34|514.67| 0.000 15.84 0.013 4.18 0.
% 50134 Al 35 1 So5 | 52870 | 530.80 | 10500 200 | 565 36.70 £35.80 =2951] 53171 4.09 001 3995|532 15| 0.000 513 0.013 317 140 Al 197 - Al 198 15 753 | 513.32 | 515.67 | 71.26 330 | 7.37 519.30 522.50 514.20| 516.76 | 5.74 1.09 514.89 | 517.44|  0.000 11.73 0.013 4.82
1 FE 38 VI 39 = 373 | o100 | 50144 | 43.50 o1 i3 502 3% 21290 50225 502,29 | 10.18 092 T3 50| 0.138 6.9 0.013 1018 141 | AI198- DCI 199 15 504 | 51587 | 521.36 | 166.50 330 | 5.33 522.50 529.90 516.76) 522.27 | 7.63 0.91 517.19(522.70|  0.000 11.73 0.013 6.71
- TR = 323 o780 | s05.43 | 10868 150 T 5as 1250 =19 00 0336 cio15 | 885 07 o8 e [510.45 | 0,000 o1 0,013 o3 142 | DCI199-MH199A | 15 312 | 52156 | 521.78 | 22.20 099 | 4.34 529.90 530.80 522.271 522.49 | 831 0.71 522.56|522.78|  0.000 6.43 0.013 8.31
= 2001 5 T T omes | 050 | 3500 To0 a4z 19,00 51900 so19] coel| 8 0e3 1026 t08 ] 0.000 " 0,013 e 143 | MH199A-DCI 200 | 15 312 | 52198 | 522.33 | 35.00 1.00 | 477 530.80 530.68 522.59| 523.04 | 7.64 0.71 522.88|523.33|  0.000 6.46 0.013 6.72
24 Cl41-Al42 2 107 | 51018 | 51130 | 11250 | 100 | 331 519.00 516.30 510.61] 511.73| 457 043 |51077|511.90| 0.000 3.55 0.013 3.65 i:‘; i?;(‘;o _2'22551 E ;ég zz: iéi'zz 14%5'50; 1‘82 iﬁ izi'gi Siijg SEZ'O‘; 524.05] 4'22 Q.47  |523.22)52423] 0.000 3.56 0.013 3.73
- . ) . . . . . 5135 508.49| 508.57 | 4. 0.64 508.56 | 508.64| 0.078 6.49 0.013 3.98
25 FEA43- MH 44 30 2031 | 48500 | 48578 | 7804 100 | 414 48788 504.50 490.60) 490.75 | 13.67 1.53 49087149106} 0.191 41.00 0.013 1367 146 | AI205- MH 206 12 206 | 508.07 | 510.28 | 88.24 250 | 4.46 513.50 516.20 508.60| 510.89 | 5.31 0.61 508.86|511.15| 0.000 5.64 0.013 531 ©
26 | MH44-MH45 | S0 | 2031 49709 | 49841 | 22000 | 060 | 65 20450 51430  |49854 499.94) 1436 | 153 | A%919150039] 000 | L7 0.013 14.30 147 | MH206-AI207 | 12 | 206 | 51048 | 512.48 | 8020 | 249 | 534 516.20 51850  |510.90[513.09| 541 | 06l | 511.16|51335] 0.000 5.62 0013 4.49 T @
27| MH45-MH46 | 30 | 2031 @ 49861 49975 | 19000 | 060 666 514.30 51350  |500.06 50128 | 12.22 | 153 |S00711500L95) 0% 3177 0.013 1222 148 | AI207-MH208 | 12 | 141 | 51268 | 51698 | 171.83 | 250 | 4.09 518.50 52420  |513.09| 51748 | 6.72 050 |513.29|517.68| 0.000 5.63 0.013 6.72 S 3
28 VH 46 - Al 47 24 17.20 | 499.95 | 500.28 | 55.00 0.60 6.36 513.50 506.50 501.56| 501.89 | 3.98 1.49 502.19|502.52| 0.330 17.52 0.013 3.06 25 | 1208 - Al 209 5 a1 or1s [siso0 | 821 o T30 2490 T 00 ool ascol 2 oot IR o cons s o . 0£ . e
29 | MH46-Al48 15 | 311 | 49995 ) 507.81 | 7861 | 1000 | 343 513.50 51250  |501.28 508.52]] 4.38 071 1501381508811 0.337 2042 9.013 3.4 150 | FE212 05213 | 24 | 1905 | 52500 | 52550 | 50.00 | 100 | 6.06 527.33 533.42  |530.93| 531.29| 1.56 15/ |531.50|531.86] 0355 22.62 0.083 B g2z
30 FES50- MH 51 18 5.69 | 479.50 | 47990 | 4000 100 | 3.57 480.75 490.00 48100 481.05| 8.84 092 1481161481291 0.126 10.50 0.013 884 151 | FE215-Al216 18 5.80 | 52800 | 52832 | 32.00 100 | 328 529.79 535.10 531.11] 531.21| 3.81 093 |s3128|s3138] 0.098 10.50 0.013 2.89 53358
3 MH51- 95 52 18 269 480.10 | 485.99 53.50 11.01 4.63 490.00 496.92 481,16 486.91]) 1001 0.92 48155|487.30| 0.000 33.84 0.013 - 152 Al 216 - Al 217 18 5.56 52852 | 529.33 80.69 1.00 3.15 535.10 536.80 531.29} 531.52 | 5.05 0.91 531.45(531.67] 0.226 10.52 0.013 4:13 £ g » 25
:g [‘; 355”'5" D[%S:s 1: Z-gj igi-gg 221-32 ;g-gg 8-;‘1’ ;-ii 222-22 222'22 2:2% :2252 g';i 8':(7) :'::'ig igg': 8'353 ;gi 8'81: ?'ig 153 | AI217-AI218 12 147 | 52953 | 531.8L | 22824 | 100 | 2.57 536.80 536.50 531.75] 532.37| 3.97 051 | 531.80|532.53] 0.735 3.56 0.013 3.05 é%é g%
R O A M T T O R B T S EE R Jf 1B S BE S mmme vy h T T e
35 Al57- Al58 12 1.90 | 492.68 | 496.65 | 104.40 3.80 | 3.19 497.80 502.00 494,03(497.24]| 4.76 0.59 494,121 497.48] 0.501 6.94 0.013 3.84 o8 AL273 - Al 294 o 311 | soseo | w300 | 1273 50 | 341 539.50 544.00 531.31]5309.72 i| 426 0.62 531.42| 540.00]  0.648 10.38 0.013 334 =23 g =
36 Al58- Al 59 12 132 | 498 | 50311 | 15660 | 400 | 4.10 502.00 20820 497.24) 50350 4.60 049  |497.43 503./8| 0.000 7.12 0.013 3.68 157 | FE226-DCI227 | 15 | 279 | 52850 | 52909 | 59.12 100 | 227 530.02 543.41  |530.99] 531.10 | 12.23 0.67 _ |531.07]53L18] 0.110 6.45 0.013 11.31 ZJdwz8
37 FE 61- MH61A 36 | 3083 | 48100 | 48158 | 2911 15 | 593 482.25 492.20 483.50/483.38]| 8.82 180  |484.26)484.13] 0.00C 24.14 0.013 8.82 158 | FE230-Al23L 18 6.09 | 52850 | 529.01 | 5050 101 | 345 530.29 535.00 531.25] 531.42 | 3.42 0.95  [531.43[531.60] 0.170 10.55 0.013 2.50 25 § o
38 | MH61A-Cl618 | 36 | 3083 A 48178 | 48304 | 6290 200 | 7.51 457.20 491.61 48338 484.84| 6.77 180 148413148559 0.000 94.40 0.013 5.85 159 | AI231-AI232 15 58 | 52021 | 531.92 | 10258 | 264 | 5.20 535.00 537.50 531.58[532.90]| 4.60 098  |531.93|53339| 0.875 10.50 0.013 3.68 8 5 g
39 C161B - €161C 36 3030 | 483.24 | 48394 | 35.00 200 | 742 491.61 491.61 484.84) 48572 | 583 178  1485.581486.47| 0.000 94.32 0.013 4.97 160 | AI232-A1233 15 560 | 53212 | 533.68 | 62.43 250 | 627 537.50 539.40 532.90| 534.64 | 4.76 096  |533.37|535.12| 0.000 10.21 0.013 3.84 £ 3
40 C161C - FE62 36 29.04 | 484.14 | 48642 | 3348 681 | 7.25 49161 489.83 485.72| 48816 | 167 174 486.441488.89| 0.000 174.04 0.013 - 161 | AI233 Al234 15 511 | 533.88 | 536.57 | 107.70 250 | 593 539.40 543.00 534.64| 537.49 | 5.51 0.92 535.08|537.92|  0.000 10.21 0.013 4.59 8
41 FE65-0S 66 48 99.00 | 486.00 | 486.53 | 52.52 101 8.10 490.50 496.42 450.00| 49012 | 522 3.01 490.971491.20f 0.235 144.30 0.013 - 162 Al 234 - Al 235 12 3.66 | 536.77 | 540.38 | 180.63 200 | 571 543.00 546.40 537.49| 541.20 | 5.21 0.82 537.93|541.64| 0.000 5.03 0.013 4.29
42 FE70-DCI 71 15 329 | 491.00 | 49178 | 7805 1.00 2.68 492.52 498.21 492.82| 493.01 | 5.05 0.73 492.931493.13| 0.194 6.46 0.013 4.13 163 Al1235-Cl 236 12 252 | 540.58 | 542.59 | 100.65 200 | 470 546.40 548.21 541.20| 543.27 | 4.94 0.68 541.50|543.58| 0.000 5.03 0.013 4.02
43 DCI71- DAl 72 15 184 | 49198 | 49289 | 3500 260 | 2.58 498.21 498.21 493.161493.43]| 4.78 O-ig 293-37 493.63 2-000 10.41 0-013 3.86 164 Cl 236 - C1 237 12 126 | 54279 | 543.14 | 35.00 100 | 341 548.21 548.21 543.27|543.61}| 4.60 0.47 543.45| 543.80| 0.000 3.56 0.013 3.68
44 FE75-MH 76 30 18.43 491,00 | 492.20 240.13 0.50 4.44 493.88 498.20 493.50| 493.92 | 4.15 1 93.721484.33 .606 28.99 0.013 4.15 165 Pipe - (159) 36 32.89 | 474.62 | 474.93 45.03 0.69 4.65 478.04 484.35 480.75| 480.86 | 3.35 1.86 481.09| 481.20| 0.110 55.34 0.013 2.43
45 MH 76 - MH 77 30 1843 | 492.40 | 494.07 | 334.69 0.50 5.79 498.20 500.60 494.05|495.52j| 5.08 1.45 494.661496.13| 0.000 23.97 0.013 5.08 166 Pipe - (160) 30 3250 | 475.13 | 475.63 87.44 0.57 6.62 484.35 489.69 481.00| 481.55 | 7.8 1.94 481.69| 482.24| 0.549 31.01 0.013 6.90
46 MH77- Al78 30 16.28 | 494.27 | 495.13 | 172.98 0.50 6.01 500.60 501.60 495.61| 496.49 | 5.11 136 496.161497.04{ 0.000 28.92 0.013 4.19 167 Pipe - (161) 27 32.50 | 475.83 | 476.04 26.30 0.80 8.17 489.69 488.72 481.87| 482.16 | 5.57 1.96 482.91{483.20] 0.290 27.67 0.013 4.65
47 Al 78- Al 79 21 14.47 | 495.33 | 499.98 | 211.35 2.20 7.75 501.60 507.10 496,49{ 501.39 | 5.71 1.41 497.75|502.14|  0.000 23.50 0.013 4.79 168 Pipe - (162) 18 7.06 | 476.24 | 482.66 | 209.90 3.06 | 4.09 488.72 493.24 483.15| 484.02 | 8.95 1.03 483.40|484.29| 0.890 18.37 0.013 8.03
48 Al79-A180 18 11.34 500.18 | 505.06 180.60 2.70 7.23 507.10 511.50 501.39| 506.34 | 5.16 1.28 502.16|507.11 0.000 17.26 0.013 4.24 169 Pipe - (163) 15 6.41 482.86 | 483.30 36.15 1.22 5.2 493.24 493.43 484.29| 484.65 | 8.47 1.02 484.72 | 485.07 0.356 7.12 0.013 7.55
49 Al80- Al 81 12 3.87 505.26 | 52874 | 301.00 7.80 5.23 511.50 534.20 506.34|529.58]| 4.62 0.84 506.72(530.05| 3.499 9.95 0.013 3.70 170 Pipe - (164) 15 5.57 483.50 | 484.03 50.48 1.05 4.54 493.43 491.68 484.96| 485.27 | 6.18 0.96 485.281 485.60] 0.365 6.62 0.013 5.26
50 Al81-Cl 82 12 159 | 52894 | 539.92 | 207.10 530 | 3.37 534.20 545.80 529.58 |540.45)| 5.35 0.53 529.79|540.67| 0.000 8.20 0.013 4.43 171 Pipe - (165) 12 416 | 48423 | 490.15 | 106.03 558 | 554 491.68 496.65 485.50[491.01j| 5.64 0.86 485.94|491.53| 1.393 8.42 0.013 4.72
51 C182-Cl 83 12 1.24 | 540.12 | 540.82 | 35.00 200 | 436 545.80 545,80 540.46| 541.29 | 4.51 0.47 540.64 | 541.47| 0.000 5.04 0.013 3.59 172 EX8-EX9 12 1.81 | 490.35 | 497.68 | 177.81 212 | 3.59 496.65 507.84 491.01[498.25j| 9.59 0.57 491.25| 498.49]  0.000 7.23 0.013 8.67
52 MH 77 - DCI 84 12 2.15 | 49427 | 50535 | 138.52 800 | 3.45 500.60 511.21 495,52 |505.98]| 5.23 0.63 495.64|506.24|  0.745 10.07 0.013 431 173 EX9- EX 10 12 111 | 497.88 | 505.93 | 57.30 1405 | 373 507.84 519.09 498.25| 506.37 | 12.72 0.44 498.42 | 506.54|  0.000 13.35 0.013 11.80
53 DCI 84 - CI 85 12 0.76 | 505.55 | 505.90 | 35.00 1.00 2.66 511.21 511.21 505.98|506.26]| 4.95 0.36 506.11|506.40| 0.000 3.56 0.013 4.03 174 | AIEX10-MH240 | 12 076 | 513.19 | 513.79 | 15.00 400 | 443 519.09 519.40 513.41| 514.15| 5.25 0.36 513.55| 514.29|  0.000 7.12 0.013 5.25
54 Al 79-CI 86 12 1.54 | 50018 | 51031 | 112.50 9,00 2.82 507.10 516.17 501.39{510.84]| 5.33 0.53 501.45|511.05| 0.461 10.69 0.013 4.41 175 | MH240- Al 241 12 076 | 513.99 | 52050 | 162.79 400 | 443 519.40 525.30 514.21| 520.86 | 4.44 0.36 514.35|521.00{ 0.000 7.12 0.013 3.52
55 Cl186-Cl 87 12 0.61 510.50 | 510.85 35.00 1.00 2.70 516.17 516.17 510.84|511.17j| 5.00 0.32 510.85 | 511.29 0.000 3.56 0.013 4.08 176 Pipe - (171} 30 24.30 475.92 -1.25 35.87 -1330.31 | 4.95 488.72 488.68 483.15| 483.28 | 5.02 1.68 483.541 483.66| 0.126 0.00 0.013 4.10
56 Al 80- DCI 88 15 5.86 505.26 | 514.49 112.50 8.20 5.43 511.50 525.74 506.34|515.47 | 10.27 0.98 506.85 | 515.97 0.000 18.50 0.013 9.35 177 FE 245-S-3 246 18 1.69 540.00 | 541.20 120.00 1.00 3.38 541.25 545.90 540.491541.69j 4.21 0.49 540.67|541.87| 0.000 10.50 0.013 4.21
57 DCI 88 - CI 89 15 431 | 514.68 | 515.03 | 3500 1.00 5.10 525.74 525.74 515.47| 515.87 | 9.87 0.84 515.84|516.25| 0.000 6.46 0.013 8.95
58 C189-Cl 90 12 216 | 51523 | 51591 | 6836 0.99 411 525.74 523.12 515.87|516.54]| 6.58 0.63 516.14|516.81| 0.000 3.55 0.013 5.66
59 C190- €191 12 1.03 | 516.11 | 517.86 | 35.00 5,00 3.22 523.12 523.12 516.54518.29]| 4.83 0.43 516.70|518.45|  0.000 7.96 0.013 3.91
60 C189- Al92 12 173 | 51523 | 515.90 | 66.86 1.00 3.54 525.74 521.30 515.87 |516.46]| 4.84 0.56 516.10|516.63| 0.000 3.57 0.013 3.92 Channel Report Culvert Repor‘t
61 Al 81- DCI 93 12 151 | 52894 | 535.69 | 112.50 6.00 3.26 534.20 542.25 529.58|536.21]| 6.04 0.52 529.78(536.42|  0.000 8.72 0.013 5.12 8712017
62 DCIS3-Cl 94 12 0.49 | 535.83 | 536.94 | 3500 3.00 2.42 542.25 542.25 536.21|537.23j] 5.02 0.29 536.32|537.33| 0.000 6.17 0.013 4.10 Hydraflow Express Extension for Autodask® AutoCAD® Civil 3D® by Autodesk, inc. Thursday, Mar 9 2017 Hydrafiow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Mar 9 2017 Eﬁ;ﬁmng
63 FE 96- DCI 97 42 54.94 | 49150 | 491.70 | 40.13 0.50 5.73 495.46 501.63 495.00| 495.11| 6.26 2.32 49551|495.62| 0.113 71.02 0.013 5.34 License No. MO E-28643
64 DCI 97 - DCI 98 42 53.93 | 491.90 | 492.08 | 35.00 0.51 6.84 501.63 501.63 495.37] 49438 | 7.25 2.30 496.38|495.39|  0.000 72.15 0.013 6.33 h A
HIGHWATER CALC FOR AERIAL CROSSING STONECROP DRIVE CULVERT (HW 1/1A - HW 2/2A) Civil Engineer
65 DCI 98 - MH 99 42 52.66 | 492.28 | 492.47 | 37.18 0.51 8.07 501.63 502.20 494.50| 494.74| 7.46 2.27 49550|495.73| 0.000 71.92 0.013 7.46
66 MH 99 - Al 100 42 4863 | 492.67 | 49317 | 99.54 0.50 7.85 502.20 500.00 494.79| 495.35 | 4.65 218 495,72/ 496.28|  0.000 71.31 0.013 3.73
67 Al 100 - Al 101 30 4050 | 493.37 | 49875 | 6261 859 | 9.40 500.00 505.40 495.35| 500.89 | 4.51 2.14 496.62|502.16|  0.000 120.22 0.013 3.59 User-defined Highlighted fnvert Elev Dn (ft) = 484.50 Calculations
68 | AI101-Al102 30 | 3941 | 49895 | 50521 | 15660 | 400 | 9.28 505.40 511.60 500.89] 507.32| 4.28 211 |502.12|50856] 0.000 82.00 0.013 3.36 Invert Elev (ft) = 474.34 Depth (ft) = 4.42 Pipe Length (ft) = 9557 Qmin {(cfs) = 753.00
69 Al 102 - Al 103 30 3833 | 505.41 | 512.04 | 141.00 470 | 912 511.60 518.50 507.32| 514.13 | 4.37 2.09  |50851[515.32| 0.000 88.93 0.013 3.45 Slope (%) = 2.00 Q (cfs) = 1,050 Slope (%) = 1.00 Qmax (cfs) = 753.00
70 Al 103 - CI 104 30 3014 | 512.24 | 513.98 | 145.15 1.20 7.61 518.50 524.62 514.13|515.85]| 8.77 1.87 515.04|516.76| 0.000 44.90 0.013 7.85 N-Value = 0.030 Area (sqft) = 79.40 invert Elev Up (ft) = 485.46 Tailwater Elev (ft) = (dctD)/2
71 Cl 104 - Cl 105 30 2858 | 514.18 | 514.46 | 35.00 0.80 7.83 524.62 524.62 515.85| 516.28 | 8.34 1.82 516.71|517.15| 0.000 36.68 0.013 7.42 Velocity (ft/s) = 13.22 Rise (in) = 84.0
72 1105 - Al 106 30 23.09 | 514.66 | 51491 | 3114 080 | 6.82 524.62 522.70 516.28| 516,54 | 6.16 1.63 517.00|517.26| 0.000 36.74 0.013 5.24 Calculations Wetted Perim (ft) = 30.80 Shape = Circular Highlighted
73 Al 106 - Al 107 30 2259 | 51511 | 51582 | 89.09 080 | 7.25 522.70 522.50 516.54 | 517.44 | 5.06 1.62 517.25|518.14| 0.000 36.61 0.013 4.14 Compute by: Known Q Crit Depth, Yc (ft) = 5972 Span (in) = 84.0 Qtotal (cfs) = 753.00
74 Al 107 - Al 108 24 22.09 | 516.02 | 517.13 | 55.64 1.99 8.57 522,50 524.00 517.44| 518.81 | 5.9 1.68 518.39/519.77| 0.000 31.95 0.013 4,27 Known Q (cfs) = 1050.00 Top Width (ft) = 97 &7 No. Barrels = D Qpipe (cfs) - 75300
e Toctios it 3t | hoos [ eirse [ snes| ssw | om | cs | ssea e ims o an | e il oo [ it [ oo | iz EGL () =714 n-Value = 0.013 Qovertop (cfs) = 0.00
76 - . . . ] ) 6.32 6.41 ! . ) . . 53|524.76] o, 14.30 .013 12. )
77 | MHI109A-DCI110| 21 | 1108 | 52315 | 52343 | 3554 | 079 | 628 536.90 53693 |524.32 524.67| 1226 | 124  |524.90(525.24| 0.000 14.06 0.013 1134 5?23’453)!50';?;2(§fi’8§6!5‘ 22);5‘6}—(24.82‘ 48072, 0.0001(33.04, 470,60, 0.0301(42.54, 477.74, 0.0301{46.34, 476,81, 0.0301(51.20, 474,34, 0.030) guiverrtt 'éype - gfrcular C(Ijoncrete Veloc Dn (ft/s) = 10.64 8 = %)
78 DCI 110 - Af 111 21 8.98 | 523.63 | 52470 | 134.12 0.80 | 5.80 536.93 533.80 524.67| 525.81 | 7.99 111 525.15|526.29| 0.000 14.15 0.013 7.07 “(59.70, 474.34, 0.030)(61.00, 474.34, 0.030)-(62.54, 474.69, 0.030)-{68.71, 483,18, 0.030)-(78.78, 485.33, 0.030) ’ ’ B ulvert Entrance = Square edge w/headwall (9) Veloc Up (ft/s) = 12.51 - @
79 Al111- Al 112 21 878 | 524.90 | 525.25 | 4327 081 | 587 533.80 531.90 525.89| 526.35| 5.55 1.10 526.37|526.82|  0.000 14.25 0.013 4.63 Coeff. K.M.c.Y .k = 0.0098, 2,0.0398,067,05 ﬁgt Sn 8}% - jggg? 2 Lnl—'l = 9
80 Al 112 - DCI 113 18 6.28 | 52545 | 52633 | 110.29 080 | 5.44 531.90 533.92 526.35| 527.30 | 6.62 0.97 526.77|527.72| 0.000 9.38 0.013 5.70 p(ft = ) =0
81 | DCI113-MH113A | 15 4.44 | 52653 | 52672 | 23.62 080 | 5.09 533.92 534.90 527.35| 527.57 | 7.33 085  |527.74|527.96| 0.000 5.79 0.013 7.33 Embankment Hw Elev (ft) = 493.92 o3 ?) 3 c IE
82 | MH113A-DCI114| 15 444 | 52692 | 527.21 | 36.15 0.80 | 5.09 534.90 535.19 527.74| 52806 | 7.13 085  |528.13]|528.45| 0.000 5.78 0.013 6.21 Top Elevation (ft) = 501.00 Hw/D (ft) = 1.21 N ~F o I
83 DCI 114 - Al 115 15 2.83 | 527.41 | 52831 | 112.49 0.80 4.27 535.19 533.50 528.06| 528.99| 4.51 0.68 528.34|529.26| 0.000 5.78 0.013 3.59 Top Width {ft) = 50.00 Flow Regime = Inlet Contro! K <D S <Q 3 )
84 Al 115 Al 116 12 1.83 | 52851 | 532.47 | 152.24 2.60 4.44 533.50 537.70 528.99| 533.05 | 4.65 0.58 529.22|533.28| 0.000 5.74 0.013 3.73 Crest Width (ft) = 50.00 O 8 8 S 9 GE) S
85 MH 99- DCI 117 12 4.03 | 493.97 | 497.16 | 79.86 3.99 5.95 502.20 503.25 494.74| 498.01| 5.24 0.85 495.24|498.51| 0.000 7.12 0.013 4.32 AWl s ]
8 | DCI117-DCI118 | 12 208 | 497.36 | 49878 | 3556 399 | 398 503.25 503.53 498.01/499.40]| 4.13 0.62 498.27|499.66|  0.000 7.12 0.013 3.21 Elev (ft) Section Depth (ft) > 0=g RS <
87 Al 100 - Al 119 12 3.61 | 493.37 | 496.22 | 10161 280 | 4.95 500.00 502.00 495.35|497.03]| 4.97 0.81 495.68|497.47| 1.056 5.96 0.013 4.05 < Q O o2 @)
88 Al 119- Al 120 12 2.29 496.42 | 500.64 | 150.56 2.80 4.41 502.00 505.60 497.03| 501.29 | 4.31 0.65 497.31|501.57( 0.000 5.96 0.013 3.39 486.00 11.66 ~] o d 8 8 8
89 Al 120- Al 121 12 1.23 | 500.84 | 502.93 | 104.40 200 | 352 505.60 507.70 501.29| 503.40 | 4.30 0.47 501.47 |503.58| 0.000 5.04 0.013 3.38 e ' S~ E T & X € C_-_)
90 Al 100 - MH 122 15 317 | 493.37 | 50451 | 74.26 1500 | 3.47 500.00 516.30 495.351505.23}| 11.07 0.72 495.45|505.52| 0.318 25.01 0.013 11.07 _— STONECROP DRIVE CHLVERT (508 1A - HW 228} ) 5 dx L § ]
91 | MH122-MM123 | 15 317 | 508.88 | 51638 | 75.00 1000 | 822 516.30 523.80 509.21| 517.10| 6.70 0.72 509.51|517.39| 0.000 20.42 0.013 670 | | e — S e A - ; ]  Z E -
92 | MH123-DCI124 | 15 317 | 51658 | 517.00 | 42.06 1.00 | 4.80 523.80 522.48 517.20| 517.72 | 4.76 0.72 517.49(518.01| 0.000 6.45 0.013 3.84 484.00 IN , T , 9.66 - Q = o s <
93 Al 103 - Al 125 18 672 | 512.24 | 51449 | 124.98 180 | 458 518.50 522.00 514.13|515.49]| 6.51 1.00 514.35|515.94| 0.670 14.09 0.013 5.59 e e ~ D "f o’
94 Al 125- Al 126 15 5.23 | 514.69 | 517.82 | 156.66 200 | 582 52.00 523.50 515.49| 51875 | 4.75 0.93 515.94519.19| 0.000 9.13 0.013 3.83 - | . R = O )
95 Al 126- C1 127 12 4.03 | 51802 | 523.37 | 133.72 400 | 613 523.50 529.15 518.75| 524.22 | 4.93 0.85 519.25|524.72| 0.000 7.12 0.013 4.01 482 00 7 66 CS = >
96 C1127-C1 128 12 2.14 | 52357 | 52427 | 35.20 1.99 4.06 529,15 529.23 524.22|524.89]| 4.34 0.62 524.49|525.16| 0.000 5.02 0.013 3.42 2 ©
97 €1105 - DCI 129 15 3.97 | 51833 | 52074 | 120.79 200 | 596 524.62 527.90 518.91| 521.55 | 6.35 0.81 519.26521.90| 0.000 9.12 0.013 5.43 : - e I
98 DCI 129 - DCI 130 12 2.74 | 52094 | 523.04 | 35.00 6.00 5.06 527.90 527.90 521.55| 523.75| 4.15 0.71 521.87|524.08| 0.000 8.72 0.013 3.23 ' : ) ‘ POV G ‘ e i —
99 Al 108 - Al 131 15 6.77 | 517.33 | 521.57 | 223.24 1.0 5.85 524.00 528.30 518.81/522.61]| 5.69 1.04 519.28|523.21| 2.414 8.90 0.013 4.77 480.00 - * 5.66 |
100 Al 131- Al132 15 526 | 521.77 | 525.20 | 171.29 2.00 | 5.67 528.30 531.50 522.61| 526.13 | 5.37 0.93 523.06|526.58|  0.000 9,14 0.013 4.45 = (50
101 Al 132- €1 133 15 3.66 | 525.40 | 53836 | 152.50 850 | 4.76 531.50 548.04 526.13| 539.13 | 891 0.77 526.46|539.46| 0.000 18.82 0.013 7.99 ;
102 C1133- 1134 15 276 | 538.56 | 53891 | 35.00 1.00 | 4.59 548.04 548.04 539.13| 539.58 | 8.46 0.67 539.40(539.84| 0.000 6.46 0.013 7.54 T #9400 B — —— s
103 C1134- €1 135 12 1.25 | 539.11 | 539.89 | 78.44 0.99 3.46 548,04 546.07 539.58 | 540.36 | 5.71 0.47 539.76|540.54| 0.000 3,55 0.013 4.79 478.00 » : 3.66 :
104 | C1135-C1136 12 033 | 540.09 | 541.07 | 35.00 280 | 212 546.07 546.07 540.36|541.31]| 4.76 024  |540.45|541.39| 0.000 5.96 0.013 388 | | ~ S . FET L
105 Cl 134 - Al 137 12 1.20 539.11 | 539.69 58.47 0.99 3.36 548.04 544.00 539,58|540.15]| 3.85 0.46 539.75|540.33| 0.000 3.55 0.013 2.93 - : : o e m—— T e
106 Al112- Al 138 12 1.47 | 525.45 | 530.87 | 135.50 4.00 2.80 531.90 536.30 526.35|531.38]| 4.92 0.51 526.55|531.59| 0.000 7.12 0.013 4.00 476.00 \ e 166
107 FE 146 - Al 147 24 15.07 | 492.00 | 492.73 | 72.84 .00 | 5.60 494.33 503.20 494.00|494.13]| 7.63 1.40 494.36|494.77| 0.391 22.64 0.013 6.71 ' \ | :
108 | AI147-A1148 15 823 | 497.42 | 50532 | 15935 500 | 961 503.20 510.80 498.10| 506.51| 4.29 112 |498.87|507.29] 0.000 14.44 0.013 3.37 ~ P+Z No. 29-16.01
109 Al 148 - Al 149 12 3.39 | 505.59 | 509.80 | 120.39 350 | 479 510.80 515.60 506.51510.59]| 5.01 0.79 506.92|510.99| 0.000 6.66 0.013 4,09 City No
110 Al 149 - Al 150 12 2.03 | 510.00 | 513.88 | 15513 250 | 415 515.60 520.70 510.59| 514.49 | 6.21 0.61 510.84|514.74| 0.000 5.63 0.013 5.29 474.00 0.34 .
111 Al '150- CI 151 12 1.37 | 514.08 | 52094 | 137.13 500 | 4.05 520.70 527.83 514.49| 521.43 | 6.40 0.49 514.68|521.63| 0.000 7.97 0.013 5.48 : : e Date: Aug. 7, 2017
112 C1151-C1 152 12 0.69 | 52114 | 522.88 | 36.23 480 | 3.22 527.83 527.65 521.43| 523.23 | 4.42 0.35 521.56(523.35| 0.000 7.80 0.013 3.50
113 | AI147-Al153 12 358 | 497.42 | 50657 | 6102 | 1499 | 1001 503.20 515.50 497.77| 507.38 | 812 081  |498.20|507.81| 0.000 13.79 0.013 720 | | ' B PR Job No. 16-08-239
114 | Al153-DCl 154 12 3.48 | 506.77 | 515.95 | 108.01 850 | 608 515.50 521.76 507.38| 516.75 | 5.01 0.80 507.80|517.17| 0.000 10.38 0.013 4.09 472.00 -2.34
115 | DCI 154- DCI 155 12 173 | 516.15 | 51650 | 35.00 1.00 3.69 521.76 521.76 516.75(517.06j| 4.70 0.56 516.97|517.29| 0.000 3.56 0.013 3.78 -10 0 10 20 30 40 50 60 70 80 90 Page No.
116 | Al147-DCI 156 12 1.62 | 497.42 | 50105 | 165.00 2.20 4.83 503.20 507.06 497.80| 501.59 | 5.47 0.54 498.02|501.81| 0.000 5.28 0.013 4.55
117 | DCl 156- DCI 157 12 0.81 | 50125 | 502.04 | 35.83 2.20 3.22 507.06 507.36 501.59| 502.42 | 4.94 0.38 501.73|502.56| 0.000 5.29 0.013 4,02
118 | Al 148- VH 158A 15 3.78 | 50559 | 507.36 | 118.00 1.50 4.27 510.80 512.06 506.51|508.15]| 3.91 0.79 506.85 | 508.48|  0.000 7.91 0.013 3.91 Sta (ft) 1 1 1
119 |VH 1258A-DCI158] 15 3.78 | 507.56 | 507.88 | 2132 1.50 5.51 512.06 513.31 508.17 | 508.67 | 4.64 0.79 508.51|509.00| 0.000 7.91 0013 3.72 "
120 | DCI158-DCI159 | 12 1.55 | 508.08 | 508.60 | 35.00 1.49 3.47 513.31 513.80 508.67509.13]| 4.67 0.53 508.88|509.34| 0.000 4.34 0.013 3.75 IMP

"FINAL PLAN" Approval Date: January 26, 2017




