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Appendix A

Proposed Condition Roadway Alternatives - Typical
Sections
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Appendix B

Existing Condition Peak Flow Calculations



TABLE - OATES ROAD EXISTING PEAK FLOW CALCULATIONS

RUNOFF COEFF. C INTENSITY RUNOFF
0.2 0.32 0.44 0.55 0.65 0.71 0.8 % WGH'T CA 2.YR | 10-YR | 100-YR | 2-YR | 10-YR | 100-YR
AREA Te
SUB-AREA (AQ) (min) 0 0.2 0.4 0.58 0.75 0.85 1
AREA | AREA | AREA | AREA | AREA | AREA | AREA |IMPERV.| RUNOFF i i i Q Q Q
(AC) (AC) (AC) (AC) (AC) (AC) (AC) COEFF INHR | INHR | INHR CFS CFS CFS
Gl 2.83 27.0 2.30 0.53 | 18.9% 0.313 0.89 3.60 5.29 8.22 3.19 4.69 7.28
G2 1.86 26.2 0.00 1.63 0.23 | 86.9% 0.721 1.34 3.66 5.38 8.35 4.91 7.22 11.20
G3 4.41 28.0 0.00 3.91 050 | 86.7% 0.720 3.17 3.53 5.20 8.07 11.21 1649 | 2562
G4 3.67 276 0.00 3.25 042 | 77.9% 0.667 2.45 3.56 5.24 8.13 8.71 12.81 19.90
G5 2.94 27.1 0.00 2.15 0.79 | 56.1% 0.537 1.58 3.59 5.29 8.21 5.67 .34 12.95
G6 1.72 26.0 0.00 1.63 0.09 | 76.3% 0.658 1.13 3.67 5.40 8.37 4.16 6.11 9.47
G7 16.17 313 0.00 1.39 14.38 0.40 | 72.6% 0.636 10.28 3.32 4.89 7.63 3410 | 5027 | 78.40
G8 1.38 256 0.00 0.45 0.65 0.28 | 73.5% 0.641 0.88 3.71 5.45 8.44 3.27 4.81 7.45
G9 4.06 27.8 0.00 3.79 0.26 | 86.0% 0.716 2.90 3.54 5.21 8.10 10.29 1514 | 2352
G10 4.53 28.0 0.00 2.30 1.83 039 | 72.8% 0.637 2.88 3.53 5.19 .06 10.16 1496 | 23.24
G11 12.27 30.6 0.00 9.18 2.85 0.24 | 65.4% 0.592 7.27 3.36 4.96 7.72 2445 | 3604 | 56.15
G12 5.93 28.7 5.28 0.66 | 11.1% 0.267 1.58 3.48 5.13 7.97 5.51 .11 12.61
G13 17.76 316 8.43 9.00 0.33 | 31.5% 0.389 6.91 3.30 4.87 7.59 2280 | 3363 | 5246
Gl4 2.21 26.5 0.65 1.14 0.43 | 57.9% 0.547 1.21 3.64 5.35 8.30 441 6.48 10.06
G15 13.33 30.8 7.65 5.52 0.16 | 36.4% 0.419 5.58 3.35 4.94 7.70 1869 | 2754 | 4293
H1 1.75 26.0 0.77 0.55 043 | 51.1% 0.506 0.89 3.67 5.40 8.37 3.26 4.79 7.42
H2 2.03 26.3 0.00 0.29 1.09 0.65 | 86.1% 0.716 1.46 3.65 5.37 8.32 5.32 7.81 12.12
H3 6.19 28.8 4.51 1.27 041 | 24.0% 0.344 2.13 3.48 5.12 7.96 7.41 10.90 16.95
H4 2.42 26.7 0.79 0.60 0.82 020 | 51.9% 0.511 1.24 3.62 5.33 8.27 448 6.58 10.22
H5 481 28.2 0.00 4.57 023 | 85.7% 0.714 3.43 3.52 5.18 8.04 12.08 17.77 | 27.63
H6 6.34 28.8 0.00 6.00 0.34 | 85.8% 0.715 4.53 3.47 5.11 7.95 1574 | 2317 | 36.04
H7 531 28.4 0.00 5.06 0.25 | 85.7% 0.714 3.79 3.50 5.15 8.01 13.28 19.54 | 30.38
H8 9.38 29.8 0.00 9.15 0.23 | 75.6% 0.654 6.13 3.41 5.02 7.82 2090 | 3079 | 47.93
H9 5.80 28.6 0.00 5.53 027 | 76.2% 0.657 3.81 3.49 5.13 7.98 13.29 19.56 | 30.41
H10 3.02 27.1 2.85 0.17 5.6% 0.234 0.71 3.59 5.28 8.20 2.53 3.72 5.78
H11 15.05 31.1 0.00 14.11 0.94 | 85.9% 0.716 10.77 3.33 4.91 7.65 3587 | 52.88 | 8245
H12 3.08 27.2 1.14 1.72 0.22 | 54.6% 0.528 1.63 3.59 5.28 8.19 5.83 .58 13.32
H13 3.73 27.6 1.65 1.85 0.23 | 48.4% 0.490 1.83 3.56 5.23 8.13 6.50 9.57 14.86
H14 18.85 31.8 0.00 18.85 75.0% 0.650 12.25 3.29 4.85 7.57 4032 | 5947 | 92.78
H15 12.26 30.5 0.00 12.26 75.0% 0.650 7.97 3.36 4.96 7.72 26.81 | 3951 | 61.56
H16 2.15 26.4 1.69 0.46 | 21.4% 0.328 0.71 3.64 5.35 8.30 2.58 3.79 5.88
H17 2.81 27.0 0.00 1.83 0.77 0.22 | 43.9% 0.463 1.30 3.60 5.30 8.22 4.69 6.90 10.71
H18 1.83 26.1 0.00 1.32 0.40 011 | 66.7% 0.600 1.10 3.67 5.39 8.35 4.03 5.92 9.19
H19 7.75 29.3 0.00 7.66 0.09 | 75.3% 0.652 5.05 3.44 5.07 7.88 1737 | 2558 | 39.81
H20 6.99 29.1 0.00 2.02 4.27 0.69 | 51.4% 0.508 3.55 3.46 5.09 7.92 12.29 18.09 | 28.14
H21 9.57 29.9 2.04 7.17 037 | 67.5% 0.605 5.79 3.41 5.02 7.81 19.72 | 2905 | 4523
H22 3.91 27.7 0.00 0.70 1.12 1.63 0.46 | 62.2% 0.573 2.24 3.55 5.22 8.11 7.96 11.71 18.19
H23 4.02 27.8 0.00 3.89 013 | 59.7% 0.558 2.25 3.55 5.22 8.10 7.96 11.72 18.20
H24 5.71 28.6 0.00 5.44 0.27 | 60.4% 0.562 3.21 3.49 5.14 7.99 11.21 1649 | 2564
H25 20.09 32.0 6.48 13.21 0.40 | 57.9% 0.547 11.00 3.28 4.84 7.55 36.07 | 5320 | 83.02
H26 1.40 25.6 0.00 1.13 0.27 | 66.4% 0.598 0.84 3.71 5.44 8.44 3.10 4.55 7.05
H27 28.59 33.0 | 12.71 15.48 0.40 | 47.4% 0.484 13.85 3.22 4.75 7.42 4459 | 6581 | 102.82
H28 1.18 253 0.00 0.92 026 | 67.7% 0.606 0.72 3.73 5.48 8.49 2.68 3.93 6.09
H29 20.07 32.0 0.00 19.57 0.50 | 85.4% 0.712 14.30 3.28 4.84 7.55 4689 | 69.16 | 107.93
H30 1.04 25.1 0.00 0.80 024 | 68.2% 0.609 0.63 3.75 5.50 8.53 2.38 3.49 5.41
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TABLE - OATES ROAD EXISTING PEAK FLOW CALCULATIONS

RUNOFF COEFF. C INTENSITY RUNOFF
0.2 0.32 0.44 0.55 0.65 0.71 0.8 % WGH'T CA 2.YR | 10-YR | 100-YR | 2-YR | 10-YR | 100-YR
AREA Te
SUB-AREA (AQ) (min) 0 0.2 0.4 0.58 0.75 0.85 1
AREA | AREA | AREA | AREA | AREA | AREA | AREA |IMPERV.| RUNOFF i i i Q Q Q

(AC) (AC) (AC) (AC) (AC) (AC) (AC) COEFF INHR | INHR | INHR CFS CFS CFS
o1 0.43 236 0.00 0.20 0.22 | 92.8% 0.757 0.32 3.87 5.68 8.78 1.25 1.83 2.83
02 1.86 26.2 0.00 1.21 0.66 | 83.8% 0.703 1.31 3.66 5.38 8.35 4.80 7.05 10.94
03 1.12 25.2 0.00 0.81 0.30 | 81.8% 0.691 0.77 3.74 5.49 8.51 2.88 423 6.56
04 1.16 253 0.00 0.89 0.27 | 80.9% 0.685 0.80 3.73 5.48 8.49 2.98 438 6.78
05 4.41 28.0 0.00 4.06 0.35 | 86.2% 0.717 3.16 3.53 5.20 8.07 11.16 1642 | 2552
06 2.07 26.4 0.00 1.82 0.25 | 63.4% 0.580 1.20 3.65 5.36 8.32 4.38 6.44 9.99
07 3.61 27.5 0.00 3.29 032 | 86.3% 0.718 2.59 3.56 5.24 8.14 9.23 1357 | 21.08
08 0.45 237 0.00 0.29 0.16 | 73.2% 0.639 0.29 3.86 5.67 8.76 1.12 1.65 2.55
09 3.17 273 0.00 3.01 0.16 | 85.7% 0.714 2.26 3.58 5.27 .18 .10 11.92 18.51
010 4.84 28.2 0.00 0.68 3.21 0.95 | 78.9% 0.673 3.26 3.52 5.17 8.04 11.45 16.85 | 26.19
011 5.71 28.6 0.00 1.53 3.40 0.78 | 79.9% 0.679 3.88 3.49 5.14 7.99 13.54 19.93 | 30.99
012 8.15 295 0.00 7.48 0.67 | 86.2% 0.717 5.85 3.43 5.05 7.87 2007 | 2956 | 46.01
013 4.69 28.1 0.00 3.96 0.74 | 87.4% 0.724 3.40 3.52 5.18 8.05 11.97 1761 | 27.37
014 17.54 316 0.00 15.29 1.65 0.60 | 76.8% 0.661 11.59 3.30 4.87 7.60 3829 | 5647 | 88.08
015 7.98 29.4 0.00 2.43 5.07 0.48 | 66.1% 0.597 4.76 3.44 5.06 7.87 1636 | 24.09 | 37.49
016 2.37 26.6 0.00 1.78 0.59 | 68.8% 0.613 1.45 3.63 5.33 8.27 5.27 7.75 12.02
017 4.68 28.1 0.96 3.08 0.65 | 69.7% 0.618 2.89 3.52 5.18 8.05 10.19 1499 | 23.29
018 2.35 26.6 0.00 0.88 0.99 048 | 84.3% 0.706 1.66 3.63 5.33 .28 6.01 8.83 13.70
019 1.61 25.9 0.00 0.85 0.36 040 | 83.5% 0.701 1.13 3.68 5.41 8.39 416 6.12 9.48
020 1.48 25.7 0.00 0.98 051 | 72.7% 0.636 0.94 3.70 5.43 8.42 3.49 5.13 7.95
021 1.16 253 0.65 051 | 43.7% 0.462 0.53 3.73 5.48 8.50 1.99 2.93 454
GO1 21.57 32.2 0.00 21.57 58.4% 0.550 11.87 3.27 4.82 7.52 38.80 | 57.24 | 89.34
GO2 18.38 317 0.00 18.38 58.4% 0.550 10.12 3.30 4.86 7.58 3334 | 4917 | 7671
GO3 16.86 314 0.00 16.86 58.4% 0.550 9.28 3.31 4.88 7.61 3071 | 4528 | 70.63
GO4 14.28 31.0 0.00 14.28 58.4% 0.550 7.86 3.34 4.92 7.67 26.25 | 3869 | 6031
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Appendix C

Proposed Condition Peak Flow Calculations



TABLE - OATES ROAD PROPOSED PEAK FLOW CALCULATIONS

RUNOFF COEFF. C INTENSITY RUNOFF
0.2 0.32 0.44 0.55 0.65 0.71 0.8 % WGH'T CA 2YR | 10-YR | 25-YR | 50-YR | 100-YR | 2-YR | 10-YR | 25-YR | 50-YR | 100-YR
AREA AREA Tc
SUB-AREA A9 (Sam) (min) 0 02 0.4 0.58 0.75 0.85 1
AREA | AREA | AREA | AREA | AREA | AREA | AREA |IMPERV.| RUNOFF i i i i i Q Q Q Q Q
(AC) (AC) (AC) (AC) (AC) (AC) (AC) COEFF INHR | INHR | INHR | INHR [ INHR | cFs CFS CFS CFS CFS
G1 2.83 000441980 | 27.0 | 0.450 1.88 095 [33.6554%|  0.402 114 3.60 5.29 6.41 731 8.22 4.09 6.02 7.29 8.31 934
G2 186 0.00290606 | 26.2 | 0.436 0.00 1.40 046 |88.6696%| _ 0.732 136 3.66 538 6.52 7.43 835 4.99 733 3.87 1012 | 1137
G3 241 0.00688528 | 28.0 | 0.466 0.00 3.86 055 |86.8577%| _ 0.721 3.18 353 5.20 6.29 7.18 8.07 1122 | 1651 | 2000 | 2282 | 2566
[ 367 000573013 | 27.6 | 0.460 0.00 3.15 052 |78.5099%| _ 0.671 2.46 3.56 524 634 723 8.13 .76 1289 | 1561 | 17.80 | 2002
G5 2.94 000459317 | 27.1 | 0452 0.00 2.15 079 |56.1210%| _ 0.537 158 3.59 529 6.40 730 8.1 5.67 834 1010 | 1152 | 1295
G6 172 000268798 | 260 | 0433 0.00 152 020 |77.9498%| _ 0.668 115 367 5.40 6.54 7.45 837 422 6.20 751 8.56 9.62
G7 16.17 002526422 | 313 | 0522 0.00 135 1435 047 _|72.7890%| _ 0.637 10.30 332 4.89 593 6.77 7.63 3415 | 5035 | 6108 | 69.75 | 7852
G8 138 000215333 | 256 | 0426 0.00 0.43 0.62 033 |74.4893%| _ 0.647 0.89 371 5.45 6.59 751 8.44 331 4.86 5.83 6.70 753
G9 2.06 000633648 | 27.8 | 0.463 0.00 374 031_|86.1577%| _ 0.717 291 354 521 632 7.20 8.10 1030 | 1516 | 1837 | 2095 | 2355
G10 253 000707228 | 280 | 0.467 0.00 222 1.76 055 |73.7508%| _ 0.643 291 353 5.19 6.29 7.17 8.06 1026 | 1509 | 1828 | 2086 | 2345
G11 12.27 001917250 | 30.6 | 0509 0.00 9.14 2.80 033 |655767%| _ 0.593 7.28 336 4.96 6.01 6.86 772 2450 | 3610 | 4378 | 49.98 | 5625
G12 593 000927106 | 28.7 | 0478 5.18 075 |12.6568%| _ 0.276 164 348 5.13 6.21 7.09 7.97 5.70 8.40 1017 | 1161 | 13.06
G13 17.76 002775594 | 31.6 | 0527 837 8.94 045 |31.9333%| _ 0.392 6.96 330 2.87 591 6.74 7.59 2296 | 33.86 | 4108 | 4692 | 5282
G14 221 0.00346006 | 265 | 0.442 058 113 051 |61.2287%| _ 0.567 126 3.64 535 6.47 738 830 457 672 3.13 9.27 10.42
G15 13.33 002082719 | 308 | 0513 7.59 551 022 |36.8447%| _ 0.421 5.61 335 2.94 599 6.84 7.70 1880 | 2771 | 3361 | 3837 | 43.19
H1 175 000273639 | 260 | 0434 077 0.55 043 |51.0730%| _ 0.506 0.89 367 5.40 6.53 7.45 837 3.26 4.79 579 6.60 7.42
H2 203 000317677 | 263 | 0439 0.00 0.29 1.09 065 |86.0705%| _ 0.716 146 365 537 6.50 7.41 832 532 7.81 9.46 1079 | 1212
H3 6.19 0.00966748_| 288 | 0.480 436 127 056 |26.5098%| _ 0.359 222 348 512 6.20 7.08 7.96 7.72 1137 | 1378 | 1572 | 1768
Ha 242 000377663 | 26.7 | 0.445 0.75 0.50 0.80 037 |55.4877%| _ 0.533 129 362 533 6.45 736 827 4.67 6.86 831 9.47 10.65
H5 2.81 000751086 | 282 | 0.470 0.00 4.25 055 |86.7260%| _ 0.720 3.46 352 5.18 6.27 7.15 8.04 1218 | 1792 | 2171 | 2477 | 27.86
He 634 000990627 | 288 | 0481 0.00 5.66 068 |86.6111%| _ 0.720 456 347 511 6.20 7.07 7.95 1585 | 2333 | 2827 | 3226 | 3628
H7 531 000829436 | 284 | 0474 0.00 278 052 |86.4828%| _ 0.719 3.82 3.50 5.15 6.24 712 8.01 1336 | 1967 | 2383 | 2718 | 3057
H8 938 001465370 | 29.8 | 0.497 0.00 8.97 041 |76.0905%| _ 0.657 6.16 341 5.02 6.09 6.95 7.82 2099 | 3092 | 3748 | 4278 | 4814
Ho 5.80 0.00906166_ | 28.6 | 0477 0.00 533 047 _|77.0184%| _ 0.662 3.84 3.49 5.13 6.22 7.10 7.98 1339 | 1971 | 2388 | 27.25 | 3065
H10 3.02 000471344 | 271 | 0452 0.62 240 _|79.4580%| _ 0.677 2.04 3.59 528 639 7.29 8.20 733 1078 | 1305 | 1489 | 1673
HI1 15.05 002352328 | 31.1 | 0519 0.00 13.80 126 |86.2509%| 0718 10.80 333 2.91 595 6.80 7.65 3596 | 5302 | 6431 | 7343 | 8266
H12 3.08 000481317 | 27.2 | 0453 0.93 171 044 |61.4315%| _ 0.569 175 3.59 528 639 7.29 8.19 6.28 9.24 1119 | 1276 | 1434
H13 373 000582478 | 27.6 | 0.460 150 179 043 |52.4778%| _ 0.515 192 3.56 523 634 7.23 8.13 6.83 1004 | 1217 | 13.88 | 1560
H14 18.85 002945391 | 31.8 | 0530 0.00 18.85 75.0000% | __0.650 12.25 329 4.85 5.89 6.73 757 2032 | 5047 | 7245 | 8240 | 9278
H15 12.26 001915516 | 30.5 | 0.509 0.00 12.26 75.0000% | __0.650 7.97 336 2.96 6.01 6.86 772 2681 | 3951 | 4791 | 5469 | 6156
H16 215 000336628 | 264 | 0.441 133 082 |38.2870%| _ 0.430 0.93 3.64 535 6.48 739 830 337 4.96 6.00 6.84 7.69
H17 281 000439727 | 27.0 | 0450 0.00 166 0.77 039 |48.7036%| _ 0.492 139 3.60 530 6.41 731 8.22 4.99 7.34 .88 1013 | 1139
H18 1383 000286230 | 26.1 | 0435 0.00 126 0.40 017 _|68.0783%| _ 0.608 111 367 539 6.52 7.43 835 4.09 6.00 7.27 8.29 931
H19 7.75 001210689 | 293 | 0489 0.00 7.60 015 |75.4824%| _ 0.653 5.06 3.44 5.07 6.14 7.01 7.83 1740 | 2563 | 31.06 | 3545 | 39.88
H20 6.99 001092208 | 29.1 | 0485 0.00 187 3.95 117 [55.0644%| _ 0530 371 3.46 5.09 6.17 7.04 7.92 1282 | 1887 | 2287 | 2610 | 2936
H21 957 001495894 | 299 | 0.498 195 7.02 061 |68.6562%| _ 0.612 5.86 341 5.02 6.08 6.94 7.81 1995 | 2939 | 3563 | 4067 | 4576
H22 391 000611603 | 27.7 | 0462 0.00 0.64 0.99 147 081 |66.0260%| _ 0.596 233 355 522 633 721 811 3.28 1219 | 1476 | 1684 | 1893
H23 2.02 000628395 | 27.8 | 0463 0.00 3381 021 |60.5879%| _ 0.564 227 355 522 632 721 8.10 3.04 1182 | 1432 | 1633 | 1837
H24 571 000892314 | 286 | 0477 0.00 527 044 |61.5802%| _ 0.569 325 3.49 5.14 6.22 7.10 7.99 1135 | 1671 | 2024 | 23.10 | 2598
H25 20.09 003138969 | 320 | 0533 6.45 13.02 062 |58.1595%| _ 0.549 11.03 3.8 2.84 5387 6.70 755 3617 | 5335 | 6473 | 73.94 | 83.26
H26 1.40 000218348 | 256 | 0.427 0.00 0.97 043 |71.0654%| _ 0.626 0.83 371 5.44 6.59 751 8.44 3.4 4.77 577 657 739
H27 28.59 004467844 | 33.0 | 0551 12.71 15.29 059 |47.5150%| _ 0.485 13.87 322 475 577 6.59 7.42 2464 | 6589 | 7998 | 91.38 | 10295
H28 118 000185019 | 253 | 0.422 0.00 0.79 040 | 72.4011%| _ 0.634 0.75 373 5.43 6.63 7.56 8.49 2.80 2.12 2.98 568 6.38
29 20.07 003136031 | 320 | 0533 0.00 19.32 075 |85.5606%| _ 0.713 1432 328 484 5387 6.70 755 2696 | 69.27 | 8404 | 9600 | 108.10
H30 1.04 000162909 | 251 | o418 0.00 0.62 042 _|75.1905%| _ 0.651 0.68 375 550 6.66 7.59 8.53 254 374 252 515 579
o1 0.43 0.00066488_| 23.6 | 0393 0.00 0.20 022 |92.8404%| _ 0.757 032 3.87 5.68 6.87 7.82 878 125 1383 221 252 2.83
02 186 000291178 | 262 | 0436 0.00 121 066 |83.8153%| _ 0.703 131 3.66 538 6.52 7.43 835 4.80 7.05 8.54 9.73 10.94
03 112 000174379 | 252 | 0.420 0.00 0.81 030 |81.8320%| _ 0.691 0.77 374 5.49 6.64 757 851 2.88 4.23 5.12 5.84 6.56
04 116 000181990 | 253 | 0.421 0.00 0.89 027 |80.8907%| _ 0.685 0.80 373 5.43 6.63 7.56 8.49 2.98 438 530 6.03 678
05 241 0.00688745_ | 28.0 | 0.466 0.00 4.06 035 |86.1744%|  0.717 3.16 353 5.20 6.29 7.18 8.07 1116 | 1642 | 1989 | 2269 | 2552
06 207 000323353 | 264 | 0439 0.00 182 025 |63.4049%| _ 0.580 120 365 536 6.49 7.40 832 438 6.44 7.80 8.89 9.99
07 361 000563826 | 27.5 | 0.459 0.00 329 032 |86.3106%|  0.718 259 3.56 524 635 7.24 8.14 9.23 1357 | 1644 | 1875 | 2108
08 0.45 0.00070965_ | 23.7 | 0395 0.00 0.29 016 |73.2476%| _ 0.639 0.29 3.86 5.67 6.85 7.81 8.76 112 165 199 227 255
09 317 0.00494686_ | 27.3 | 0454 0.00 3.01 016 |85.7475%| _ 0.714 2.26 358 527 638 7.28 8.18 8.10 1192 | 1444 | 1646 | 1851
010 284 000755838 | 28.2 | 0.470 0.00 0.68 321 095 |78.8584%|  0.673 3.26 352 517 6.27 7.15 8.04 1145 | 1685 | 2041 | 2329 | 2619
011 571 000892148 | 286 | 0477 0.00 153 3.40 078 |79.9110%| _ 0.679 3.88 3.49 5.14 6.22 7.10 7.99 1354 | 1993 | 2415 | 2755 | 3099
012 8.15 001273801 | 295 | 0491 0.00 7.48 067 _|86.2412%| _ 0.717 5.85 343 5.05 6.13 6.99 7.87 2007 | 2956 | 3583 | 4089 | 4601
013 2.69 000733285 | 281 | 0.469 0.00 3.96 074 |87.3569%| _ 0.724 3.40 352 5.18 6.28 7.16 8.05 1197 | 1761 | 2133 | 2434 | 2737
014 17.54 002741329 | 316 | 0526 0.00 15.29 165 060 |76.7940%| _ 0.661 11.59 330 2.87 591 6.75 7.60 3829 | 5647 | 6850 | 7823 | 8808
015 7.98 001246647 | 294 | 0.490 0.00 243 5.07 043 |66.1405%| _ 0.597 476 3.44 5.06 6.13 7.00 7.87 1636 | 2409 | 2920 | 3333 | 3749
016 237 000370437 | 266 | 0.444 0.00 178 059 |68.8017%| _ 0.613 145 363 533 6.46 736 8.27 527 7.75 938 1069 | 1202
017 268 000731350 | 28.1 | 0.469 0.96 3.08 065 |69.6595%| _ 0.618 2.89 352 5.18 6.28 7.16 8.05 1019 | 1499 | 1816 | 2071 | 2329
018 235 0.00366463_| 266 | 0.444 0.00 0.88 0.99 043 |84.3245%| _ 0.706 166 363 533 6.46 736 8.8 6.01 8.83 1060 | 1219 | 13.70
019 161 000251954 | 259 | 0431 0.00 0.85 036 040 _|83.4567%| _ 0.701 113 368 5.41 6.55 7.47 839 4.16 6.12 741 8.44 948
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TABLE - OATES ROAD PROPOSED PEAK FLOW CALCULATIONS

RUNOFF COEFF. C INTENSITY RUNOFF
AREA AREA Te 0.2 0.32 0.44 0.55 0.65 0.71 0.8 % WGH'T CA 2YR | 10-YR | 25-YR | 50-YR | 100-YR | 2-YR | 10-YR | 25-YR | 50-YR | 100-YR
SUB-AREA A9 (Sam) (min) 0 02 0.4 0.58 0.75 0.85 1
AREA | AREA | AREA | AREA | AREA | AREA | AREA |IMPERV.| RUNOFF i i i i i Q Q Q Q Q
(AC) (AC) (AC) (AC) (AC) (AC) (AC) COEFF INHR | INHR | INHR | INHR [ INHR | cFs CFS CFS CFS CFS
020 148 000232029 | 25.7 | 0.429 0.00 0.98 051 [72.6642%|  0.636 0.94 3.70 5.43 6.57 7.49 8.42 3.49 513 6.21 7.08 7.95
021 116 000180539 | 253 | 0.421 0.65 051 |43.7074%| _ 0.462 053 373 5.43 6.64 7.56 8.50 199 293 354 4.04 2.54
GO1 21.57 003370812 | 322 | 0536 0.00 21.57 58.4000%| __0.550 11.87 327 2.8 585 6.68 752 3880 | 57.24 | 6945 | 7933 | 8934
GO2 18.38 002872263 | 31.7 | 0528 0.00 18.38 58.4000%| __ 0.550 10.12 330 .86 5.90 6.73 7.58 3334 | 4917 | 5965 | 6813 | 7671
GO3 16.86 002633865 | 314 | 0524 0.00 16.86 58.4000%| __ 0.550 928 331 488 592 6.76 7.61 3071 | 4528 | 5493 | 6273 | 7063
Go4 14.28 002232004 | 310 | 0516 0.00 14.28 58.4000% | _ 0.550 7.86 334 492 597 6.81 7.67 2625 | 3869 | 46.92 | 5358 | 6031
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Appendix D

Preliminary Cost Estimate for

Recommended Drainage Improvements



CITY OF HOUSTON

DEPARTMENT OF PUBLIC WORKS AND ENGINEERING
PRE-ENGINEERING SERVICES OF THOROUGHFARES IMPROVEMENTS ON OATES ROAD
PRELIMINARY CONSTRUCTION COST ESTIMATE

WBS NO. N-320100-0018-

3

SPEC NO. I ITEM DESCRIPTION I UNITI UNIT PRICE | UNIT QUANTITY I TOTAL COST
A. GENERAL ITEMS
01502 |Mobilization LS [SEE BOTTOM SEE BOTTOM
01740 |Site Restoration LF $4.00 12212 $48,848.00
02221 |Remove and Dispose of Existing Inlets EA $350.00 5 $1,750.00
02221 |Remove and Dispose of Existing 15" Stm Pipe All Types LF $7.00 29 $203.00
02221 |Remove and Dispose of Existing 18" Stm Pipe All Types LF $8.00 568 $4,541.68
02221 |Remove and Dispose of Existing 24" Stm Pipe All Types LF $15.00 2616 $39,234.60
02221 |Remove and Dispose of Existing 30" Stm Pipe All Types LF $30.00 612 $18,372.60
02222 |Remove and Dispose of 6'x3' Box Culvert LF $52.50 83 $4,374.83
02223 [Remove and Dispose of 6'x4' Box Culvert LF $52.50 321 $16,868.25
02221 [Remove Storm Manhole (All Depths) EA $400.00 1 $400.00
Remove and Dispose of Existing Concrete Pavements (including all
02922 [thickness, w/ or w/o asphalt overlay, including base & subgrade w/ or | sy $8.00 27138 $217,102.22
w/o curb, all depths)
SUB-TOTAL GENERAL ITEMS $351,695.18
C. STORM SEWER ITEMS
02081 |Conflict Manhole EA $10,000.00 0 $0.00
02082/ |Type 'C' Manhole for 42-inch Diameter and Smaller Storm
020 87/ sewers (up to & Depth) EA $4,000.00 10 $40,000.00
02082/ |[Type 'C' Manhole for 48-inch Diameter and Larger Storm
02087 |Sewers (up to & Depth] EA $6,000.00 15 $90,000.00
%22%8;7/ Junction Boxes EA $30,000.00 16 $480,000.00
Proposed Detention Pond w/ 3:1 slopes Ac-Ft| $32,000.00 8.21 $262,720.00
02260 [Trench Safety System, All Soil Types, All Depths Over 5 Feet LF $2.00 12212 $24,424.00
02631 |Reinforced Concrete Box, C1433 (All Depths) - (12'x10') LF $1,850.00 1355 $2,506,750.00
02631 [Reinforced Concrete Box, C1433 (All Depths) - (12'x9") LF $1,750.00 1043 $1,825,250.00
02631 [Reinforced Concrete Box, C1433 (All Depths) - (8'x8') LF $1,000.00 1106 $1,106,000.00
02631 [Reinforced Concrete Pipe, C76, Class Ill, Rubber Gasket (60") LF $250.00 1523 $380,750.00
02632 |Reinforced Concrete Pipe, C76, Class I, Rubber Gasket (54") LF $230.00 850 $195,500.00
02631 [Reinforced Concrete Pipe, C76, Class Ill, Rubber Gasket (48") LF $210.00 1309 $274,890.00
02631 |Reinforced Concrete Pipe, C76, Class I, Rubber Gasket (36") LF $125.00 518 $64,750.00
02632 [Reinforced Concrete Pipe, C76, Class Ill, Rubber Gasket (24") LF $110.00 4508 $495,880.00
%22663323/ Type BB Inlet, Cast-in-Place or Precast EA $3,000.00 69 $207,000.00

SUB-TOTAL STORM SEWER ITEMS

$7,953,914.00

TOTAL PROJECT CONSTRUCTION COST SUMMARY

SUB-TOTAL G

ENERAL ITEMS

$351,695.18

SUB-TOTAL STORM SEWER ITEMS

$7,953,914.00

SUB-TOTAL CONSTRUCTION COSTS

$8,305,609.18

|MOBILIZATION $332,224.37
|ReaL esTaTE AcquisiTiON $179,593.46
CONTINGENCIES (20%) $1,727,566.71
TOTAL CONSTRUCTION $10,544,993.71
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Project Schedule

5 Day Work Calendar

Oates Road
A ) A ame Rema .
) atio
Dates Road Proje pdule 8 02-Ja 0-Feb-26
02-Jan-23 04-Oct-24
Phase | Preliminary Design “ a2 Bl
100 Project Start - NTP 0 02-Jan-23

‘ 150 Prepare Preliminary Engineering Report (PER) 60 09-Jan-23 31-Mar-23
‘ 170 Submit PER 0 31-Mar-23
‘ 200 COH Review PER 20 03-Apr-23 28-Apr-23
‘ 220 Technical Review Committee (TRC) Meeting 2 01-May-23 02-May-23
‘ 240 Record of Decision and Action Items (RDAI) 2 03-May-23 04-May-23

Phase Il Final Design 370
210 '60%RoadwayDesign 75  05May23  17-Aug23
230 60% PS&E Submittal 0 17-Aug-23
250 60% COH Review 25 18-Aug-23 21-Sep-23
260 90% Design 161 22-Sep-23 03-May-24
270 90% Submittal 0 03-May-24
290 90% COH Review 5 06-May-24 10-May-24
300 100% Design 20 13-May-24 07-Jun-24
310 100% Submittal 0 07-Jun-24
320 COH Final Review 3 10-Jun-24 12-Jun-24
330 Project Ready to Let 0 13-Jun-24
335 Procurement 80 14-Jun-24 03-Oct-24
340 Project Award 0 04-Oct-24

Funcing

240 04-Jan-23 16-Feb-24

395 01-May-23 01-Nov-24

A1000 Secure TIP Grant
ROW

A1030 Aquire ROW Parcel(s) 395 01-May-23 01-Nov-24
| A1200 Utility Coordination, Adjustments, and Clearance 300 01-May-23 21-Jun-24

| A1010  Mobiization 40  040ct24  28-Nov24 |
| A1020 Prep ROW 3 29-Nov-24 03-Dec-24
| A1025 Detention / Mitigation Pond 15 03-Dec-24 24-Dec-24
| A1040 Roadway NB - Drainage Pipe 48 24-Dec-24 28-Feb-25
| A1050 Roadway SB - Drainage Pipe 48 28-Feb-25 07-May-25
| A1080 Roadway NB - REMOVING STAB BASE & ASPH PAV (12") 8 07-May-25 19-May-25
| A1090 Roadway NB - CEMENT TREAT (EXIST MATL)(12") 6 19-May-25 27-May-25
| A1100 Roadway NB - CONC PVMT (CONT REINF - CRCP) (12") 12 27-May-25 12-Jun-25
| A1105 Roadway NB - Curb & Gutter 19 12-Jun-25 09-Jul-25
| A1110 Roadway CL - EXC AVATION 7 09-Jul-25 18-Jul-25
| A1120 Roadway CL - CEMENT TREAT (EXIST MATL)(12") 6 18-Jul-25 28-Jul-25
| A1130 Roadway CL - CONC PWMT (CONT REINF - CRCP) (12") 13 28-Jul-25 14-Aug-25
| A1140 Roadway SB - REMOVING STAB BASE & ASPH PAV (12") 8 14-Aug-25 26-Aug-25
| A1150 Roadway SB - CEMENT TREAT (EXIST MATL)(12") 6 26-Aug-25 03-Sep-25
| A1160 Roadway SB - CONC PVMT (CONT REINF - CRCP) (12") 12 03-Sep-25 19-Sep-25

t?

Project Start - NTP
Prepare Preliminary Engineering Report (PER)
Submit PER
COH Review PER
Technical Review Committee (TRC) Meeting
Record of Decision and Action Items (RDAI)

60% Roadway Design
60% PS&E Submittal
60% COH Review

90% Design

90% Submittal

90% COH Review

100% Design

100% Submittal

COH Final Review

Project Ready to Let
Procurement
Project Award

] Secure TIP Grant

_______________ L -1

AN

=

Mobilization
Prep ROW
Detention / Mitigation Pond

13-Jan-22

Aquire ROW Parcel(s)
[ Utility Co ordinatilon, Adjustments, and Clearance

Roadway NB - Drainage Pipe

Roadway SB - Drainage Pipe
Roadway NB - REMOVING:STAB BASE & ASPH PAV
Roadway NB - CEMENT TREAT (EXIST MATL)(12")
Roadway NB - CONC PVMT (CONT REINF - CRC|
Roadway NB - Curb & Gutter
Roadway CL - EXC AVATION
Roadway CL - CEMENT TREAT (EXIST MAT
Roadway CL - CONC PVMT (CONT REINI
Roadway SB - REMOVING STAB BASE |
Roadway SB - CEMENT TREAT (EXIST
e‘! Roadway SB - CONC PVMT (CONT K

=l Critical Remaining Work I Actual Work I Actual Level of Effort
[C—"1 Remaining Work =l Remaining Level of Effort Start Milestone

@ Finish Milestone

Page 1 of 2

Oates Road from Wallisville Road to Beaumont Hwy

RS&H, Inc.




Oates Road

Activity Name

Roadway SB - Curb & Gutter
Striping

Shared Use Path SB - EXCAVATION
Shared Use Path SB - CONC SIDEWALKS (4")
Shared Use Path NB - EXCAVATION
Shared Use Path NB - CONC SIDEWALKS @")
Project Substantial Completion

A1190

A1170

Remaining
Duration

Finish

Project Schedule
5 Day Work Calendar

2023

DJFMAMJJASONDJFMAMJJASONDJFMAMJJASONDJFMAMJJI

16-Oct-25
21-Oct-25
23-Oct-25
02-Dec-25

19-Sep-25
16-Oct-25
21-Oct-25
23-Oct-25

02-Dec25 05-Dec-25
05-Dec-25 10-Feb-26
10-Feb-26

13-Jan-22

Roadway SB - Curb & Gutter
Striping

Shared Use Path SB - EXCAVATI
Shared Use Path SB - CONj|
Shared Use Path NB - EXC|
Shared Use Path N
Project Substantial

=l Critical Remaining Work I Actual Work
[C—"1 Remaining Work

=l Remaining Level of Effort

I Actual Level of Effort
Start Milestone

@ Finish Milestone

Page 2 of 2

Oates Road from Wallisville Road to Beaumont Hwy
RS&H, Inc.




STAGE 5

DESIGN CONCEPT REPORT
OATES ROAD

NEED AREA N-2016T-101

APRIL 2022



