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Appendix B
Proposed Conditions
Onsite Spread Calculations

Upstream
Station

Downstream
Station

Type

Length
(ft)

Longitudinal
Slope (ft/ft)

Road Cross
Slope (ft/ft)

10-Year

Manning's
n

Peak
Flow (cfs)

Spread

(ft)

Allowable
Spread (ft)*

Depth (ft)

95+30 Rt.

91+30 Rt.

Concrete
Barrier
Rail

400

0.018

0.027

0.015

0.84

4.8

14.0

0.1

96+70 Lt.

93+10 Lt.

Concrete
Barrier
Rail

360

0.017

0.021

0.015

0.76

5.7

14.0

0.1

103+40 Rt.

100+00 Rt.

Concrete
Barrier
Rail

350

0.034

0.035

0.015

0.76

5.0

13.0

0.1

112+90 Rt.

109+90 Rt.

Concrete
Barrier
Rail

300

0.005

0.021

0.015

0.59

4.9

14.0

0.1

114+10 Lt.

111+20 Lt.

Concrete
Barrier
Rail

290

0.005

0.014

0.015

0.60

8.3

14.0

0.1

124+00 Rt.

115+90 Rt.

Concrete
Barrier
Rail

810

0.017

0.028

0.015

1.73

6.3

14.0

0.2

123+10 Lt.

117+10 Lt.

Concrete
Barrier
Rail

600

0.017

0.014

0.015

1.20

5.5

14.0

0.2

222+00 Rt.

220+40 Rt.

Concrete
Barrier
Rail

160

0.013

0.014

0.015

0.34

5.3

14.0

0.1

261+00 Rt.

251+00 Rt.

Concrete
Barrier
Rail

1000

0.022

0.016

0.015

2.34

9.6

14.0

0.2

256+00 Lt.

252+00 Lt.

Concrete
Barrier
Rail

400

0.021

0.019

0.015

0.83

5.9

14.0

0.1

297+40 Rt.

276+30 Rt.

Concrete
Barrier
Rail

2110

0.040

0.010

0.015

3.57

13.5

15.0

0.1

315+00 Rt.

309+70 Rt.

Concrete
Barrier
Rail

530

0.053

0.020

0.015

1.30

5.7

14.0

0.1

328+10 Lt.

307+20 Lt.

Concrete
Barrier
Rail

2090

0.055

0.020

0.015

3.76

14.0

0.1

320+00 Rt.

315+00 Rt.

Concrete
Barrier
Rail

500

0.052

0.020

0.015

1.23

5.6

15.0

0.1

330+00 Rt.

320+00 Rt.

Concrete
Barrier
Rail

1000

0.053

0.020

0.015

212

6.8

16.0

0.1

337+50 Rt.

330+10 Rt.

Concrete

Barrier
Rail

740

0.053

0.023

0.015

2.06

6.2

15.0

0.1

345+10 Rt.

337+50 Rt.

Concrete
Barrier
Rail

760

0.057

0.020

0.015

1.80

6.3

15.0

0.1

353+70 Rt.

345+10 Rt.

Concrete
Barrier
Rail

860

0.051

0.013

0.015

2.01

8.8

15.0

0.2

348+00 Lt.

342+60 Lt.

Concrete
Barrier
Rail

540

0.052

0.020

0.015

1.30

5.7

15.0

0.1

353+50 Lt.

348+00 Lt.

Concrete
Barrier
Rail

550

0.053

0.020

0.015

1.33

5.7

15.0

0.1

364+60 Lt.

353+50 Lt.

Concrete
Barrier
Rail

1110

0.044

0.020

0.015

2.62

7.7

15.0

0.2

30% Drainage Analysis

USA Parkway
Appendix B
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Wood Rodgers, Inc.

November, 2013



Appendix B
Proposed Conditions
Onsite Spread Calculations

10-Year
Upstream | Downstream Length | Longitudinal | Road Cross | Manning's Peak

Station | Station Type (f) | Slope (ft/ft) | Slope (ft/ft) n Spread | Allowable

Flow(cfs)| (f) |Spread (] PePth (ft)

Concrete
364+60 Rt.| 353+70 Rt. Barrier 1940 0.025 0.020 0.015 2.76 8.7 15.0 0.2
Rail
Concrete
373+60 Lt.| 366+90 Lt. Barrier 670 0.009 0.019 0.015 1.46 8.6 11.0 0.2
Rail
Concrete
372+50 Rt.| 366+80 Rt Barrier 570 0.014 0.019 0.015 1.28 7.5 11.0 0.1
Rail
Concrete
373+50 372+00 Barrier 160 0.003 0.025 0.015 0.31 4.9 10.0 0.1
Rail
Concrete
373+60 388+80 Barrier 1520 0.010 0.025 0.015 3.70 10.0 10.0 0.3
Rail
Concrete
388+00 Rt.| 394+05 Rt. Barrier 605 0.012 0.019 0.015 1.85 8.9 11.0 0.2
Rail
Concrete
373+60 Lt.| 382+90 Lt. Barrier 930 0.009 0.038 0.015 1.70 5.9 11.0 0.2
Rail
Concrete
382+90 Lt | 392+10 Lt. Barrier 910 0.009 0.019 0.015 1.76 9.2 11.0 0.2
Rail
Concrete
411+30 Rt.| 401+80 Rt. Barrier 950 0.043 0.013 0.015 2.29 9.3 11.0 0.1
Rail
Concrete
410+10 Lt.| 404+70 Lt. Barrier 540 0.040 0.013 0.015 1.28 9.8 11.0 0.1
Rail
Concrete
414450 Lt.| 410+10 Lt. Barrier 440 0.041 0.013 0.015 2.20 9.8 11.0 0.1
Rail
Concrete
418+10 410+10 Barrier 790 0.044 0.019 0.015 1.96 7.1 10.0 0.1
Rail
Concrete
420+00 Lt.| 414+50 Lt. Barrier 550 0.044 0.013 0.015 1.31 7.7 11.0 0.1
Rail
Concrete
425+00 Rt.| 418+10 Rt. Barrier 690 0.043 0.013 0.015 1.67 8.5 11.0 0.1
Rail
Concrete
425+70 Lt.| 420+00 Lt. Barrier 570 0.039 0.013 0.015 1.46 8.2 11.0 0.1
Rail
Concrete
427+00 424+40 Barrier 260 0.035 0.020 0.015 0.65 4.7 11.0 0.1
Rail
Concrete
436+60 Lt.[ 429+80 Lt. Barrier 680 0.046 0.013 0.015 1.47 8.1 11.0 0.1
Rail
Concrete
439+00 Rt.| 433+00 Rt. Barrier 600 0.038 0.024 0.015 1.42 5.6 11.0 0.1
Rail
Concrete
449+80 Rt.| 443+00 Rt. Barrier 680 0.040 0.013 0.015 1.1 7.4 11.0 0.1
Rail
Concrete
452+20 Lt.| 445+70 Lt. Barrier 650 0.022 0.013 0.015 1.50 9.3 11.0 0.1
Rail
Concrete
464+00 Lt.| 458+40 Lt. Barrier 560 0.018 0.020 0.015 1.38 7.1 11.0 0.1
Rail

30% Drainage Analysis
USA Parkway Wood Rodgers, Inc.
Appendix B Page 20f 4 November, 2013



Appendix B
Proposed Conditions
Onsite Spread Calculations

10-Year
Upstream | Downstream Length | Longitudinal | Road Cross| Manning's Peak

Station | Station | 1YP® (ft) | Slope (ft/ft) | Slope (ftift)| n Spread | Allowable

Flow(cfs)| (ft) |Spread (| PPt (®)

Concrete
461+10 458+50 Barrier 250 0.016 0.013 0.015 0.68 7.3 11.0 0.1
Rail
Concrete
470+60 Rt.| 461+20 Rt. Barrier 940 0.012 0.020 0.015 1.97 9.1 11.0 0.2
Rail
Concrete
469+00 463+70 Barrier 530 0.015 0.020 0.015 1.18 6.9 11.0 0.1
Rail
Concrete
475+00 469+00 Barrier 600 0.020 0.020 0.015 1.43 71 11.0 0.1
Rail
Concrete
493+60 Rt.| 472+80 Rt. Barrier 2080 0.054 0.038 0.015 413 5.8 11.0 0.2
Rail
Concrete
481400 Lt.{ 475+00 Lt. Barrier 600 0.022 0.013 0.015 1.54 9.3 11.0 0.1
Rail
Concrete
489+10 Lt.| 481+00 Lt. Barrier 1410 0.057 0.013 0.015 1.82 8.3 11.0 0.1
Rail
Concrete
491+00 488+50 Barrier 250 0.056 0.020 0.015 0.60 4.2 11.0 0.1
Rail
Concrete
510+50 Rt.| 493+60 Rt. Barrier 1690 0.044 0.035 0.015 3.47 6.0 16.0 0.2
Rail
Concrete
510+60 Rt.| 511+90 Rt. Barrier 30 0.067 0.013 0.015 0.19 3.5 16.0 0.1
Rail
Concrete
518+00 Lt.| 524+30 Lt. Barrier 630 0.057 0.013 0.015 1.38 7.5 16.0 0.1
Rail
Concrete
516+30 Rt.| 526+80 Rt. Barrier 1050 0.055 0.025 0.015 2.44 6.2 16.0 0.2
Rail
Concrete
518+00 Lt.| 524+30 Lt. Barrier 630 0.059 0.013 0.015 1.38 7.5 16.0 0.1
Rail
Concrete
516+30 Rt.| 526+80 Rt. Barrier 1050 0.041 0.013 0.015 2.44 9.8 16.0 0.1
Rail
Concrete
537+00 Rt.| 540+30 Rt. Barrier 330 0.048 0.013 0.015 0.77 6.3 16.0 0.1
Rail
Concrete
542+50 Lt.| 539+00 Lt. Barrier 350 0.069 0.013 0.015 0.69 5.6 16.0 0.1
Rail
Concrete
569+00 Rt.| 575+90 Rt. Barrier 690 0.042 0.038 0.015 1.51 4.2 15.0 0.2
Rail
Concrete
572+10 Lt.| 573+50 Lt. Barrier 140 0.029 0.013 0.015 0.29 2.9 15.0 0.1
Rail
Concrete
583+00 585+10 Barrier 210 0.043 0.020 0.015 0.58 4.4 11.0 0.1
Rail
Concrete
585+00 Lt.| 604+50 Lt. Barrier 1950 0.038 0.020 0.015 3.45 10.4 11.0 0.2
Rail
Concrete
588+10 Rt.| 604+50 Rt. Barrier 1640 0.038 0.020 0.015 3.48 8.7 11.0 0.2
Rail

30% Drainage Analysis
USA Parkway Wood Rodgers, Inc.
Appendix B Page 30f 4 November, 2013



Appendix B
Proposed Conditions
Onsite Spread Calculations

10-Year
Upstrfeam Downstream o Length | Longitudinal | Road Cross | Manning's Peak R P
Station | Station () | Slope (ft/ft) | Slope (ft/ft) n Flow (cfe) F;ﬁ) Spread (ftyr| D2Pth ()
Concrete
604+50 Lt.| 620+50 Lt. Barrier 1600 0.038 0.020 0.015 4.02 9.2 11.0 0.2
Rail
Concrete
604+50 Rt.| 620+50 Rt. Barrier 1600 0.038 0.020 0.015 3.25 8.5 11.0 0.2
Rail
Notes:
Refer to Appendix A for feature Peak Flow Estimates.
*Allowable Spread is shoulder width plus half the width of 1 lane
Only barrier rail that collects flow is whon in the table
30% Drainage Analysis
USA Parkway Wood Rodgers, Inc.
Page 4of 4 November, 2013
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Appendix B
Proposed Conditions

Onsite Drop Inlet Capacity and Bypass

Approximate Roadway Pgsgl: I(qfttI?t;?rs- Manning's # of Grate Prais Additional 10_:)?':) Inlet
Station inlerAybertacation L;ngntudmal Channel Side Slope n Grates | Width (ft) Lel;tgth 2K Bypass Flow Antalniow Interception Bynass Bypass Destination
ope (ft/ft) (H:V) (ft)  |Flow (cfs) (cfs) (cfs) (cfs) Flow (cfs)
36+35 Type 2 Channel 0.033 7.5 0.036 2 2 3 2.77 0.25 3.02 3.02 0.00 Offsite
50+50 Type 2 Channel 0.038 10 0.036 2 2 4 3.48 0.00 3.48 3.23 0.25 36+35
86+00 Type 2 Channel 0.012 10 0.036 2 2 4 5.29 0.55 5.84 5.75 0.09 Offsite
102+50 Type 2 Channel 0.039 10 0.036 1 2 4 2.42 0.26 2.68 2.13 0.55 86+00
115+50 Type 2 Channel 0.005 10 0.036 1 2 4 2.74 0.17 291 2.65 0.26 102+50
124+80 Type 2 Channel 0.030 6.7 0.036 2 2 4 6.26 0.98 7.24 7.07 0.17 115+50
139+50 Type 2 Channel 0.031 6.7 0.036 1 2 4 4.34 0.69 5.03 4.05 0.98 124+80
159+00 Type 2 Channel 0.030 6.7 0.036 1 2 4 3.33 0.72 4.05 3.36 0.69 139+50
180+00 Type 2 Channel 0.023 6.7 0.036 1 2 4 3.64 0.75 4.39 3.67 0.72 159+00
202+00 Type 2 Channel 0.006 6.7 0.036 1 2 4 541 1.17 6.58 5.83 0.75 180+00
220+00 Type 2 Channel 0.024 6.7 0.036 1 2 4 2.87 0.59 3.46 241 1.05 202+00
220+40 Rt. Type 5 | Barrier Rail 0.015 70 0.015 1 2 2.5 0.34 0.00 0.34 0.22 0.12 202+00
236+50 Type 2 Channel 0.022 6.7 0.036 1 2 4 3.16 0.76 3.92 3.33 0.59 220+00
253+80 Type 2 Channel 0.020 6.7 0.036 1 2 4 3.53 1.19 4.72 3.96 0.76 236+50
273+50 Type 2 Channel 0.022 6.7 0.036 1 2 4 5.32 0.89 6.21 5.02 1.19 253+80
288+50 Type 2 Channel 0.050 10 0.036 1 2 4 2.56 1.00 3.56 2.67 0.89 273450
303+00 Type 2 Channel 0.055 10 0.036 1 2 4 3.09 0.68 3.77 2.77 1.00 288+50
309+70 Rt. Type 5 | Barrier Rail 0.044 70 0.015 3 2 2.5 1.30 0.20 1.50 1.34 0.16 303+00
315+00 Rt. Type 5 | Barrier Rail 0.044 70 0.015 3 2 2.5 1.23 0.43 1.66 1.46 0.20 309+70 Rt.
319+10 Type 2 Channel 0.053 10 0.036 1 2 4 1.22 1.22 2.44 1.92 0.52 303+00
329+80 Type 2 Channel 0.052 10 0.036 1 2 4 4.17 0.20 4.37 3.15 1.22 319+10
320+00 Rt. Type 5 | Barrier Rail 0.044 70 0.015 3 2 2.5 2.12 0.43 2.55 2.1 0.45 309+70 Rt.
330+10 Rt. Type 5 | Barrier Rail 0.055 70 0.015 3 2 2.5 2.06 0.39 2.45 2.02 0.43 315+00 Rt.
337+50 Rt. Type 5 | Barrier Rail 0.055 70 0.015 3 2 2.5 1.80 0.48 2.28 1.89 0.39 330+10 Rt.
342+60 Lt. Type 5 | Barrier Rail 0.044 75 0.015 3 2 2.5 1.30 0.27 1.57 1.37 0.20 329480
348+00 Lt. Type 5 | Barrier Rail 0.044 75 0.015 3 2 2.5 1.33 0.51 1.84 157 0.27 342+60 Lt.
353450 Lt. Type 5 | Barrier Rail 0.044 75 0.015 3 2 2.5 2.62 0.00 2.62 2.11 0.51 348+00 Lt.
345+20 Rt. Type 5 | Barrier Rail 0.053 75 0.015 3 2 2.5 2.01 0.55 2.56 2.08 0.48 337+50 Rt.
353+50 Rt. Type 5 | Barrier Rail 0.053 75 0.015 3 2 2.5 2.76 0.00 2.76 2.21 0.55 345+20 Rt.
372+00 Type 2 | Barrier Rail 0.014 40 0.015 1 2 3 0.31 0.00 0.31 0.25 0.06 Offsite
382+90 Lt. Type 5 | Barrier Rail 0.010 40 0.015 2 2 2.5 1.70 0.00 1.70 1.44 0.26 392+10 Lt.
388+80 Type 2 | Barrier Rail 0.018 45 0.015 3 2 4 3.70 0.00 3.70 3.56 0.14 394+10 Rt.
392+10 Lt. Type 5 | Barrier Rail 0.005 50 0.015 3 2 2.5 1.76 0.26 2.02 1.93 0.09 394+10
394+10 Type 2 Channel 0.005 28 0.015 2 2 4 0.94 0.09 1.03 1.02 0.01 Low Point-no bypass
394+00 Rt. Type 5 | Barrier Rail 0.005 28 0.015 2 2 2.5 1.86 0.00 1.86 1.72 0.14 Low Point-no bypass
396+10 Type 2 Channel 0.015 5 0.036 2 2 4 2.87 0.23 3.10 3.1 0.00 394+00 Rt.
404+70 Lt. Type 5 | Barrier Rail 0.033 75 0.015 3 2 2.5 1.28 0.42 1.70 1.47 0.23 396+10
410+00 Lt. Type 5 | Barrier Rail 0.033 75 0.015 2 2 2.5 1.07 0.40 1.47 1.05 0.42 404+70 Lt.
410+10 Type 2 | Barrier Rail 0.043 75 0.015 3 2 4 1.96 0.23 2.19 2.01 0.18 Across Rd
414450 Lt. Type 5 | Barrier Rail 0.043 50 0.015 3 2 2.5 2.78 0.27 3.05 2.65 0.40 410+00 Lt.
30% Drainage Analysis
USA Parkway
Appendix B Page 1lof 2

Wood Rodgers, Inc.
November, 2013



Appendix B
Proposed Conditions
Onsite Drop Inlet Capacity and Bypass

Wood Rodgers, Inc.
November, 2013

Approximate edtway szr:: ?fttlft;cfrs- Manning's # of Grate Riae Additional 10-:)‘:2:) Inlet
Station Iijler Type) 4-o5ation Lsolngltudmal Channel Side Slope n Grates | Width (ft) Ler;tgth bk Bypass Flow YoLdizlow Interception ByPess Bypass Destination
ope (ft/ft) (HV) (ft)  |Flow (cfs) (cfs) (cfs) (cfs) Flow (cfs)
418+10 Rt. Type 5 | Barrier Rail 0.035 70 0.015 3 2 2.5 1.67 0.22 1.89 1.66 0.23 410+10
420+00 Lt. Type 5 | Barrier Rail 0.042 50 0.015 2 2 2.5 1.46 0.00 1.46 1.19 0.27 414+50 Lt.
424450 Type 2 | Barrier Rail 0.020 75 0.015 1 2 4 0.65 0.00 0.65 0.43 0.22 418+10 Rt.
427+00 Type 2 Channel 0.042 5 0.036 2 2 4 3.04 0.63 3.67 3.65 0.02 Across Rd/Offsite
433+00 Rt. Type 5 | Barrier Rail 0.033 45 0.015 2 2 2.5 1.42 0.00 1.42 1.17 0.25 427+00
438+00 Type 2 Channel 0.043 5 0.036 1 2 4 2.36 0.68 3.04 2.66 0.38 427+00
445+70 Lt. Type 5 | Barrier Rail 0.030 75 0.015 3 2 2.5 1.50 0.00 1.50 1.32 0.18 438+00
446+50 Type 2 Channel 0.035 5 0.036 1 2 4 3.30 0.00 3.30 3.06 0.24 438+00
461+20 Rt. Type 5 | Barrier Rail 0.005 50 0.015 3 2 2.5 1.97 0.00 1.97 1.71 0.26 438+00
463470 Type 2 | Barrier Rail 0.009 75 0.015 2 2 4 1.18 0.37 1.55 1.39 0.16 Across Rd/Offsite
469+00 Type 2 | Barrier Rail 0.014 25 0.015 1 2 4 1.43 0.17 1.60 1.23 0.37 463+70
475+00 Lt. Type 5 | Barrier Rail 0.031 50 0.015 3 2 2.5 1.54 0.47 2.01 1.84 0.17 469+00
481+00 Lt. Type 5 | Barrier Rail 0.060 50 0.015 2 2 2.5 1.82 0.21 2.03 1.56 0.47 475400 Lt.
488+50 Type 2 | Barrier Rail 0.062 45 0.015 1 2 3 0.60 0.00 0.60 0.39 0.21 481+00 Lt.
491+00 Type 2 Channel 0.057 10 0.036 2 2 4 3.07 0.00 3.07 3.01 0.06 Across Rd/Offsite
493+60 Rt. Type 5 | Barrier Rail 0.060 20 0.015 2 2 2.5 3.47 0.00 3.47 3.08 0.39 Offsite
524+30 Lt. Type 5 | Barrier Rail 0.057 77 0.015 3 2 2.5 1.38 0.00 1.38 1.22 0.16 540+00
524+50 Type 2 Channel 0.042 3.5 0.036 1 2 3 2.00 0.00 2.00 1.79 0.21 540+00
540+00 Type 2 Channel 0.059 5 0.036 1 2 4 5.44 0.37 5.81 4.63 1.18 555+00
540+30 Rt. Type 5 | Barrier Rail 0.048 77 0.015 2 2 2.5 0.77 0.00 0.77 0.62 0.15 555+00
555+00 Type 2 Channel 0.060 5 0.036 2 2 4 4.41 1.33 5.74 5.66 0.08 570+00
570+00 Type 2 Channel 0.036 6.67 0.036 1 2 4 471 0.08 4,79 3.84 0.95 582+90
573+50 Lt. Type 5 | Barrier Rail 0.029 77 0.015 1 2 2.5 0.29 0.00 0.29 0.18 0.11 582+90
582+90 Type 2 Channel 0.036 5 0.036 2 2 4 2.38 1.06 3.44 3.43 0.01 586+00
586+00 Type 2 | Barrier Rail 0.015 5 0.036 2 2 3 3.48 0.01 3.49 3.37 0.12 604+50 Lt.
604+50 Lt. Type 5 | Barrier Rail 0.038 67 0.015 2 2 2.5 3.48 0.06 3.54 211 1.43 Offsite
604+50 Rt. Type 5 | Barrier Rail 0.038 67 0.015 2 2 2.5 3.54 0.06 3.60 2.13 1.47 Offsite
638+00 Type 2 Channel 0.037 6.25 0.036 1 2 4 4.02 0.00 4.02 3.32 0.70 658+50
658+50 Type 2 Channel 0.037 6.25 0.036 1 2 4 2.26 0.70 2.96 2.53 0.43 679+50
679+50 Type 2 Channel 0.017 6.25 0.036 1 2 4 6.16 0.43 6.59 5.46 1.13 692+60
692+60 Type 2 Channel 0.050 5 0.036 2 2 4 3.29 1.13 4.42 4.31 0.11 Offsite
30% Drainage Analysis
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Appendix B

Proposed Conditions Summary of Channels

Approx. Approx. Channel Invert Elevations Channel | 25°Year | 100-Year | ooeq | stable Assumed | Assumed | Assumed | Top Cross- o Hydraullc : Is Channel | Max Shear | ooy Shields Safety Permissible c's(hz :';':':e Rip Rap Size
Upstream Downstream Length (ft) Siope (ftft) Peak Peak D Depth, D Bottom Left Side | Right Side Depth (ft) | Width (ft) Sectional perimeter (ft)| Radius (ft) Manning's n | Velocity (fps)| Q (cfs) Slzlpg Stress, td Number | Parameter, x| Factor, SF Shear Stress, STABLE or Notes
Station Station Upii;e)am Dowr(lfst;ream pe (ff) | 10w (cts)| Flow (cfs) 50 Pt Ds | wigth (ft) | Stope (H:v) | Stope (H:v) | ¢P Area (sf) Optimized?| (Ibs/sf) b ' tp (Ibs/sf) e
509+89 Rt. 521+87 Rt. 1087 5665.41 5625.31 0.037 51.6 83.9 0.620 1.347 0 6 4 1.33 133 8.8 13.6 0.65 0.036 5.883 52.0 Yes 3.06 3.0E+05 0.15 1.5 9.54 Stable Class 150
521487 Rt. 533+65 Rt. 1178 5625.31 5554.97 0.060 51.6 83.9 1.370 1.838 0 2 2 1.84 7.4 6.8 8.2 0.82 0.042 7.659 51.9 Yes 6.86 8.6E+05 0.15 1.5 21.08 Stable Class 300
533465 Rt. 539+98 Rt. 633 5554.97 5517.98 0.058 104.9 1703 1.780 2.441 0 2 2 2.45 9.8 12.0 11.0 1.10 0.043 8.779 105.4 Yes 8.93 1.3E+06 0.15 15 27.39 Stable Class 400
539498 Rt. 555+08 Rt. 1510 5518.00 5429.44 0.059 104.9 170.3 1.790 2.446 0 2 2 2.45 9.8 12.0 11.0 1.10 0.044 8.787 105.5 Yes 8.97 1.3E+06 0.15 15 27.55 Stable Class 400
555408 Rt. 556+81 Rt. 173 5429.40 5418.64 0.062 104.9 170.3 1.900 2.448 0 2 2 2.45 9.8 12.0 11.0 1.10 0.044 8.959 107.6 Yes 9.51 1.4E+06 0.15 1.5 29.24 Stable Class 400
556+81 Rt 577+00 Rt 1909 5418.60 5329.88 0.046 1175.1 1813.0 2.700 4.655 3 6 2 4.60 39.8 98.4 40.9 240 0.047 12.336 12144 Yes 13.34 2.7E+06 0.15 1.5 4155 Stable Class 700
577+00 Rt. 585+82 Rt 992 5329.88 5287.94 0.042 1176.7 1814.5 2.400 4.549 4 4 4 4.50 40.0 99.0 411 241 0.046 12.010 1189.0 Yes 11.87 2.4E+06 0.15 15 36.94 Stable Class 550
585+82 Rt 588+90 Rt 308 5287.94 5273.18 0.048 1181.1 1818.9 2.300 3.846 6 6 4 3.90 45.0 99.5 458 217, 0.045 12.024 1195.8 Yes 11.66 2.3E+06 0.15 15 35.40 Stable Class 550
518+41 Lt. 524465 Lt. 624 5639.53 5615.76 0.038 111.2 182.1 1.200 2.524 0 2 4 2.24 134 15.1 14.2 1.06 0.041 7.416 111.6 Yes 5.32 7.3E+05 0.15 15 18.47 Stable Class 300
524+65 Lt. 529+47 Lt. 482 5615.76 5593.41 0.046 111.2 182.1 1.300 2.246 0 2 4 217 13.0 14.1 13.7 1.03 0.041 7.905 111.7 Yes 6.28 8.4E+05 0.15 15 20.01 Stable Class 300
529+47 Lt. 537+49 Lt. 802 5593.41 5529.49 0.080 177.9 293.6 2.400 2413 0 2 4 243 14.6 17.7 15.4 1.15 0.046 10.090 178.7 Yes 12.09 2.0E+06 0.15 15 36.94 Stable Class 550
537+49 Lt. 549+31 Lt. 1182 5529.49 5456.90 0.061 195.2 323.7 2.400 3.131 0 2 2 3.13 12.5 19.6 14.0 1.40 0.046 10.082 197.5 Yes 11.99 2.0E+06 0.15 15 36.94 Stable Class 550
549+31 Lt. 569+96 Lt. 2065 5456.90 5346.00 0.054 266.9 446.5 2.400 3.581 0 2 2 3.60 14.4 25.9 16.1 1.61 0.046 10.349 268.3 Yes 12.06 2.0E+06 0.15 15 36.94 Stable Class 550
569+96 Lt. 582449 Lt. 1253 5346.00 5305.92 0.032 266.9 446.5 1.500 3.758 0 2 2 3.90 15.6 30.4 17.4 1.74 0.042 9.111 277.2 Yes 7.78 1.1E+06 0.15 15 23.09 Stable Class 400
582+49 Lt 584+50 Lt 200 5305.00 5295.00 0.050 266.9 4465 2.300 3.686 0 2 2 3.64 14.6 26.5 16.3 1.63 0.045 10.131 268.5 Yes 11.36 1.9E+06 0.15 i5 35.40 Stable Class 550
584+50 Lt. 598+00 Lt. 1350 5303.00 5239.00 0.047 344.6 577.3 2.400 4.056 0 2 2 4.05 16.2 32.8 18.1 1.81 0.046 10.518 345.0 Yes 11.98 2.1E+06 0.15 15 36.94 Stable Class 550
598+00 Lt. 601+10 Lt. 310 5239.00 5226.15 0.041 564.4 925.6 2.600 5.026 0 2 2 5.10 204 52.0 22.8 2.28 0.046 11.317 588.7 Yes 13.19 2.4E+06 0.15 15 40.01 Stable Class 700
601+10 Lt. 611+38 Lt. 1028 5226.15 5189.74 0.035 570.3 939.9 2.300 5.203 0 2 2 5.20 20.8 54.1 233 233 0.045 10.816 584.9 Yes 11.49 2.0E+06 0.15 15 35.40 Stable Class 550
611+38 Lt. 636+97 Lt. 2559 5189.74 5092.00 0.038 573.9 948.4 2.440 5.119 0 2 2 5.20 20.8 54.1 233 233 0.046 11.122 601.5 Yes 12.39 2.2E+06 0.15 1.5 37.55 Stable Class 550
636+97 Lt. 637486 Lt. 90 5092.00 5090.12 0.038 573.9 948.4 2.440 5.145 0 2 2 5.20 20.8 54.1 233 233 0.046 11.093 599.9 Yes 12.33 2.2E+06 0.15 15 37.55 Stable Class 550
637+86 Lt. 645+67 Lt. 781 5090.12 5067.45 0.029 737.1 1222.2 1.800 4.969 0 2 4 4.91 29.5 72.3 31.1 2.33 . 0.044 10.210 738.4 Yes 8.89 1.5E+06 0.15 1.5 27.70 Stable Class 400
616+16 Rt 622+92 Rt 677 518234 5154.84 0.041 1181.2 1819.1 2.400 4734 4 4 3 474 372 97.6 38.5 253 0.046 12.180 1188.7 Yes 1201 2 4E+06 015 15 36.94 Stable Class 550
622492 Rt. 629+84 Rt. 692 5154.84 5122.94 0.046 1182.4 1937.6 2.300 3.998 8 6 2 4.00 40.0 96.0 41.0 2.34 0.045 12.399 1190.3 Yes 11.51 2.3E+06 0.15 15 35.40 Stable Class 550
634+98 Rt. 645+43 Rt. 1045 5102.18 5071.20 0.030 1182.4 1820.5 1.650 4.460 6 6 2 4.50 42.0 108.0 43.1 251 0.043 10.991 1187.0 Yes 8.32 1.5E+06 0.15 15 25.39 Stable Class 400
645+43 Rt. 650+05 Rt. 462 5071.20 5057.90 0.029 1182.4 1820.5 1.800 5.010 2 6 2 5.00 42.0 110.0 43.2 2.54 0.044 10.786 1186.4 Yes 8.98 1.6E+06 0.15 15 27.70 Stable Class 400
650+05 Rt. 659+88 Rt. 983 5057.90 5020.20 0.038 1270.2 1937.6 2.400 5.014 2 6 2 5.00 42.0 110.0 43.2 2.54 0.046 11.866 1305.3 Yes 11.97 2.3E+06 0.15 15 36.94 Stable Class 550
659+88 Rt 678+80 Rt. 1892 5020.20 4992.93 0.014 1504.2 2368.6 0.990 5.504 3 8 3 5.50 58.0 167.8 59.1 284 0.039 9.070 1521.5 Yes 495 7.4E+05 0.15 15 15.24 Stable Class 150
678+80 Rt. 692+81 Rt 1400 4992.93 492754 0.047 17345 2716.3 2.900 4.975 6 6 2! 5.00 46.0 130.0 472 2.75 0.047 13.371 1738.2 Yes 14.57 3.2E+06 0.15 15 4463 Stable Class 700
677+07 Lt. 694+30 Lt. 1723 5003.88 4921.68 0.048 6.4 9.9 0.400 0.672 0 6 2 0.62 5.0 1.5 5.1 0.30 0.034 4.297 6.6 Yes 1.85 1.4E+05 1.30 0.1 53.30 Stable Earthen Channel
509+80 Rt. 492+77 Rt. 1703 5667.36 5579.31 0.052 100.7 169.0 1570 2.433 0 2 2 245 9.8 12.0 11.0 1.10 0.043 8.432 101.2 Yes 7.90 1.1E+06 0.15 1.5 24.16 Stable Class 400
509+50 Lt. 493470 Lt. 1580 5665.28 5596.00 0.044 39.2 65.3 0.940 1.718 0 2 2 1.72 6.9 5.9 7.7 0.77 0.039 6.682 395 Yes 4.71 5.2E+05 0.15 1.5 14.47 Stable Class 150
493+70 Lt. 488+79 Lt. 491 5596.00 5562.55 0.068 39.2 65.3 1.100 1.294 0 4 2 1.35 8.1 5.5 8.5 0.64 0.040 7.180 393 Yes 5.74 6.5E+05 0.15 1.5 16.93 Stable Class 300
468494 Lt. 465+88 Lt. 306 5435.99 5436.10 0.005 10.0 10.0 0.080 1.282 0 4 2 1.12 6.7 3.8 7.1 0.53 0.026 2.658 10.0 Yes 0.35 1.7E+04 0.05 1.0 0.39 Stable Earthen Channel
472+34 Rt. 465+76 Rt. 658 5465.66 5426.82 0.059 3203 533.7 1.600 2.172 6 4 4 2.16 233 316 23.8 133 0.043 10.210 3229 Yes 7.96 1.3E+06 0.15 1.5 24.62 Stable Class 400
465+76 Rt. 462+01 Rt. 375 5426.82 5415.00 0.032 320.3 533.7 1.000 2.542 3 6 4 2.51 28.1 39.0 28.6 1.36 0.040 8.218 320.7 Yes 4.94 6.8E+05 0.15 15 15.39 Stable Class 300
458+80 Rt. 457+71Rt. 109 5406.00 5398.86 0.066 716.8 1151.9 2.400 2.936 6 6 4 2.94 35.4 60.9 36.0 1.69 0.046 11.812 718.8 Yes 12.02 2.3E+06 0.15 1.5 36.94 Stable Class 550
452+55 Rt. 448+60 Rt. 405 5454.00 5440.00 0.035 0.5 0.5 0.200 0.464 0 4 2 0.27 1.6 0.2 17 0.13 0.030 2.324 0.5 Yes 0.58 3.8E+04 0.05 1.0 0.96 Stable Earthen Channel
452459 Lt. 447430 Lt. 529 5449.86 5436.07 0.026 32,6 54.5 0.470 1.445 0 4 2 1.44 8.6 6.2 9.1 0.68 0.035 5.342 33.2 Yes 2.34 2.1E+05 0.15 15 7.23 Stable Class 150
447430 Lt. 446+63 Lt. 67 5436.07 5407.00 0.434 326 54.7 2.490 0.460 K 6 2 0.50 8.0 3.0 8.1 0.37 0.046 10.956 329 Yes 13.54 2.2E+06 0:15 15 38.32 Stable Class 550
445+50Rt. 440+200Rt. 475 5428.00 5406.00 0.046 1.9 1.9 0.250 0.433 0 4 2 0.43 2.6 0.6 2.7 0.20 0.031 3.534 2.0 Yes 1.24 7.3E+04 1.09 0.1 28.03 Stable Earthen Channel
445+80 Lt. 438+03 Lt. 777 5431.04 5397.36 0.043 8.1 133 0.400 0.739 0 4 2 0.77 4.6 1.8 4.9 0.37 0.034 4.662 83 Yes 2.08 1.5E+05 1.33 0.1 54.78 Stable Earthen Channel
437+00Rt. 431+20Rt. 578 5394.00 5372.00 0.038 0.7 0.7 0.200 0.421 0 4 2 031 19 0.3 2.0 0.15 0.030 2.674 0.8 Yes 0.74 4.4E+04 1.01 0.0 20.66 Stable Earthen Channel
428+75Rt. 425.50Rt. 297 5362.00 5346.00 0.054 0.3 03 0.200 0.297 0 4 2 0.21 13 0.1 1.3 0.10 0.030 2.453 03 Yes 0.71 4.0E404 1.00 0.0 20.44 Stable Earthen Channel
438+03 Lt. 426+00 Lt. 1203 5397.36 5349.91 0.039 6.4 10.2 0.350 0.711 0 4 2 0.71 43 1.5 4.5 0.34 0.033 4.308 6.5 Yes 1.75 1.2E+05 1.25 0.1 44.77 Stable Earthen Channel
426+00 Lt. 424+50 Lt. 150 5349.91 5312.91 0.247 6.4 10.2 1.990 0.646 0 2 2 0.66 2.6 0.9 3.0 0.30 0.044 7.385 6.4 Yes 10.16 1.2E+06 0.15 1.5 30.63 Stable Class 400
422+04 Lt. 420455 Lt. 149 5331.21 5324.47 0.045 9.6 16.1 0.400 0.709 0 4 2 0.81 4.9 2.0 51 0.38 0.034 4.926 9.7 Yes 2.29 1.6E+05 1.36 0.1 55.84 Stable Earthen Channel
420455 Lt. 414+56 Lt. 599 5324.47 5299.03 0.042 15.9 26.6 0.500 0.943 0 4 2 1.01 6.1 3.1 6.4 0.48 0.035 5.328 16.3 Yes 2.68 2.2E+05 0.15 15 7.70 Stable Class 150
414456 Lt. 402452 Lt. 1204 5299.03 5249.77 0.041 10.6 173 0.400 0.783 0 4 2 0.86 5.2 2.2 5.4 0.41 0.034 4.876 10.8 Yes 2.20 1.6E+05 136 0.1 55.64 Stable Earthen Channel
402+52 Lt. 401+57 Lt. 95 5249.77 5231.88 0.188 10.6 173 1.970 0.838 0 2 2 0.84 34 1.4 3.8 0.38 0.044 7.591 10.7 Yes 9.87 1.2E+06 0.15 15 30.32 Stable Class 400
399+64 Lt. 396+45 Lt. 320 5244.90 5239.83 0.016 14.6 24.4 0.210 1.062 0 4 2 1.11 6.7 3.7 7.0 0.53 0.030 4.005 14.8 Yes 1.10 6.9E+04 1.08 0.1 23.32 Stable Earthen Channel
396+45 Lt. 391452 Lt. 493 5239.83 5229.16 0.022 4.9 7.9 0.170 0.629 0 4 2 0.69 4.1 1.4 4.3 032 0.029 3514 4.9 Yes 0.93 4.9E+04 1.02 0.1 17.83 Stable Earthen Channel
381+20 Lt. 386+10 Lt. 53 5229.54 5226.43 0.059 17.1 28.2 0.650 0.888 0 6 2 0.88 7.0 3.1 73 0.43 0.037 5.551 17.2 Yes 3.22 3.0E+05 0.15 15 10.00 Stable Class 150
381+20 Lt. 377459 Lt. 330 5229.54 5225.98 0.011 124 20.1 0.200 1.486 0 2 2 132 53 35 549 0.59 0.030 3.595 125 Yes 0.89 5.9E+04 1.05 0.1 21.59 Stable Earthen Channel
373+58 Lt. 377459 Lt. 390 5245.08 5225.98 0.049 124 20.1 0.550 0.900 0 4 2 0.90 54 24 5.7 0.43 0.036 5.214 12.7 Yes 2.75 2.4E+05 0.15 1.5 8.46 Stable Class 150
373+00 Rt. 365+48 Rt. 749 5254.00 5225.95 0.037 11.7 19.3 0.500 1.070 0 4 2 0.89 53 24 5.6 0.42 0.035 4.598 109 No 2.08 1.9E4+05 1.44 0.1 73.96 Stable Class 150
365+48 Rt. 359+51 Rt. 597 5225.95 5206.23 0.033 14.1 234 0.400 0.970 0 4 2 0.99 589 29 6.3 047 0.034 4.812 14.1 Yes 2.04 1.6E+05 1.35 0.1 55.38 Stable Earthen Channel
359+51 Rt. 357+87 Rt. 164 5206.23 5197.29 0.055 20.8 34.9 0.900 1.323 0 2 2 1.30 5.2 3.4 5.8 0.58 0.039 6.226 21.0 Yes 4.42 4.6E+05 0.15 15 13.85 Stable Class 150
355+24 Rt. 353+85 Rt. 139 5201.43 5192.93 0.061 12.8 215 0.800 1.048 0 2 2 1.05 4.2 2.2 4.7 0.47 0.038 5.833 12.9 Yes 4.01 3.8E+05 0.15 1.5 12.31 Stable Class 150
353+85 Rt. 336+62 Rt. 1723 5192.93 5094.68 0.057 69.6 116.5 1.450 2.038 0 2 2 2.10 8.4 8.8 9.4 0.94 0.042 8.097 71.4 Yes 7.47 9.6E+05 0.15 15 22.32 Stable Class 300
336+62 Rt. 330+23 Rt. 640 5094.68 5061.60 0.052 63.8 107.5 1.330 2.062 0 2 2 2.05 8.2 8.4 9.2 0.92 0.041 7.696 64.7 Yes 6.61 8.4E+05 0.15 15 20.47 Stable Class 300
329+92 Rt. 313+03 Rt. 1689 5064.28 4974.96 0.053 58.8 98.2 1.300 1.970 0 2 2 1.97 7.9 7.8 8.8 0.88 0.041 7.610 59.1 Yes 6.50 8.1E+05 0.15 1.5 20.01 Stable Class 300
313+03 Rt. 303+10 Rt. 993 4974.96 4918.65 0.057 72.8 121.9 1.490 2.105 0 2 2 213 8.5 9.1 9.5 0.95 0.042 8.115 73.6 Yes 7.54 9.9E+05 0.15 15 22.93 Stable Class 300
302+54 Rt. 299+78 Rt. 276 4920.21 4901.58 0.068 20.5 34.4 1.050 1.246 0 2 2 1.26 5.0 3.2 5.6 0.56 0.040 6.614 21.0 Yes 531 5.7E+05 0.15 15 16.16 Stable Class 300
299+78 Rt. 273+64 Rt. 2614 4901.58 4796.16 0.040 47.9 80.6 0.950 1.888 0 2 2 1.88 7.5 21 8.4 0.84 0.039 6.787 48.0 Yes 4.73 5.3E+05 0.15 15 14.62 Stable Class 150
273+64 Rt. 264+92 Rt. 872 4796.16 4779.09 0.020 29.2 49.4 0.310 1.269 0 6 2 1.26 10.1 6.4 10.4 0.61 0.032 4.608 293 Yes 1.54 1.2E+05 1.23 0.1 39.03 Stable Earthen Channel
264+92 Rt. 261+39 Rt. 353 4779.09 4769.01 0.029 29.2 49.4 0.410 1.150 0 6 2 1.20 9.6 5.8 9.9 0.58 0.034 5.142 29.6 Yes 2.14 1.7E+05 1.39 0.1 58.67 Stable Class 150
Assumes 3/4 of flows get to
261+39 Rt. 255+65 Rt. 574 4769.01 4753.84 0.026 728.6 1837.4 1.220 3.699 6 6 2 3.71 35.7 773 36.6 2.11 0.041 9.741 753.2 Yes 6.12 9.8E+05 0.15 15, 18.78 Stable Class 300 channel
Assumes 1/4 of flows get to
255+65 Rt. 253+74 Rt. 191 4753.84 4750.65 0.017 242.9 612.5 0.530 2.543 6 2 4 2.55 213 34.8 22.1 157 0.036 7.309 254.4 Yes 2.66 3.2E+05 0.15 15 8.16 Stable Class 150 channel
Assumes 1/4 of flows get to
253+74 Rt. 251+24 Rt 250 4750.65 4750.41 0.010 2429 612.5 0.340 2.724 2 6 4 2.75 295 433 30.0 1.44 0.033 5.746 248.9 Yes 1.72 1.6E+05 1.36 0.1 47.32 Stable Class 150 channel
251+24 Rt. 238+23 Rt. 1301 475041 4721.30 0.022 50.3 94.2 0.370 1325 0 6 6 132 15.8 10.5 16.1 0.65 0.033 4.989 52.2 Yes 1.84 1.5E+05 133 0.1 50.49 Stable Earthen Channel
238+23 Rt. 220+51 Rt. 1772 4721.30 4683.04 0.022 57.1 106.2 0.400 1.484 0 6 4 1.49 14.9 11.1 15.2 0.73 0.034 5.223 58.0 Yes 2.01 1.7E+05 1.39 0.1 57.05 Stable Class 150
218+97 Rt. 212453 Rt. 644 4687.65 4669.20 0.029 20.7 47.5 0.305 0.853 0 8 6 0.84 11.8 4.9 119 0.42 0.032 4.323 214 Yes 1.50 1.1E+05 1.20 0.1 37.55 Stable Earthen Channel
212+53 Rt. 203+60 Rt. 893 4669.20 4665.81 0.004 166.3 285.0 0.130 2.744 4 2 6 2.70 25.6 40.0 26.3 1.52 0.028 4.308 172.1 Yes 0.64 4.6E+04 1.01 0.0 13.51 Stable Earthen Channel
203+60 Rt. 194+79 Rt. 881 4665.81 4660.00 0.007 203.7 338.1 0.265 3.220 0 2 6 3.20 25.6 41.0 26.4 1.55 0.032 5.110 209.3 Yes 132 1.1E+05 1.21 0.1 32.87 Stable Class 150
192+71 Rt. 180+09 Rt. 1262 4661.57 4638.26 0.018 56.3 92.7 0.276 1.197 0 12 6 1.20 21.6 13.0 21.7 0.60 0.032 4.489 58.2 Yes 1.38 1.0E+05 1.18 0.1 33.43 Stable Earthen Channel
180+09 Rt. 161+80 Rt. 1829 4638.26 4586.95 0.028 56.3 92.7 0.440 1.257 0 12 2 1.26 17.6 11.1 17.8 0.62 0.034 5.274 58.6 Yes 221 1.9E+05 1.45 0.1 65.32 Stable Class 150
123+26 Rt. 118+50 Rt. 476 4474.68 4467.99 0.014 6.2 10.0 0.200 1.140 0 6 4 0.65 6.5 2.1 6.6 0.32 0.030 2.721 5.7 No 0.57 4.5E+04 1.01 0.0 20.71 Stable Earthen Channel
114+77 Rt. 118+50 Rt. 373 4479.73 4467.99 0.031 102.7 172.1 0.770 1.960 0 6 2 1.96 15.7 15.4 16.2 0.95 0.038 6.740 103.6 Yes 3.85 4.3E+05 0.15 1.5 11.85 Stable Class 150
114477 Rt. 112+12 Rt. 265 4465.91 4465.79 0.000 16.3 273 0.020 3.539 0 2 6 1.75 14.0 123 14.4 0.85 0.021 1.377 16.9 Yes 0.05 2.3E+03 0.05 1.00 0.10 Stable Earthen Channel
112+12 Rt. 102459 Rt. 953 4465.79 4429.71 0.038 47.0 79.0 0.890 1.884 0 2 2 1.90 7.6 7.2 8.5 0.85 0.039 6.695 48.3 Yes 4.49 4.9E+05 0.15 15 13.70 Stable Class 150
100+63 Rt. 102+59 Rt. 196 4431.77 4429.71 0.011 47.0 79.0 0.220 1.677 0 6 2 1.66 133 11.0 13.7 0.81 0.031 4.296 47.4 Yes 1.09 7.8E+04 1.11 0.1 25.01 Stable Earthen Channel
30% Drainage Analysis
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Proposed Conditions Summary of Channels

Approx. Approx. Channel Invertilevatibns Channel 25-Year | 100-Year Assumed Stable Assumed Assun_\ed Atssumgd Channel Top Srose: Wetted Hydraulic . 5 Ch?nnel MaxiShiear Reynold's Shields Safety hequissihle cgh:::gltsr:lst:e Rip Rap Size
Upstream | Downstream |, . ¢p (cr) Slope (fuft) |, Pe3k | Peak D Depth, D, | Bottom | LeftSide | RightSide | p e (wigth (| S2€10"8! | oormoater ()] Radius (i) | Manning'sn | Veloclty (fps)]  Q(cfs) | Sizing | Stresstd | Sy ™ Iparameter, Fx| Factor, SF | ShearStress, STABLE or pgtes
Station Station Up!(ifttf;am Dowr(!fstt)ream Flow (cfs)|Flow (cfs) 50 Width (ft) | Slope (H:V) | Slope (H:V) Area (sf) Optimized?| (lbs/sf) tp (Ibsisf) NeTE s
99+25 Rt. 98+35 Rt. 90 4428.13 4424.00 0.046 6.6 11.0 0.350 0.611 0 2 6 0.62 5.0 15 5.1 0.30 0.033 4.309 6.6 Yes 1.78 1.2E+05 1.25 0.1 44.77 Stable Earthen Channel
98+35 Rt. 96+13 Rt. 222 4424.00 4422.86 0.005 3.6 6.8 0.200 3.121 0 2 6 0.66 53 1.7 5.4 0.32 0.030 1.650 29 No 0.21 2.7E+04 0.05 1.0 0.96 Stable Earthen Channel
96+13 Rt. 94+68 Rt. 165 4422.86 4421.04 0.011 105.0 176.5 0315 2.288 0 2 6 2.27 18.2 20.6 18.7 1.10 0.033 5.107 105.3 Yes 1.56 1.3E+05 1.27 0.1 41.10 Stable Class 150
93.44 Rt. 88+82 Rt. 462 4419.24 4404.80 0.031 244 42.6 0.486 1.246 0 4 2 1.25 7.5 4.7 7.9 0.59 0.035 5.294 24.8 Yes 244 2.1E+05 0.15 15 7.48 Stable Class 150
73+39 Rt. 83+92 Rt. 1053 4426.60 4409.80 0.016 49.1 82.3 0.320 1.607 0 2 6 1.60 12.8 10.2 13.2 0.78 0.033 4.852 49.7 Yes 1.59 1.3E+05 1.26 0.1 41.29 Stable Earthen Channel
73+39 Rt. 65+49 Rt. 790 4426.20 4414.40 0.015 19.7 32.8 0.210 1.127 0 2 6 1.12 9.0 5.0 9.2 0.54 0.030 3.970 19.9 Yes 1.04 6.9E+04 1.08 0.1 23.28 Stable Earthen Channel
65+49 Rt. 52400 Rt. 1349 4414.40 4363.20 0.038 25.9 43.1 0.520 1.098 0 2 6 1.10 8.8 4.8 9.1 0.53 0.035 5.376 26.0 Yes 2.61 2.3E+05 0.15 15 8.00 Stable Class 150
52+00 Rt. 23421Rt. 2879 4363.20 4281.50 0.028 140.3 238.1 0.800 2.259 0 2 6 2.26 18.1 20.4 18.6 1.10 0.038 6.993 142.9 Yes 4.00 4.6E+05 0.15 135 1231 Stable Class 150
Channel Size Differs from Plan - Optimzing Channel may reduce Riprap Size
30% Drainage Analysis
USA Parkway Wood Rodgers Inc
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Appendix B
Channel Sizing and Rip Rap Design Procedure

Channel Sizing and Rip Rap Design
Based on Federal Highway Administration September 2005 HEC #15, Third Edition
{Design of Roadside Channels with Flexible Linings)

Procedure:

1. Compute Channel Flow & Slope

2. Assumea D, i V- SHAPE
3. Estimate depth by computing preliminary stable depth of flow (d;) ST FRE S EMIRY X kT e o »w;-;_." Pl o )
~—~d_ P ¢ g | I
d, ~ Stable depth of flow (ft) o T s j. T e =i
d =5 210. v - Density of Water (62.4 Ib/ft’) g B 3
5 75‘ S — Channel Slope (ft/ft) A=8d+2d2 Kt
D.; — Rock Diameter (ft) where 50%is larger than Dy, PeBe2dy2%e1 pa20VZ a1
YuB+2dZ T=2dZ

4. As a starting point, determine the appropriate channel dimensions based on stable depth.

Inegular Trapezoidal Channel with varying side slopes

A= Bd+-;-d2(z1 +2,)

T=B+dz +dz,

d=d, (Calculated) B=Bottom Width of Channel (ft)

A= Channel Cross Sectional Flow Area (ft%)
P=Wetted Perimeter (ft)
T=Top Width of Channel (ft)

5. Using the Manning’s Roughness Coefficient equation based on Ds,, compute the channel

velocity.

Z= Based onroadway/charmel design criteria and
constraints (if no criteria use 4:1)

1
n=0.0395D8

v — Velocity of the Channel {ft/s)
R — Hydraulic Radius (Area/Wetted Perimeter)

;14859 % i
n

S — Channel Slope (ft/-ft)
n —Manning's roughness coefficient

9. Calculate Maximum Shear Stress (tg4), Permissible Shear Stress (t,)

6. Check capacity. T, =JdS

O=VA

T, — Maximum Shear Stress (Ib/ft?)

5 . 5 " " . .. T, — Permissible Shear Stress (Ib/ft?)
7. Adjust Dspand/or channel dimensions until channel size/rock size are optimized (5% of F — Shield's Parameter
calculated flow rate). SF — Safety Factor

8. Determine Safety Factor SF L

Table 6.1. Selection of Shields’ Parameter and Safety Factor

VXD | Reynolds number | F* | SF
R‘, — | = 4x10* 0.047 Y 1.0
. oo - s PRSI '"‘x“ o s S e “
V ‘L 4x10°<R,<2x10 i Linear interpolation | Linear imerpolationj
Aok i ion L Mesosi i it s s i Beolsomisw aliasalnte
{ z 2x10° i 0.15 | 15
| SRS el TN I o L STRRC SIS RGO LRI,

R, — Reynolds Number

V - Velocity in channel {ft/s)

D+ — Rip Rap Mean Diameter (ft/ft)

v — Viscosity of Water (1.217 X 10°*ft¥/s)

30% Drainage Analysis
USA Parkway
Appendix B » Page 1of 1

rp =F(7S —-},)DSO

y - Density of Water (62.4 b/ft?)
S — Channel Slope (ft/ft)

D., — Mean Riprap Size (ft)

d — Depth of channel (ft)

10. Check that the Permissible Shear Stress Satisfies the equation below,
Otherwise adjust rip rap sizing/Channel dimensions.

t,2S5Ft,

Wood Rodgers, Inc
November, 2013
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Appendix B
HEC-RAS Input Data

30% PREFERRED ALTERNATIVE DRAINAGE REPORT

STOREY COUNTY AND LYON COUNTY, NEVADA
NOVEMBER 2013

NOTES

3 12'x3' RCB
Qo5 = 342 cfs
Q100 = 1070 CS

31.25'RCP
Q25 =30 cfs
Q1oo =30 cfs

3 10'x3' RCB
Q25 =50 cfs
Q1oo =342 cfs

= Proposed Alignment Centerline
=== HEC-RAS Lateral Structure
== HEC-RAS Channel

wems HEC-RAS Cross-Section

PRELIMINARY

WoOoOoOD RODGCGERS

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA,
USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User
Community
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HEC-RAS Cross-Section
HEC-RAS Channel Centerline
HEC-RAS Flowpath
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