APPENDIX A
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Appandix A
Existing SCS Curve
Number Calculations

CNunimproved cNimpervious
Watershed A;gt(aa'c) SOl Ar:ea Hydro Soil SyHIOIRO Hydro Soil Hydro son Hydro Soil Hycie Sol Hydro Soil Hyitomo . Impervious | Impervious | CNcombined
(sq. mi.) G A Group A Group B Group B G c Group C Groupb D Group D Impervious Area (ac) Area (%)
FOUPTY | inreatac) ] “2ToHP Area (ac) rone Area (ac) P Area (ac) G

EWSTRO1 74.1 0.116 63 0.00 67 0.00 80 0.00 85 74.10 98 0.04 0.1 85.0
EWSTR02 16.4 0.026 63 0.00 67 0.00 80 0.00 85 16.34 98 0.08 0.5 85.0
EWSTRO03 58.2 0.091 63 0.00 67 0.00 80 0.00 85 58.21 98 0.03 0.1 85.1
EWSTRO04 35.3 0.055 63 0.00 67 0.00 80 0.00 85 33.51 98 1.84 5.2 85.1
EWSTRO05 9.5 0.015 63 0.00 67 0.00 80 0.00 85 9.36 98 0.14 1.4 85.0
EWSTR06 15.7 0.025 63 0.00 67 0.00 80 0.00 85 14.97 98 0.88 5.6 85.6
EWSTRO07 46.9 0.073 63 0.00 67 0.00 80 0.00 85 46.34 98 0.55 1.2 85.0
EWSTRO08 72.2 0.113 63 0.00 67 0.00 80 0.00 85 70.21 98 2.05 2.8 85.0
EWSTR09 4081.4 6.377 63 0.00 67 0.00 80 0.00 85 4081.37 98 0.00 0.0 85.0
EWSTR10 27.2 0.043 63 0.00 67 0.00 80 0.00 85 26.68 98 0.56 2.1 85.0
EWSTR11 13.3 0.021 63 0.00 67 0.00 80 0.00 85 12.59 98 0.69 5.2 85.0
EWSTR12 73.7 0.115 63 0.00 67 0.00 80 0.00 85 73.08 98 0.66 0.9 85.0
EWSTR13 300.6 0.470 63 0.00 67 0.00 80 0.00 85 300.17 98 0.55 0.2 85.0
EWSTR14 10.6 0.017 63 0.00 67 0.00 80 0.00 85 10.42 98 0.22 2.1 85.0
EWSTR15 39.9 0.062 63 0.00 67 0.00 80 0.00 85 38.51 98 1.35 3.4 85.0
EWSTR16 5.8 0.009 63 0.00 67 0.00 80 0.00 85 5.15 98 0.65 11.2 85.0
EWSTR17 195.5 0.305 63 0.00 67 0.00 80 0.00 85 193.64 98 1.87 1.0 85.0
EWSTR18 1.2 0.002 63 0.00 67 0.00 80 0.00 85 111 98 0.09 7.4 85.0
EWSTR19 14.1 0.022 63 0.00 67 0.00 80 0.00 85 12.77 98 1.35 9.5 85.0
EWSTR20 553.6 0.865 63 0.00 67 0.00 80 0.00 85 552.52 98 1.05 0.2 85.0
EWSTR21 39.8 0.062 63 0.00 67 0.00 80 0.00 85 37.91 98 1.90 4.8 85.0
EWSTR22 1.3 0.002 63 0.00 67 0.00 80 0.00 85 0.98 98 0.30 23.3 85.0
EWSTR23 79.5 0.124 63 0.00 67 0.00 80 0.00 85 77.55 98 1.96 2.5 85.0
EWSTR24 724.5 1.132 63 0.00 67 0.00 80 0.00 85 724.45 98 0.25 0.0 85.0
EWSTR25 4.4 0.007 63 0.00 67 0.00 80 0.00 85 2.49 98 1.89 43.2 85.0
EWSTR26 9350.0 14.609 63 0.00 67 0.00 80 0.00 85 9343.74 98 6.26 0.1 85.0
EWSTR27 174.0 0.272 63 0.00 67 0.00 80 0.00 85 169.44 98 4.61 2.6 85.0
EWSTR28 164.2 0.257 63 0.00 67 0.00 80 0.00 85 157.98 98 6.28 3.8 85.0
EWSLHO1 33.0 2.480 63 0.00 67 0.00 80 0.00 85 31.89 98 1.1 3.4 85.0
EWSLHO02 1587.2 0.205 63 0.00 67 0.00 80 0.00 85 1585.63 98 2.10 0.1 85.0
EWSLHO03 132.0 0.427 63 0.00 67 0.00 80 0.00 85 129.78 98 2.28 1.7 85.0
EWSLHO04 273.4 0.243 63 0.00 67 0.00 80 0.00 85 272.86 98 0.65 0.2 85.0
EWSLHO05 69.4 0.109 63 0.00 67 0.00 80 0.00 85 69.14 98 0.32 0.5 85.0
EWSLHO06 247.8 0.010 63 0.00 67 0.00 80 0.00 85 246.67 98 1.22 0.5 85.0
EWSLHO7 27.2 0.038 63 0.00 67 0.00 80 0.00 85 26.62 98 0.61 2.2 85.0
EWSLHO08 232.0 3.639 63 0.00 67 0.00 80 0.00 85 231.25 98 0.82 0.4 85.0
EWSLHO09 174.7 0.014 63 0.00 67 0.00 80 0.00 85 174.70 98 0.01 0.0 85.0
EWSLH10 54.8 0.212 63 0.00 67 0.00 80 0.00 85 54.15 98 0.64 1.2 85.0
EWSLH11 2342.8 0.007 63 0.00 67 0.00 80 0.00 85 2339.85 98 3.78 0.2 85.0
EWSLH12 3420.7 0.105 63 0.00 67 116.89 80 0.00 85 3302.52 98 1.24 0.0 84.4
EWSLH13 398.3 0.027 63 0.00 67 0.00 80 0.00 85 397.04 98 1.33 0.3 85.0
EWSLH14 208.0 0.127 63 0.00 67 0.00 80 0.01 85 206.93 98 1.1 0.5 85.0
EWSLH15 1673.5 0.013 63 0.00 67 15.76 80 90.95 85 1465.38 98 1.87 0.1 84.6
EWSLH16 6211.8 0.034 63 115.77 67 1021.52 80 62.46 85 5009.19 98 2.81 0.0 80.4
EWSLH17 1832.7 0.273 63 0.00 67 2.78 80 0.00 85 1830.39 98 0.00 0.0 85.0
EWSLH18 14.6 0.023 63 0.00 67 0.00 80 0.00 85 14.60 98 0.00 0.0 85.0
EWSLH19 394.6 0.617 63 0.00 67 0.00 80 54.07 85 339.36 98 0.00 0.0 84.3

CN values based on Technical Release 55 Urban Hydrology for Small Watersheds manual.

Cover type of "Sagebrush with grass understory"” was applied.

A Hydrologic Condition of "Poor - <30% ground cover" was applied.

See HMS Time of Concentration Table for all contributing watersheds for watersheds denoted above with a "+".

For areas with Hydrologic Soil Type of A, "Desert Shrub” with a hydrologic condition of "Poor < 30% ground cover" was applied

30% Drainage Analysis

USA Parkway

Appendix A Page 1 of 1

Wood Rodgers, Inc.
November, 2013
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30% Drainage Analysis

USA Parkway
Appendix A

Appendix A
Proposed SCS Curve
Number Calculations

CNunimproved CNimpervious
Watershed ot el Afea Hydro Soil HydroSoll Hydro Soil Hosll Hydro Soil HyaroiSoil Hydro Soil Hydeosoil £ Impervious | Impervious CN¢ombined
Area (ac)| (sq. mi.) P A Group A G B Group B e Group C S Group D | Impervious | ~ " (ac) Area (%)
rove Area (ac) ronp Area (ac) Ao Area (ac) P Area (ac) 5 g
WSTRO1 741 0.116 63 0.00 67 0.00 80 0.00 85 74.04 98 0.10 0.1 85.0
WSTRO02 15.7 0.025 63 0.00 67 0.00 80 0.00 85 14.98 98 0.75 4.8 85.0
WSTRO03 58.1 0.091 63 0.00 67 0.00 80 0.00 85 58.07 98 0.03 0.1 85.0
WSTR04 36.3 0.057 63 0.00 67 0.00 80 0.00 85 32.98 98 3.37 9.3 85.0
WSTRO05 9.2 0.014 63 0.00 67 0.00 80 0.00 85 9.08 98 0.14 1.5 85.0
WSTRO06 17.1 0.027 63 0.00 67 0.00 80 0.00 85 14.80 98 2.31 13:5 85.0
WSTRO7 44.5 0.070 63 0.00 67 0.00 80 0.00 85 42.59 98 1.91 4.3 85.0
WSTRO08 753 0.118 63 0.00 67 0.00 80 0.00 85 71.06 98 4.27 5.7 85.0
WSTRO09 4078.9 6.372 63 0.00 67 0.00 80 0.00 85 4078.87 98 0.17 0.0 85.0
WSTR10 29.0 0.045 63 0.00 67 0.00 80 0.00 85 27.16 98 1.80 6.2 85.0
WSTR11 13.2 0.021 63 0.00 67 0.00 80 0.00 85 11.93 98 1.27 9.6 85.0
WSTR12 73.9 0.115 63 0.00 67 0.00 80 0.00 85 72.54 98 1.37 1.9 85.0
WSTR13 300.7 0.470 63 0.00 67 0.00 80 0.00 85 300.96 98 0.72 0.2 85.3
WSTR14 11.1 0.017 63 0.00 67 0.00 80 0.00 85 10.10 98 0.98 8.8 85.0
WSTR15 39.0 0.061 63 0.00 67 0.00 80 0.00 85 35.89 98 3.08 7.9 85.0
WSTR16 6.4 0.010 63 0.00 67 0.00 80 0.00 85 4.66 98 1.73 27 1 85.0
WSTR17 195.8 0.306 63 0.00 67 0.00 80 0.00 85 193.49 98 2.36 1.2 85.0
WSTR18 1.1 0.002 63 0.00 67 0.00 80 0.00 85 0.78 98 0.37 32.3 85.6
WSTR19 13.5 0.021 63 0.00 67 0.00 80 0.00 85 10.04 98 3.44 25.6 85.1
WSTR20 553.8 0.865 63 0.00 67 0.00 80 0.00 85 551.97 98 2.01 0.4 85.0
WSTR21 39.8 0.062 63 0.00 67 0.00 80 0.00 85 37.58 98 2.01 5.0 84.5
WSTR22 1.4 0.002 63 0.00 67 0.00 80 0.00 85 0.95 98 0.45 32.0 84.4
WSTR23 78.7 0.123 63 0.00 67 0.00 80 0.00 85 75.64 98 3.02 3.8 85.0
WSTR24 724.7 1.132 63 0.00 67 0.00 80 0.00 85 723.84 98 1.14 0.2 85.0
WSTR25 4.1 0.006 63 0.00 67 0.00 80 0.00 85 2.08 98 2.01 491 85.0
WSTR26 9350.5 14.610 63 0.00 67 0.00 80 0.00 85 9343.86 98 6.60 0.1 85.0
WSTR27 174.0 0.272 63 0.00 67 0.00 80 0.00 85 168.91 98 513 3.0 85.0
WSTR28 164.2 0.257 63 0.00 67 0.00 80 0.00 85 156.88 98 7.39 4.5 85.0
WSLHO1 1587.2 2.480 63 0.00 67 0.00 80 0.00 85 1583.33 98 3.88 0.2 85.0
WSLHO02 84.9 0.133 63 0.00 67 0.00 80 0.00 85 83.42 98 1.46 1.7 85.0
WSLHO02a 46.4 0.072 63 0.00 67 0.00 80 0.00 85 44.27 98 2.1 4.6 85.0
WSLHO03 273.5 0.427 63 0.00 67 0.00 80 0.00 85 272.72 98 0.79 0.3 85.0
WSLHO04 153.5 0.240 63 0.00 67 0.00 80 0.00 85 151.18 98 2.36 1.5 85.0
WSLHO05 69.7 0.109 63 0.00 67 0.00 80 0.00 85 68.90 98 0.76 1.1 85.0
WSLHO06 6.3 0.010 63 0.00 67 0.00 80 0.00 85 5.81 98 0.49 7.8 85.0
WSLHO07 23.3 0.036 63 0.00 67 0.00 80 0.00 85 22.47 98 0.78 3.3 85.0
WSLHO08 2330.6 3.641 63 0.00 67 0.00 80 0.00 85 2326.61 98 3.95 0.2 85.0
WSLHO09 8.8 0.014 63 0.00 67 0.00 80 0.00 85 8.48 98 0.36 4.0 85.0
WSLH10 132.8 0.208 63 0.00 67 0.00 80 0.00 85 132.52 98 0.31 0.2 85.0
WSLH11 4.4 0.007 63 0.00 67 0.00 80 0.00 85 3.72 98 0.67 15.3 85.0
WSLH11a 3.7 0.006 63 0.00 67 0.00 80 0.00 85 2.73 98 1.02 27.2 85.0
WSLH12 68.7 0.107 63 0.00 67 0.00 80 0.00 85 68.01 98 0.72 1.0 85.0
WSLH13 17.2 0.027 63 0.00 67 0.00 80 0.00 85 16.28 98 0.96 5.6 85.0
WSLH14 81.1 0.127 63 0.00 67 0.00 80 0.00 85 79.34 98 1.74 2.1 85.0
WSLH15 8.4 0.013 63 0.00 67 0.00 80 0.00 85 7.42 98 0.95 11.4 85.0
WSLH16 6.0 0.009 63 0.00 67 0.00 80 0.00 85 4.98 98 1.00 16.7 85.0
WSLH16a 5.8 0.009 63 0.00 67 0.00 80 0.00 85 5.66 98 Q.13 2.3 85.0
WSLH16b 8.9 0.014 63 0.00 67 0.00 80 0.00 85 8.42 98 0.49 55 85.0
Page 1 of 2
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30% Drainage Analysis

USA Parkway
Appendix A

Appendix A
Proposed SCS Curve
Number Calculations

CNunimproved CNimpervious
Watershed ot ot Aul'ea Hydro Soil HydioSeil Hydro Soil MRt ol Hydro Soil Hydre soft Hydro Soil TR 2 Impervious | Impervious CNcombined
Area (ac)| (sq.mi) | "4 A | GroupA | o = Group B pa c Group C Group D Group D | Impervious | .- (ac) Area (%)
e Area (ac) A Area (ac) i Area (ac) P Area (ac) 8
WSLH17 174.7 0.273 63 0.00 67 0.00 80 0.00 85 174.64 98 0.01 0.0 85.0
WSLH18 45.2 0.071 63 0.00 67 0.00 80 0.00 85 42.44 98 2.75 6.1 85.0
WSLH19 7.9 0.012 63 0.00 67 0.00 80 0.00 85 7.82 98 0.09 1.2 85.1
WSLH19a 2.0 0.003 63 0.00 67 0.00 80 0.00 85 1.34 98 0.69 34.7 87.0
WSLH20 2.0 0.003 63 0.00 67 0.00 80 0.00 85 1.44 98 0.56 28.1 85.3
WSLH21 6.9 0.011 63 0.00 67 0.00 80 0.00 85 5.69 98 1.21 17.5 85.0
WSLH22 3396.9 5.308 63 0.00 67 119.72 80 0.00 85 3273.68 98 3.65 0.1 84.4
WSLH23 9.0 0.014 63 0.00 67 0.00 80 0.00 85 8.06 98 0.98 10.8 85.0
WSLH24 7.0 0.011 63 0.00 67 0.00 80 0.00 85 6.12 98 0.84 12.1 85.0
WSLH25 8.3 0.013 63 0.00 67 0.00 80 0.00 85 7.67 98 0.67 8.1 85.0
WSLH26 12.9 0.020 63 0.00 67 0.00 80 0.00 85 12.54 98 0.34 2.7 85.0
WSLH27 7.8 0.012 63 0.00 67 0.00 80 0.00 85 7.60 98 0.16 2.1 85.0
WSLH28 44.2 0.069 63 0.00 67 0.00 80 0.00 85 42.44 98 1.76 4.0 85.0
WSLH29 79.4 0.124 63 0.00 67 34.34 80 0.00 85 43.18 98 1.84 2.3 77.0
WSLH30 317.3 0.496 63 0.00 67 0.00 80 0.00 85 312.54 98 4.81 1.5 85.0
WSLH31 50.4 0.079 63 0.00 67 0.00 80 0.00 85 49.92 98 0.51 1.0 85.0
WSLH32 61.3 0.096 63 0.00 67 0.00 80 0.09 85 56.62 98 4.61 7.5 85.0
WSLH33 36.6 0.057 63 0.00 67 0.00 80 0.00 85 35.00 98 1.64 4.5 85.0
WSLH33a 58.5 0.091 63 0.00 67 0.00 80 0.00 85 57.52 98 0.99 1.7 85.0
WSLH34 1464.3 2.288 63 0.00 67 10.18 80 73.64 85 1373.86 98 6.57 0.4 84.6
WSLH35 126.3 0.197 63 0.00 67 51.42 80 0.00 85 72.58 98 2.30 1.8 77.5
WSLH36 444.9 0.695 63 0.00 67 6.72 80 0.00 85 436.88 98 1.26 0.3 84.7
WSLH36a 56.7 0.089 63 0.00 67 50.45 80 0.00 85 5.32 98 0.90 1.6 68.7
WSLH36b 288.8 0.451 63 0.00 67 29.03 80 0.00 85 258.47 98 1.31 0.5 83.2
WSLH37 1750.3 2.735 63 0.00 67 4.30 80 0.00 85 1740.89 98 5.11 0.3 85.0
WSLH37a 43.2 0.067 63 0.00 67 0.00 80 0.00 85 38.94 98 4.25 9.8 85.0
WSLH38 4710.0 7.359 63 111.70 67 837.17 80 62.44 85 3670.03 98 28.63 0.6 79.7
WSLH39 157.5 0.246 63 0.00 67 0.00 80 0.00 85 156.99 98 0.48 0.3 85.0
WSLH40 12.3 0.019 63 0.00 67 0.00 80 0.00 85 11.91 98 0.43 3.5 85.0
WSLH41 39.4 0.062 63 0.00 67 0.00 80 0.00 85 37.91 98 1.50 3.8 85.0
WSLH42 163.7 0.256 63 0.44 67 0.00 80 0.00 85 163.10 98 0.13 0.1 84.8
WSLH42a 3.4 0.005 63 0.00 67 0.00 80 0.00 85 3.15 98 0.23 6.8 85.0
WSLH42b 3.3 0.005 63 0.44 67 0.00 80 0.00 85 2.55 98 0.32 9.7 72.6
WSLH43 52.4 0.082 63 0.00 67 0.00 80 0.00 85 51.01 98 1.39 2.6 85.0
WSLH43a 11.3 0.018 63 0.00 67 0.00 80 0.00 85 10.88 98 0.45 4.0 85.0
WSLH44 15.2 0.024 63 0.00 67 0.00 80 0.00 85 14.18 98 0.99 6.6 85.0
WSLH44a 6.1 0.010 63 0.00 67 0.00 80 0.00 85 6.09 98 0.05 0.7 85.0
WSLH45 25.3 0.040 63 0.00 67 0.00 80 0.00 85 23.64 98 1.65 6.5 85.0
WSLH46 69.7 0.109 63 0.00 67 0.00 80 11.77 85 55.47 98 2.44 3.5 84.1
WSLH46a 25.8 0.040 63 0.00 67 2.41 80 0.00 85 21.64 98 1.71 6.7 83.2
WSLH46b 13.0 0.020 63 0.00 67 0.00 80 0.00 85 12.68 98 0.32 2.4 85.0
WSLH47 31.7 0.050 63 0.00 67 0.00 80 0.00 85 30.04 98 1.65 5.2 85.0
WSLH47a 2.1 0.003 63 0.00 67 0.00 80 0.00 85 1.66 98 0.43 20.6 85.0
WSLH48 57.8 0.090 63 0.00 67 0.00 80 0.00 - 85 52.57 98 5.23 9.0 85.0
WSLH49 20.9 0.033 63 0.83 67 0.00 80 0.00 85 19.19 98 0.85 4.1 81.5
WSLH50 383.5 0.599 63 0.00 67 54.07 80 0.00 85 328.27 98 1.14 0.7 82.5

CN values based on Technical Release 55 Urban Hydrology for Small Watersheds manual.

Cover type of "Sagebrush with grass understory" was applied.
A Hydrologic Condition of "Poor - <30% ground cover" was applied.
For areas with Hydrologic Soil Type of A, "Desert Shrub" with a hydrologic condition of "Poor < 30% ground cover" was applied
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Appendix A
Proposed Conditions

Onsite Watershed Peak Flow Calculations

Gontibuiing Time of Concentration Precipitation Runoff
2 Comrlb‘uﬂng Shsite channel : Total Channel | Total Initial Sheet Flow Shallow Conc. Flow Channel Flow Total Intensity (in/hr) Q (cfs)
oncentration Point Onsite Watershed Length Channel Width Area (ac) Area (ac)
Watersheds Area (ac) L; (ft) n P, (in) S (fUft) | T;(min) L(ft) S (ft/ft) V(ft/ls) | Tu(min) | L (ft) S (ft/ft) V (ft/s) | Ty (min) | Tc(min) 10-yr 25-yr 10yr 25-yr 10-yr 25-yr
36+35 ONLO1 1.17 - - 1.17 1.17 22 0.011 1.49 0.02 0.06 0 0.000 0.0 0.00 1394 0.04 3.4 6.85 6.91 2.42 3.15 0.98 0.98 2.77 3.61
50+50 = 0 2200 40 2.02 2.02 99 0.030 1.49 0.03 0.11 0 0.000 0.0 0.00 2101 0.03 2.6 13.68 13.79 1.76 2.29 0.98 0.98 3.48 4.53
85+95 - 0 1250 40 1.15 1.15 99 0.030 1.49 0.01 0.18 0 0.000 0.0 0.00 1151 0.01 2.0 9.84 10.02 2.03 2.64 0.98 0.98 2.28 2.97
86+05 - 0 1650 40 1:.52 1.52 99 0.030 1.49 0.02 0.15 0 0.000 0.0 0.00 1551 0.02 2.6 9.87 10.02 2.03 2.64 0.98 0.98 3.01 3.92
91+30 Rt. ONLO4 0.32 - - 0.00 0.32 89 0.011 1.49 0.02 0.06 326 0.018 2.2 2.48 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 0.84 1.10
93+10 Lt. ONLO5 0.29 - - 0.00 0.29 71 0.011 1.49 0.02 0.06 352 0.016 2.0 2.91 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 0.76 0.99
100+00 Rt. ONLO6 0.29 - - 0.00 0.29 76 0.011 1.49 0.05 0.04 331 0.033 2.9 1.88 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 0.76 0.99
102+50 - 0 1300 40 1.19 1.19 99 0.030 1.49 0.02 0.14 0 0.000 0.0 0.00 1201 0.02 2.6 7.64 7.78 2.07 2.69 0.98 0.98 2.42 3.15
109+90 Rt. ONLO7 0.23 - - 0.00 0.23 68 0.011 1.49 0.01 0.10 261 0.010 1.6 2.75 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 0.59 0.78
111+20 Lt. ONLO8 0.23 - - 0.00 0.23 50 0.011 1.49 0.01 0.08 265 0.006 1.2 3.64 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 0.60 0.78
115+50 - 0 1300 40 1.19 1.19 99 0.030 1.49 0.01 0.24 0 0.000 0.0 0.00 1201 0.03 3.4 5.85 6.09 2.34 3.05 0.98 0.98 2.74 3.57
115+90 Rt. ONL09 0.70 - - 0.00 0.70 86 0.011 1.49 0.03 0.05 768 0.017 2.1 6.10 0 0.00 0.0 0.00 6.15 252 3.28 0.98 0.98 1.73 2.25
117+10 Lt. ONL10 0.46 - - 0.00 0.46 63 0.011 1.49 0.03 0.05 600 0.015 2.0 5.06 0 0.00 0.0 0.00 5.11 2.65 3.45 0.98 0.98 1.20 1.57
124+80 ONL11 1.21 1400 40 1.29 2.50 95 0.011 1.49 0.07 0.04 0 0.000 0.0 0.00 1300 0.03 3.7 570 5.83 2.56 3.33 0.98 0.98 6.26 8.14
139+50 ONL12 0.36 1950 40 1.79 2.15 99 0.030 1.49 0.03 0.12 0 0.000 0.0 0.00 1851 0.03 3.2 9.67 9.79 2.06 2.67 0.98 0.98 4.34 5.63
159+00 - 0 2100 40 1.93 1.93 99 0.030 1.49 0.02 0.14 0 0.000 0.0 0.00 2001 0.03 2.8 11.87 12.00 1.76 2.46 0.98 0.98 3.33 4.65
180+00 - 0 2200 40 2.02 2.02 99 0.030 1.49 0.01 0.18 0 0.000 0.0 0.00 2101 0.01 2.8 12.51 12.69 1.84 2.39 0.98 0.98 3.64 4.73
202+00 ONL13 1.50 1800 40 1.65 3.15 99 0.030 1.49 0.04 0.10 0 0.000 0.0 0.00 1760 0.01 2.1 13.97 14.07 1.75 2.27 0.98 0.98 5.41 7.02
220+00 - 0 1650 40 1.52 1.52 99 0.011 1.49 0.02 0.06 0 0.000 0.0 0.00 1551 0.02 2.3 11.39 11.45 1.93 2.51 0.98 0.98 2.87 3.73
220+40 Rt. ONL14 0.13 - - 0.00 0.13 70 0.011 1.49 0.03 0.05 110 0.018 2.2 0.84 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 0.34 0.44
236+50 - 0 1690 40 1.55 1.55 99 0.011 1.49 0.03 0.06 0 0.000 0.0 0.00 1591 0.02 2.8 9.44 9.49 2.08 2.7 0.98 0.98 3.16 4.11
251+00 Rt. ONL15 0.85 - - 0.00 0.85 76 0.011 1.49 0.03 0.05 962 0.022 2.4 6.73 0 0.00 0.0 0.00 6.78 2.81 3.67 0.98 0.98 2.34 3.06
252400 Lt. ONL16 0.32 - - 0.00 0.32 66 0.011 1.49 0.03 0.05 358 0.022 2.4 247 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 0.83 1.09
253+80 - 0 1980 40 1.82 1.82 99 0.030 1.49 0.02 0.14 0 0.000 0.0 0.00 1881 0.02 3.0 10.52 10.66 1.98 2.57 0.98 0.98 3.53 4.58
273+50 ONL17 0.83 1500 40 1.38 2.21 99 0.011 1.49 0.04 0.05 0 0.000 0.0 0.00 1401 0.03 36 6.52 6.57 2.46 3.21 0.98 0.98 532 6.94
276+30 Rt. ONL18 1.86 - - 0.00 1.86 82 0.011 1.49 0.05 0.04 2060 0.038 3.1 10.94 0 0.00 0.0 0.00 10.98 1.96 2.55 0.98 0.98 3.57 4.65
288+50 ONL19 0.57 1450 15 0.50 1.07 99 0.011 1.49 0.07 0.04 0 0.000 0.0 0.00 1410 0.05 3.5 6.68 6.71 2.44 3.19 0.98 0.98 2.56 3.34
303+00 ONL20 0.63 1610 15 0.55 1.18 99 0.030 1.49 0.06 0.09 0 0.000 0.0 0.00 1511 0.11 2.5 7.17 7.26 2.66 3.47 0.98 0.98 3.09 4.03
307+20 Lt. ONL21 1.76 - - 0.00 1.76 99 0.011 1.49 0.06 0.04 1990 0.055 3.8 8.78 0 0.00 0.0 0.00 8.82 2.18 2.84 0.98 0.98 3.76 4.90
309+70 Rt. ONL22a 0.50 - - 0.00 0.50 50 0.011 1.49 0.04 0.05 530 0.049 3.6 2.47 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 1.30 1.70
315+00 Rt. ONL22c 0.47 - - 0.00 0.47 45 0.011 1.49 0.04 0.04 500 0.052 3.7 2.26 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 1.23 1.60
319+10 ONL23 0.24 1090 15 0.38 0.62 98 0.011 1.49 0.05 0.04 0 0.000 0.0 0.00 1050 0.05 2.8 6.23 6.27 2.02 2.62 0.98 0.98 1.22 1.58
320+00 Rt. ONL22b 0.94 - - 0.00 0.94 94 0.011 1.49 0.06 0.04 1005 0.025 2.6 6.56 0 0.00 0.0 0.00 6.60 2.30 3.5 0.98 0.98 2.12 3.22
329+80 ONL24 1.24 1100 15 0.38 1.62 99 0.030 1.49 0.06 0.09 0 0.000 0.0 0.00 1001 0.06 3.2 5.15 5.24 2.63 3.43 0.98 0.98 4.17 5.44
330+10 Rt. ONL25a 0.79 - - 0.00 0.79 53 0.011 1.49 0.08 0.04 740 0.054 3.8 3.29 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 2.06 2.69
337+50 Rt. ONL25b 0.69 - - 0.00 0.69 84 0.011 1.49 0.07 0.04 732 0.055 3.8 3.23 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 1.80 2.35
342460 Lt. ONL26¢c 0.50 - - 0.00 0.50 54 0.011 1.49 0.04 0.05 540 0.052 3.7 2.45 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 1.30 1.70
345+20 Rt. ONL27a 0.77 - - 0.00 0.77 65 0.011 1.49 0.05 0.04 830 0.053 3.7 3.72 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 2.01 2.62
348+00 Lt. ONL26a 0.51 - - 0.00 0.51 54 0.011 1.49 0.04 0.05 550 0.053 8:7 2.47 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 1.38 1.73
353450 Lt. ONL26b 1.03 - - 0.00 1.03 80 0.011 1.49 0.05 0.04 1100 0.044 3.4 5.44 0 0.00 0.0 0.00 5.48 2.60 3.39 0.98 0.98 2.62 3.42
354+50 Rt. ONL27b 1.06 - - 0.00 1.06 76 0.011 1.49 0.03 0.05 965 0.050 3.6 4.47 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 2.76 3.60
366490 Lt. ONL28 0.61 - - 0.00 0.61 79 0.011 1.49 0.03 0.05 660 0.011 1.7 6.62 0 0.00 0.0 0.00 6.67 2.45 3.19 0.98 0.98 1.46 1.91
366+80 Rt. ONL29 0.49 - - 0.00 0.49 99 0.011 1.49 0.02 0.07 470 0.019 2.2 3.51 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 1.28 1.67
372400 ONL30 0.12 - - 0.00 0.12 40 0.011 1.49 0.03 0.05 150 0.003 0.9 2.68 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 0.31 0.41
382+90 Lt. ONL31 0.87 - - 0.00 0.87 40 0.011 1.49 0.04 0.05 930 0.009 1.5 10.36 0 0.00 0.0 0.00 10.41 2.00 2.6 0.98 0.98 1.70 2.20
388+80 ONL32 1.42 - - 0.00 1.42 40 0.011 1.49 0.04 0.05 1520 0.339 9.4 2.70 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 3.70 4.83
392+10 Lt. ONL34 0.98 - - 0.00 0.98 82 0.011 1.49 0.03 0.05 1105 0.008 1.4 12.83 0 0.00 0.0 0.00 12.88 1.83 2.38 0.98 0.98 1.76 2.29
394+10 Rt. ONL35 0.75 - - 0.00 0.75 99 0.011 1.49 0.02 0.06 510 0.008 1.4 5.95 0 0.00 0.0 0.00 6.01 2.53 3.3 0.98 0.98 1.86 2.43
394+10 ONL36 0.36 - - 0.00 0.36 97 0.030 1.49 0.02 0.14 0 0.000 0.0 0.00 152 0.01 2.7 0.93 5.00 2.66 3.47 0.98 0.98 0.94 1.22
396+10 ONL37 0.83 590 20 0.27 1.10 99 0.011 1.49 0.03 0.05 180 0.033 2.9 1.02 590 0.02 2.6 3.84 5.00 2.66 3.47 0.98 0.98 2.87 3.74
401480 Rt. ONL38 0.88 - - 0.00 0.88 99 0.011 1.49 0.06 0.04 850 0.041 3.3 4.33 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 2.29 2.99
404+70 Lt. ONL39a 0.49 - - 0.00 0.49 61 0.011 1.49 0.05 0.04 530 0.020 2.3 3.83 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 1.28 1.67
410+00 Lt. ONL39b 0.41 - - 0.00 0.41 69 0.011 1.49 0.05 0.04 430 0.047 3.5 2.06 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 1.07 1.39
410410 ONL40 0.75 - - 0.00 0.75 55 0.011 1.49 0.03 0.05 740 0.043 3.4 3.68 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 1.96 2.55
414+50 Lt. ONL41a 0.51 - - 0.00 0.51 50 0.011 1.49 0.04 0.05 550 87.211 150.7 0.06 0 0.00 0.0 0.00 5.00 2.63 3.43 0.98 0.98 1.31 1.71
418+10 Rt. ONL42 0.64 - - 0.00 0.64 99 0.011 1.49 0.05 0.04 760 0.033 2.9 4.33 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 1.67 2.18
420+00 Lt. ONL41b 0.56 - - 0.00 0.56 64 0.011 1.49 0.05 0.04 570 0.039 3.2 3.00 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 1.46 1.90
424+60 ONL43 0.25 - - 0.00 0.25 86 0.030 1.49 0.07 0.08 196 0.041 33 1.00 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 0.65 0.85
425+50 Rt. ONL60 0.23 - - 0.00 0.23 99 0.030 1.49 0.04 0.10 0 0.000 0.0 1.00 245 0.05 2.6 1.57 5.00 2.66 3.47 0.30 0.35 0.18 0.28
427+00 ONL44, ONL47 0.69 1100 20 0.51 1.20 85 0.011 1.49 0.06 0.04 0 0.000 0.0 0.00 1085 0.04 3.3 5.45 5.49 2.60 3.39 0.98 0.98 3.04 3.97
429+80 Lt. ONL45 0.57 - - 0.00 0.57 99 0.011 1.49 0.05 0.04 620 0.045 3.4 3.01 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 1.47 1.92
431+20 Rt. ONL59 0.57 - - 0.00 0.57 99 0.030 1.49 0.04 0.10 0 0.000 0.0 0.00 460 0.04 2.4 3.19 5.00 2.66 3.47 0.30 0.35 0.45 0.69
438+00 ONL48 0.66 850 15 0.29 0.95 99 0.030 1.49 0.04 0.10 0 0.000 0.0 0.00 850 0.04 2.4 5.83 5.93 2.54 3.32 0.98 0.98 2.36 3.09
30% Drainage Analysis
USA Parkway Wood Rodgers, Inc.
Page 1of 2 November, 2013
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Proposed Conditions

Appendix A

Onsite Watershed Peak Flow Calculations

Contributing Time of Concentration Precipitation Runoff
2 : Contributing Onsite Channel TotallChannatd ot Initial Sheet Flow Shallow Conc. Flow Channel Flow Total Intensity (in/hr) Q (cfs)
oncentration Point Onsite Watercted Length Channel Width Area (ac) Area (ac)
Watersheds Area (ac) L (ft) n P, (in) S (ft/ft) | Ti(min) L(ft) S (ft/ft) V(ft/s) | Ty (min) | L (ft) S (ft/ft) V (ft/s) | Tz (min) | Tc(min) 10-yr 25-yr 10yr 25-yr 10-yr 25-yr
433+00 Rt. ONL46 0.55 - - 0.00 0.55 80 0.011 1.49 0.06 0.04 590 0.038 3.2 312 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 1.42 1.86
441+00 Rt. ONLO3, ONL49 1.19 - - 0.00 1.19 99 0.011 1.49 0.04 0.05 1401 0.017 2.1 11.17 225 0.04 2.4 1.56 12.79 1.83 2.38 0.63 0.66 1.37 1.87
443400 Rt. ONL49 0.58 - - 0.00 0.58 99 0.011 1.49 0.04 0.05 1401 0.017 21 11.17 0 0.00 0.0 0.00 11.22 1.94 253 0.98 0.98 1.11 1.45
445+70 Lt. ONL50 0.57 - - 0.00 0.57 60 0.011 1.49 0.05 0.04 650 0.027 2.6 4.09 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 1:50 1.96
446+50 ONL51, ONL52 1.06 1210 20 0.56 1.61 40 0.011 1.49 0.01 0.07 230 0.013 1.8 2.08 1210 0.02 2.7 7.36 9.51 2.09 2.72 0.98 0.98 3.30 4.30
458+60 ONL52 0.26 - - 0.00 0.26 40 0.011 1.49 0.01 0.07 230 0.013 1.8 2.08 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 0.68 0.88
448+60 Rt. ONLO2 0.41 - - 0.00 0.41 99 0.030 1.49 0.04 0.10 0 0.000 0.0 0.00 273 0.04 2.4 1.90 5.00 2.66 3.47 0.30 0.35 0.33 0.50
458+40 Lt. ONL53 0.53 - - 0.00 0.53 99 0.011 1.49 0.02 0.06 461 0.023 2.4 3.16 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 1.38 1.80
461+20 Rt. ONL54 0.92 - - 0.00 0.92 58 0.011 1.49 0.03 0.05 940 0.012 1.8 8.78 0 0.00 0.0 0.00 8.83 2.18 2.83 0.98 0.98 1.97 2.55
463+70 ONL55a 0.51 - - 0.00 0.51 54 0.011 1.49 0.04 0.05 530 0.015 2.0 4.46 0 0.00 0.0 0.00 5.00 2.37 3.09 0.98 0.98 1.18 1.54
469+00 ON55b 0.55 - - 0.00 0.55 99 0.011 1.49 0.03 0.05 510 0.014 1.9 4.50 0 0.00 0.0 0.00 5.00 2.66 2.76 0.98 0.98 1.43 1.49
472+80 Rt. ONL56 1.99 - - 0.00 1.99 53 0.011 1.49 0.08 0.03 2080 0.054 3.7 9.26 0 0.00 0.0 0.00 9.29 212 2.76 0.98 0.98 413 5.38
475+00 Lt. ONL57a 0.59 - - 0.00 0.59 87 0.011 1.49 0.07 0.04 600 0.052 37 2,73 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 1.54 2.01
481+00 Lt. ONL57b 0.70 - = 0.00 0.70 99 0.011 1.49 . 0.07 0.04 800 0.054 3.7 3.56 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 1.82 2.38
488+50 ONL58 0.23 - - 0.00 0.23 84 0.011 1.49 0.08 0.03 184 0.060 39 0.78 0 0.00 0.0 0.00 5.00 2.66 3.47 0.98 0.98 0.60 0.78
491+00 ONL59 0.77 1900 20 0.87 1.64 99 0.030 1.49 0.01 0.17 0 0.000 0.0 0.00 1801 0.05 2.6 11.59 11.76 191 2.48 0.98 0.98 3.07 3.99
493+60 Rt. ONL60 1.57 - - 0.00 1.57 47 0.011 1.49 0.04 0.05 1650 0.044 3.4 8.10 0 0.00 0.0 0.00 8.15 2.26 2.95 0.98 0.98 3.47 4.53
510+50 (HIGH PT)
511490 Rt. ONTO1 0.07 - - 0.00 0.07 40 0.011 1.67 0.01 0.08 30 0.067 4.2 0.12 0 0.00 0.0 0.00 5.00 2.71 3.55 0.98 0.98 0.19 0.24
524+50 ONTO2 0.58 1300 10 0.30 0.88 99 0.011 1.67 0.02 0.07 0 0.000 0.0 0.00 1200 0.04 2.5 8.13 8.20 2.32 3.01 0.98 0.98 2.00 2.59
524+30 Lt. ONTO04 0.52 - - 0.00 0.52 99 0.011 1.67 0.05 0.04 531 0.055 3.8 2.35 0 0.00 0.0 0.00 5.00 2.71 355 0.98 0.98 1.38 1.81
526+80 Rt. ONTO3 0.92 - - 0.00 0.92 44 0.011 1.67 0.07 0.04 1050 0.055 3.8 4.63 0 0.00 0.0 0.00 5.00 2.71 3.55 0.98 0.98 2.44 3.20
540+00 ONTOS 1.40 1550 20 0.71 2.11 67 0.011 1.67 0.04 0.05 0 0.000 0.0 0.00 1500 0.06 4.3 5.81 5.86 2.63 3.41 0.98 0.98 5.44 7.06
540+30 Rt. ONTO7 0.29 - - 0.00 0.29 53 0.011 1.67 0.08 0.04 330 0.048 3.6 1.65 0 0.00 0.0 0.00 5.00 2.71 3.55 0.98 0.98 0.77 1.01
542+50 Lt. ONTO06 0.26 - - 0.00 0.26 99 0.011 1.67 0.06 0.04 251 0.072 4.3 0.97 0 0.00 0.0 0.00 5.00 2.71 3.55 0.98 0.98 0.69 0.90
555+00 ONTO08 1.34 1500 10 0.34 1.68 99 0.030 1.67 0.06 0.09 0 0.000 0.0 0.00 1401 0.06 4.3 5.42 5.51 2.67 3.46 0.98 0.98 4.41 5.71
570+00 ONTO9 1.34 1500 15 0.52 1.86 52 0.011 1.67 0.04 0.05 0 0.000 0.0 0.00 1500 0.05 4.1 6.08 6.13 2.59 3.36 0.98 0.98 4.71 6.11
575+90 Rt. ONT10 0.57 - - 0.00 0.57 68 0.011 1.67 0.04 0.05 690 0.036 3.1 3.74 0 0.00 0.0 0.00 5.00 2.71 3.55 0.98 0.98 1.51 1.98
573450 Lt. ONT11 0.11 - - 0.00 0.11 58 0.011 1.67 0.03 0.05 140 0.043 3.3 0.70 0 0.00 0.0 0.00 5.00 2.71 3.55 0.98 0.98 0.29 0.38
586+00 ONT12 0.84 1290 5 0.15 0.99 99 0.030 1.67 0.04 0.11 0 0.000 0.0 0.00 1290 0.04 3.8 5.69 5.79 2.46 3.19 0.98 0.98 2.38 3.09
604+50 Lt. ONT15 1.75 - - 0.00 1.75 99 0.011 1.67 0.04 0.05 1950 0.036 3.1 10.63 0 0.00 0.0 0.00 10.68 2.03 2.63 0.98 0.98 3.48 4.51
585+00 ONT13 0.22 - - 0.00 0.22 58 0.011 1.67 0.05 0.04 233 0.039 32 1,22 0 0.00 0.0 0.00 5.00 2.71 3.55 0.98 0.98 0.58 0.77
620+50 Rt. ONT16 1.59 - - 0.00 1.59 49 0.011 1.67 0.04 0.05 1600 0.038 31 8.53 0 0.00 0.0 0.00 8.58 2.27 2.95 0.98 0.98 3.54 4.60
620+50 Lt. ONT17 1.46 - - 0.00 1.46 52 0.011 1.67 0.04 0.05 1600 0.038 a1 8.53 0 0.00 0.0 0.00 8.58 2.27 2.98 0.98 0.98 3.25 4.26
638+00 ONT18 0.74 1650 25 0.95 1.69 62 0.011 1.67 0.03 0.05 0 0.000 0.0 0.00 1650 0.05 3.8 7.29 7.35 2.43 3.16 0.98 0.98 4.02 5.22
658+50 - 0.00 2050 25 1.18 1.18 99 0.030 1.67 0.04 0.11 0 0.000 0.0 0.00 2000 0.03 2.9 11.66 11.76 1.96 2.54 0.98 0.98 2.26 2.93
679+50 ONT19 1.90 2150 25 1.23 3.13 99 0.030 1.67 0.04 0.11 0 0.000 0.0 0.00 2051 0.02 3.1 11.03 11.13, 2.01 2.6 0.98 0.98 6.16 7.97
692+60 ONT20 0.65 1310 20 0.60 1.25 99 0.030 1.67 0.05 0.10 0 0.000 0.0 0.00 1211 0.05 3.8 5.38 5.48 2.68 3.47 0.98 0.98 3.29 4.26
P, equals the 2-yr, 24 hr rainfall depth.
Channel velocities were calculated using Manning's Formula in FlowMaster, under the following assumptions: Small Roadside channels - n=0.035, 3:1 side slopes, 1' depth; with iteration
T= (0.42’Li"n)°'B/P2°'5/S°'4
Ty = LJ/V/60
Ty = L/(60*V)
Manning's values for sheet flow: 0.011 for paved/smooth surfaces; 0.03 for riprap.
30% Drainage Analysis
USA Parkway Wood Rodgers, Inc.
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Appendix A
Proposed Conditions
Onsite C Values

Onsit e Total Cunimprovedunimproved cim Q?m‘;’; e ccomblned
Watershed | Area (ac) [ Cy.y, Cosyr Ardaiac) Ciozsyr | Area (ac) 10-yr 25-yr
ONLO1 1.17 0.30 0.35 0.00 0.98 1.17 0.98 0.98
ONLO2 0.41 0.30 0.35 0.00 0.98 0.41 0.98 0.98
ONLO3 0.61 0.30 0.35 0.61 0.98 0.00 0.30 0.35
ONLO4 0.32 0.30 0.35 0.00 0.98 0.32 0.98 0.98
ONLO5 0.29 0.30 0.35 0.00 0.98 0.29 0.98 0.98
ONLO6 0.29 0.30 0.35 0.00 0.98 0.29 0.98 0.98
ONLO7 0.23 0.30 0.35 0.00 0.98 0.23 0.98 0.98
ONLO8 0.23 0.30 0.35 0.00 0.98 0.23 0.98 0.98
ONLO9 0.70 0.30 0.35 0.00 0.98 0.70 0.98 0.98
ONL10 0.46 0.30 0.35 0.00 0.98 0.46 0.98 0.98
ONL11 1.21 0.30 0.35 0.00 0.98 1.21 0.98 0.98
ONL12 0.36 0.30 0.35 0.00 0.98 0.36 0.98 0.98
ONL13 1.50 0.30 0.35 0.00 0.98 1.50 0.98 0.98
ONL14 0.13 0.30 0.35 0.00 0.98 0.13 0.98 0.98
ONL15 0.85 0.30 0.35 0.00 0.98 0.85 0.98 0.98
ONL16 0.32 0.30 0.35 0.00 0.98 0.32 0.98 0.98
ONL17 0.83 0.30 0.35 0.00 0.98 0.83 0.98 0.98
ONL18 1.86 0.30 0.35 0.00 0.98 1.86 0.98 0.98
ONL19 0.57 0.30 0.35 0.00 0.98 0.57 0.98 0.98
ONL20 0.63 0.30 0.35 0.00 0.98 0.63 0.98 0.98
ONL21 1.76 0.30 0.35 0.00 0.98 1.76 0.98 0.98
ONL22a 0.50 0.30 0.35 0.00 0.98 0.50 0.98 0.98
ONL22b 0.94 0.30 0.35 0.00 0.98 0.94 0.98 0.98
ONL22c 0.47 0.30 0.35 0.00 0.98 0.47 0.98 0.98
ONL23 0.24 0.30 0.35 0.00 0.98 0.24 0.98 0.98
ONL24 1.24 0.30 0.35 0.00 0.98 1.24 0.98 0.98
ONL25a 0.69 0.30 0.35 0.00 0.98 0.69 0.98 0.98
ONL25b 0.79 0.30 0.35 0.00 0.98 0.79 0.98 0.98
ONL26a 0.51 0.30 0.35 0.00 0.98 0.51 0.98 0.98
ONL26b 1.03 0.30 0.35 0.00 0.98 1.03 0.98 0.98
ONL26¢ 0.50 0.30 0.35 0.00 0.98 0.50 0.98 0.98
ONL27a 0.77 0.30 0.35 0.00 0.98 0.77 0.98 0.98
ONL27b 1.06 0.30 0.35 0.00 0.98 1.06 098 | 0.98
ONL28 0.61 0.30 0.35 0.00 0.98 0.61 0.98 0.98
ONL29 0.49 0.30 0.35 0.00 0.98 0.49 0.98 0.98
ONL30 0.12 0.30 0.35 0.00 0.98 0.12 0.98 0.98
ONL31 0.87 0.30 0.35 0.00 0.98 0.87 0.98 0.98
ONL32 1.42 0.30 0.35 0.00 0.98 1.42 0.98 0.98
ONL34 0.98 0.30 0.35 0.00 0.98 0.98 0.98 0.98
ONL35 0.77 0.30 0.35 0.00 0.98 0.77 0.98 0.98

30% Drainage Analysis
USA Parkway Wood Rodgers, Inc.
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Appendix A
Proposed Conditions
Onsite C Values

Onsite Total cunimpmvedunimproved Cim :«;mr;x; s ccombined
Watershed | Area (ac) | Cy,, Cosyr o ) Cio259r | Area (ac) 10-yr 25-yr
ONL36 0.36 0.30 0.35 0.00 0.98 0.36 0.98 0.98
ONL37 0.83 0.30 0.35 0.00 0.98 0.83 0.98 0.98
ONL38 0.88 0.30 0.35 0.00 0.98 0.88 0.98 0.98
ONL39a 0.49 0.30 0.35 0.00 0.98 0.49 0.98 0.98
ONL39b 0.41 0.30 0.35 0.00 0.98 0.41 0.98 0.98
ONL40 0.75 0.30 0.35 0.00 0.98 0.75 0.98 0.98
ONL41a 0.51 0.30 0.35 0.00 0.98 0.51 0.98 0.98
ONL41b 0.56 0.30 0.35 0.00 0.98 0.56 0.98 0.98
ONL42 0.64 0.30 0.35 0.00 0.98 0.64 0.98 0.98
ONL43 0.25 0.30 0.35 0.00 0.98 0.25 0.98 0.98
ONL44 0.55 0.30 0.35 0.00 0.98 0.55 0.98 0.98
ONL45 0.57 0.30 0.35 0.00 0.98 0.57 0.98 0.98
ONL46 0.55 0.30 0.35 0.00 0.98 0.55 0.98 0.98
ONL47 0.13 0.30 0.35 0.00 0.98 0.13 0.98 0.98
ONL48 0.67 0.30 0.35 0.00 0.98 0.67 0.98 0.98
ONL49 0.58 0.30 0.35 0.00 0.98 0.58 0.98 0.98
ONL50 0.57 0.30 0.35 0.00 0.98 0.57 0.98 0.98
ONL51 0.80 0.30 0.35 0.00 0.98 0.80 0.98 0.98
ONL52 0.26 0.30 0.35 0.00 0.98 0.26 0.98 0.98
ONL53 0.53 0.30 0.35 0.00 0.98 0.53 0.98 0.98
ONL54 0.92 0.30 0.35 0.00 0.98 0.92 0.98 0.98
ONL55a 0.51 0.30 0.35 0.00 0.98 0.51 0.98 0.98
ONL55b 0.55 0.30 0.35 0.00 0.98 0.55 0.98 0.98
ONL56 1.99 0.30 0.35 0.00 0.98 1.99 0.98 0.98
ONL57a 0.59 0.30 0.35 0.00 0.98 0.59 0.98 0.98
ONL57b 0.70 0.30 0.35 0.00 0.98 0.70 0.98 0.98
ONL58 0.23 0.30 0.35 0.00 0.98 0.23 0.98 0.98
ONL59 0.77 0.30 0.35 0.00 0.98 0.77 0.98 0.98
ONL60 1.57 0.30 0.35 0.00 0.98 1.57 0.98 0.98
ONL61 0.57 0.30 0.35 0.00 0.98 0.57 0.98 0.98
ONL62 0.23 0.30 0.35 0.23 0.98 0.00 0.30 0.35
ONL49,
ONLO3 119 0.30 0.35 0.61 0.98 0.58 0.63 0.66
ONTO1 0.07 0.30 0.35 0.00 0.98 0.07 0.98 0.98
ONTO2 0.58 0.30 0.35 0.00 0.98 0.58 0.98 0.98
ONTO3 0.92 0.30 0.35 0.00 0.98 0.92 0.98 0.98
ONTO4 0.52 0.30 0.35 0.00 0.98 0.52 0.98 0.98
ONTO5 1.40 0.30 0.35 0.00 0.98 1.40 0.98 0.98
ONTO06 0.26 0.30 0.35 0.00 0.98 0.26 0.98 0.98
ONTO07 0.29 0.30 0.35 0.00 0.98 0.29 0.98 0.98
ONTO8 1.34 0.30 0.35 0.00 0.98 1.34 0.98 0.98
ONTO09 1.34 0.30 0.35 0.00 0.98 1.34 0.98 0.98

30% Drainage Analysis
USA Parkway Wood Rodgers, Inc.
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Appendix A
Proposed Conditions
Onsite C Values

Onsite Total cunimprovedunimproved Cim‘%v':opu; isTE c:comblned
Watershed | Area (ac) | Cyq.y, Cosyr Arantad) Cio25y¢ | Area (ac) 10-yr 25-yr
ONT10 0.57 0.30 0.35 0.00 0.98 0.57 0.98 0.98
ONT11 0.11 0.30 0.35 0.00 0.98 0.11 0.98 0.98
ONT12 0.84 0.30 0.35 0.00 0.98 0.84 0.98 0.98
ONT13 0.22 0.30 0.35 0.00 0.98 0.22 0.98 0.98
ONT14 1.59 0.30 0.35 0.00 0.98 1.59 0.98 0.98
ONT15 1.75 0.30 0.35 0.00 0.98 1.75 0.98 0.98
ONT16 1.55 0.30 0.35 0.00 0.98 1.55 0.98 0.98
ONT17 1.46 0.30 0.35 0.00 0.98 1.46 0.98 0.98
ONT18 0.84 0.30 0.35 0.00 0.98 0.84 0.98 0.98
ONT19 1.90 0.30 0.35 0.00 0.98 1.90 0.98 0.98
ONT20 0.65 0.30 0.35 0.00 0.98 0.65 0.98 0.98

30% Drainage Analysis
USA Parkway Wood Rodgers, Inc.
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Appendix A
Proposed USGS Regression Calculations

WSLH22* Area (sq. mi.) 13.4
Mean Basin Elevation (ft.) 5480
Latitude (Dec. Degrees) 39.46
Q2= 51.0 cfs
Q5= 200.1 cfs
Q10= 430.2 cfs
Q25= 971.5 cfs
Q50= 1603.2 cfs
Q100= 2449.8 cfs

WSLH37 Area (sg. mi.) 2.7
Mean Basin Elevation (ft.) 5080
Latitude (Dec. Degrees) 39.44
Q2= 10.6 cfs
Q5= 49.6 cfs
Q10= 114.5 cfs
Q25= 287.3 cfs
Q50= 507.7 cfs
Q100= 824.4 cfs

WSLH38** Area (sq. mi.) 29.4
Mean Basin Elevation (ft.) 5000
Latitude (Dec. Degrees) 39.44
Q2= 77.2 cfs
Q5= 345.0 cfs
Q10= 815.2 cfs
Q25= 2014.1 cfs
Q50= 34759 cfs
Q100= 5474.6 cfs

Notes:

Analysis based on USGS Fact Sheet 123-98, September, 1999
Region 5 Equations were applied.
The mean basin elevation for allwatersheds is located below the minimum
limit of 5770' (see applicable ranges in USGS Fact Sheet).
However, a physically lower mean elevation was considered to yield conservative peak flows.
*Includes basin 1-23, 47 and 47a

30% Drainage Analysis
USA Parkway
Appendix A

Wood Rodgers, Inc.
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APPENDIXA
LOCATIONS FOR NOAA PRECIPITATION ESTIMATES
30% PREFERRED ALTERNATIVE DESIGN REPORT

STOREY AND LYON COUNTY, NEVADA
NOVEMBER, 2013

NOTES

DEVELOPING INNOVATIVE DESIGN SOLUTIONS
M:I 5440 Reno Corporate Drive  Tel: 775.823.4068
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Precipitation Frequency Data Server Page 1 of 1
W)Q\'Q.%S b(o‘),(\_\,\{\_i 'tg} L—C\SLQ_L.QL\/LCV\*D\ V\

NOAA Atlas 14, Volume 1, Version §

Location name: Sliver Springs, Nevada, US* f’ =N
Coordinates: 39.4413, -119.3562 g 3
Elevation: 49881t h ;
¥ source: Google Maps -
POINT PRECIPITATION FREQUENCY ESTIRAATES
Sanja Parice. Sarsh Divtz, Sarah Heim, Liflian Hiner, Kezungu Maitaria, Deborah Martin, Sandra
Pavie'ie, Ishani Ray. Carl Trypaluk, Dale Unruh, Fenglin Yan, Michae! Yekta, Tan Zhao, Geofirey
Bonnin, Daniet Brewer, LI-Chuan Chen, Tys F arzybok, John Yarchoan
NO&A, Nrtional VWeather Servics, Silver Spring, Maryland

2F tabular | PE_greobice’ | Maps & serigls
PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals {in inchesfhour)’
p
Duratlon]l Average recurrence inferval (years)

2 5 10 2% || so 100 200 500 1000

Eaviin 1.28 162 247 2.66 3.47 4.20 5.06 6.08 7.73 9.24
(1.09-154) || (1.37-1.84) || (1.84-2.60) || (2.23-3.20) || (2.83-4.20) [| (3.34-8.14) || (3.00-5.26) || (4.52-7.87) (5.44-10.1) || (6.20-12,3)

10-min || . 0984 1.24 1.65 2,03 2.4 3.20 3.86 4,63 5.88 7.03
(0.828-1.17) || (1.04-1.48) || (1.38-1.98) || (1.70-2.44) || (2.156-3.20) || (2.64-3.81) || (2.87-4.76) || (3.44-584) || (4.14-7.88) || (4.72-8.35)

15min || 0812 1.02 1.36 1.68 218 2.64 3,18 3.33 4,86 5.81
1{0.684-0.968)(| (0.864-122) || (1.15~1.64) || (1.41-2.02) || (1.78-2.64) || (2.10-3.23) || (246-3.99) || (2.84-4.82) [| (3.42-6.33) || (3.90-7.73)

30-min || 0:546 [ 0.686 0.920 113 1.47 1.78 214 2.58 3.27 3.91
(0.482-0.852)|(0.682-0.822)|| (0.776~1.11) || (0.848-1.38) || (1.20-1.78) || (1.41-2.17) || (1.66-2.88) || (1.81-3.25) {2.30-4.26) |I (2.62-6.21)

60-min || 0-338 0.425 0.669 0.682 0.910 140 133 1.60 2.03 242
(0.288-0.404}}(0.360-0.508)||(0.480-0.684)||(0.586-0.840)]| {0.742-1.10) || (0.874-1.35) || {1.02-1.84) (1.18-2.01) J{ (1.43-2.84) |} (1.62-3.22)

2-hr 0.218 0.274 0.354 0.421 0.524 0.612 0.717 0,848 1.08 1.27
(0.190-0.260)/(0.238-0.324)]/{0.302~0.4 18)||(0.358-D.488)|(0.432~0.622){{0.484-0.736) 1(0555—0.571;]1(0.6484.04) (0.780-1.34) || (0.887-1.63)

P 0.173 0.217 0.274 0.320 0.386 0.444 0.511 0.585 0.738 0.865
(0.154~0.201)1(0.180-0.254)1H0.237-0.320){|(0.275-0.375){((0.326-0.453)| {(0.368-0.525)/[{0.417-0.61 ))[}(0.476-0,722 (0.571~0.908)|! (0.665-1.08)

0.359
(0.282-0.428)
0.242
(0.199-0.289)
0.188
(0.144-0.183)

6-hr 0.120 0.150 " 0.187 0.216 0.256 0.287 0.318 0.421
(0.105-0,138)§/(0.131~-0.174)}(0.162~0.21 7)|(0.187-0.251), (0.218-0.208)1(0.241-0.336)}1(0.264-D,376) (0.335-0.512
19-hr 0.078 0,099 0126 0.147 0.476 0.197
0.068-0.090)][(0.086-0.114)}(0.109-0.145){}(0.127-0.189)}}(0.150~0.203)]|(0.167-0.230
24-hr 0.049 0.062 0.081 0.096 0.417 0.133 0.181
‘ 0.044-0.056)}/(0.055-0.070)||(0.072-0.081)/}(0.085-0.108)}|(0.102-0.132)[£0.118-0.151)|(0.130-0.171)
2.da 0.028 0.037 0.048
Y l0.025-0.033)]l0.032-0.042){|(0.043-0.058)
3-day

0.021 0.027 0.038
{0.018-0.024)}(0.024-0.031)}}{0.032-0.041

0.058 0.072 0.083 0.086 0.507
0.051-0.068)|(0.062~-0.082)/1(0.071-0.095)}/(0.08 1 -0,108)(0.080-0.124;

043 0.054

0,074 0,081
0,080-0.082)/[(0.086-0.083)

(0.038-0.050)}3(0.046~0.061)|{(0.
Ada 0.017 0.022 0.030 0.036 0.045 0.082 0.058 0.087
y (0.015-0.020){{(0.020~0.025)||(0.026~D.034){}(0.031-0.041)}(0.039-0.051){[{0.044~0.059) (0.050-0,068)[|{0.057-0.0

0.080
(oots aory)

0.054
(0.044-0.063);

7-da 0.012 0.016 0.020 l 0.024 0.030 0.035
Y 10.010-0.013)|}(0.013-0.017)]}(0.017-0.023)}(0.621-0.028)]|{0.026-0,036)[{0.030-0.040)

e 0.009 0.012 0.016 0.019 0.024 0.027 0.031 || 0.048
Y {l0.008-0.011)||(0.010-0.014){}0.014-0.018) 0.017-0.022){110.020-0.027)][(0.023-0.031) \ .048)/10.037-0.054

0.017
0.014-0,019)
0.013

0.011-0.01

20-dsy 0.008 0.008 i 0.010 l 0.012 0.015
I(o.oos-o.ooz)] ,007-0.009)i1(0.009-0.0123{{(0.010-0.014)/1(0.013-0,017)

30-day 0.008 0.008 0.00 0.009 0.012
0.004-0.005)[|(0.005-0.007)||(0.007-0.008){i(0.008-0.011)|}{0.010-0.013

45-dcy 0.004 0.005 0.006 0.008 0.008 0.010 2

¥ 11(0.003-0.004){1(0.004-0.005)|(0.005-0.007)}(0.007-0.009)1{(0,008~0.010){}(0.009-0.012 ; 0.013-0.018

60-da 0.003 0.004 0.005 0.006 0.008 0.009 0.010 0.011 0.012 0.018
¥ {lt0.003-0.004))|10.004-0.008)]}(0.006-0.008)|1(0.006-0.007)|0.007~0.008)]{(0.007-0.010){(0.008-0.011){10.008-0.012lt0.010-0.014 {0.011-0.016)

! Precipitetion frequency (PF) estimates In thia table are based on fraquency analysls of partial duration series (PDS).

Nurnbera in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duratian and average recurrence intarval) will ba greater than the uppar bound (or fess than the lower bound) is 5%, Estimates at upper bounds ere not
checked against probable maximum precipitation (PMP) estimates and may be higher then currertly velid PMP values.

Please refer io NOAA Atias 14 docurnent for more information.

i

http://hdsc.nws.noaa.gov/hdse/pfds/pfds_printpage.html?lat=39.4413&lon=-119.3562&dat... 1/10/2013
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Coordinates: 39.4413, -119.3862
Elevation: 4980ft*

NOAA Atlas 14, Volume 1, Version § v,
Location name: Silver Springs, Nevada, US* ‘/’q
* source: Goagle Maps ; —~

POINT PRECIPITATIOM FREQUENCY ESTIMATES

Sanjs Perica, Sarah Digtz, Sarah | leim, Ulilan Hiner, Kezungu Maltana, Deborah Mariin, Sandra
Paviovic, Ishani Roy, Carl Trypaluk, Date Unruh, Fenglin Yen, Michae! Yekta, Tan Zhao, Geofirey
Bonnin, Daniel Brewer, L-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, Natlonal Weather Service, Silver Spring, Marylend

PF_tabular | PF_graphical | Maps & gerials
PF fabular

PDS-based point precipitation frequency estimates with 80% confiderce intervals {In inches)’
Average recurrence interval (years)

Duration
1 2 5 10 28 50 100 200 500 1000
5-min 0.167 0.136 0.181 0.222 0.289 0.350 0.422 0.607 0.644 0.770
(0.091*0.128}1 (0.114~0.162)}1{0.153-0.217), hﬂ.‘lﬁE—D.ZGT) (0.236~0.360)}{(0.278-0.428)11(0.326-0.521) (0.377-0.639ﬂ (0.453-0.838) ‘(0.517—1.02)

10-min 0164 -" 0.206 0.275 0.338 0.440 0.533 0.642 0.772 0.980 1.17
(0.138-0.195)](0. 174-0.246)|((0.232-0.331)||{0.284-0.408), (0.358-0.633)}|(0.423-0.651)|1(0.485-0.789)||(0.673-0.873)]| (0.620-1.28) ||(0.768-1.56)

15-min l 0.203 0.256 0.349 0.420 0.546 D.664 0.786 0.957 1.22 148
(0,17 1-0.242)|(0.216-0.305){((0.288-0.410) (0.352-0,604)|/(0.445-0.661)}[(0.525-0.807){|(0.614-0.983)|| (0.711-1.29) [} (0.856~1.58) (0.974~1.93)

20-min || 0273 ” 0.343 0.460 0.566 0.735 0.890 1.07 128 164 1.96
(0.231-0.326){|(0.291-0.411)](0.368-0.553)](0.474-0.678)|(0.600-0,880) | (0.708-1.08) || (0.827-1.32) || (0.857-1.63) || (1.16-2.13) || (1.31-2.60)

60-min || 0338 0.425 0.569 [ 0.699 0.210 1.10 133 1.60 2.03 2.42
(0.286-0.404){(0.960-0,608 (0.480-0.684)}((0.588-0.840)/| (0.742-1 ,10) |} (0.874~1.35) j| (1.02-1 64 || (1.19-2.01) || {1.43-2.84) || (1.62-3.22)

2 0.432 0.549 )! 0.707 0.842 1.08 122 143 1689 213 2.53
0.378-0.519)1{(0.475-0.649){1(0.604~0.837) (0.712-0,998)|| (0.663-1.25) {0.988-1.47) || (1.13-1.74} (1.30-2,08) || (1,66-2.69) || (1.79~3.27)

Sohr I 0.621 0.651 0.822 0.962 1.18 1.33 165 1.79 2.21 2.80
(0.453-0.806}{1(0.571~0.762) (0.711—0.961) (0.825-1.13) || (0.278-1.36) || (1.11 -1.58) {| {1.25-1.84) || (1.43-217 (1.72-2.73) || (1.897-3.29)

e-hr ” 0.717 0.388 1.12 130 1.53 1,72 1.81 245 2.52 2.87
(0.626-0.825 (0.784~1.04) || (0.872-1.30) || (1.12-1 80) || (1.31-1.78) || (1.44-2.01) (1.58-2.28) |i (1.76~2.57) || (2.01-3.06) (2.24-3.64)

12-hr ’ 0.943 1.19 1.51 177 PXT] 2.37 264 2.52 3,20 3.61
(0.824-1.08) || (1.04-1,37) || (1.82-1.74) || (1.59-2.03) || (1.80-2.44} || (2.01-277) || (2.21-3.12) || (2:40-3.48) || (263-3.96) || (2.83-4.44)

25-hr T 448 1.49 1.94 2.29 2.80 3.20 3.62 4.08 4.67 5.7
(1.05-1.32) )| (1.33-1 .69) || (1.72-2.18) (2.03-2.59) || (2.46-3.16) (2.76-3.62) || (3. 12-4,11) || (3.46-4.63) || (3.92-5.36) (4.28-5.98)

2-day 139 177 2.34 2.80 346 3.99 455 5.18 6.02 6.72
(1.22-160) || (1.66-2.02) || (2.08-287) || (2.44-3.19) || (2.98-3.04) || (3.42-4.56) || (3.87-5.23) || (4.33-5:86) || (4.95-7.02) }| (5.44-7.91)

3-da 1.62 1,95 2.60 342 2487 AT 542 E.81 6.80 7.80
Y Il (1.84-174) || (1.72-2.28) || 2.28-2.87) || (2.72-3.67) || (3.95-442) || (3.84-6.12) || (4.35-5.88) || (4.88-6.70) || (6.60-7.80) }| (6.17-8.81)

il 1,66 214 2.86 345 5.28 496 589 6.46 7.57 848
Y Il (148-1.90) || (1.88-2.44) || (2.51-3.28) || (3.01-3.84) || (3.71-4.89) || (4.26-5.68) || (4.84-6.53) || (5.44-7.44) || (6.26-8.7¢) | (6.90-9.91)

7-da 1.96 2.51 3.37 4.07 5.07 5.88 €75 7468 9.02 10.4
Y (1.70-2.25) || (2.18-2.80) || (2.93-3.80) (3.53-4.70) (4.36-5.86) || (6.01 -8.80) || {5.70-7.83) (6.42-8.94) || (7.40-10.6) | (8.18~11 .8)

10-da 2.20 2.84 381 4,68 5.66 8.52 7.4 8.41 5.78 {0.9
Y} (1.81-2.54) || (2.48-3.28) || (3.31-4.41) || (3.96-5.30) || (4.85-6.56) || (5.66-7.56) || (.20-8.64) || (7-04-8.80) }| (B.06-115) }i (B.B5-12.0)

20-da 2.3 3.66 4.85 537 7.02 B8.00 9.03 10.4 116 12.7
Y Il (2.48-3.24) || (3.21-4.20) || (4.24-5.66) || (5.03-8.82) || (6.08-8.08) |{ (6.88-8.21) || (7.70-10.4) || (8.53-11.7) j (8.62-13.5) | (10.5-14.8)

30-da 333 4.52 5.74 6.84 8.34 .63 10.8 12.0 138 16.2
Y (2.861-3.84) || (3.78~4.97) {5.00-6.61) (5.83-7.88) (7.18~9.61) {8.16-11.0) (8.14-12.4) {| (10.1-14.0) || (11.5-18.1) {12.5-17.8)

P 3.95 513 6.80 8.1 2.85 113 128 14,3 16.5 18.2
y (3.44-4.50) (4.48-5.83) | (5.92-7.78) (7.02-5.28) || (8.60-11.3) || {8.64-13.0) (10.8-14.7) || (12.0-16.5) || (13.8-18.2) {{ (14.8-21.3)

#0.di 452 5.9 784 9.28 1.4 128 14.0 16.5 17.8 18.2
¥ (3.93-5.16) (6.14-6.71) }i {(6.81 -8,94) || (8.02~10.6) i| (8.58-12.7) {10.8-14.4) || (11.8-16.1) || (13.1-1 7.8) || (14.6-20.3) |{ (15.8-22.4)

! Precipitation frequency (PF) estimates in this table ars based on frequency analysis of partial duration series (FDS).

Nurnbers in parenthesis ane PF estimates at lower and upper bounds of the 80% confldence interval, The probabiiily that precipitation frequency estimates (for a
glven duration and averags rscumence interval) will be greater than the upper bound (or less than the lower bound) is 6%. Estimates at upper bounds are not

checked against probable maximum precipitation (FMP) estimates and mey be higher than currently valld PMP values.
Pisase refer to NOAA Atlas 14 document for more infarmation.

Back to T

PF graphical
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NOAA Atlas 14, Volume 1, Version 5 ey,
Location name: Silver 8prings, Nevada, US* f‘p@\
Coardinates: 39,4783, -119.4281 1 T
Elevation: 5638ft* 3 3
* source: Gougle Maps o <

POINT PRECIPITATION FREQUENCY ESTIMATES
Sarya Perica, Serah Dietz, Sarah Heim, Lillan Hiser, Kaaungu Maltaria, Deborah Mariin, Sendra
Paviovic, Ishani Roy, Car Trypaluk, Dale Unruh, Fenglin Yan, idichasl Yekta, Tan Zhao, Geoffrey
Bennin, Darie! Brewsr, LI~Chuan Chen, Tye Parzybok, Jehn Yarchosn

FOAn, National Weather Service, Bliver Spring, Marylend
PE_tabular | PF _oraphical | }Maps & aerials
PF tabular

PRS-based point precisiiation frequancy estimates with 90% confidence Intervals (in inches/hour)’
I Average recurrence interval (years)

Duration

1 2 s || 10 26 §0 100 200 500 1000

§-min 1.33 1.67 2,23 274 356 4.30 517 €.20 7.88 943
{1.13-1.58) || (1.42-1.98) |l (1.88-2.68) || (2.20-3.28) || {2.90-4.30) || (3.42-5.26) || (4.00-640) || (4.62-7.85) || (5.58-10.3) || (6.34-12.6)

Fr— 1.01 1.27 170 2.08 271 3.27 3.83 4.72 550 7.48
(0.858-1.20) || (1.08-1.52) || (1.43-2.08) || (1.75-2.50) |l (2.21-3.27) || (2.60~4.00) || (3.04-4.87) || (3.52-5.98) || (4.22-7.68) || (4.82-9.63)

15-in 0.836 1086 1.40 1.72 2.24 27 3.28 3.90 4,96 5,93
(0.708-0.956){| {0.886~1.26) [l (1.18-1,68) || (1.44-2.08) || (1.82-2.70) || {2.15-3.30) [| (2.51-4.02) || (2.91-4.84) || (3.48-8.50) || (3.96~7.95)

30-min | 0:564 0.708 0,946 146 1.50 1.82 249 2.63 334 2.89
{0.476-0.670)|[(0.600-0.844)|| (0.785~1.13) || (0.972-1.39) || (1.23-1.82) |{ (1.45-2.22) }| (1.89-2.71) || (196-3.39) || (2.35-4.37) || (2.6B-5.36)

60-min 0.34% 0.437 0.585 0.718 0.831 113 1.35 1.63 2.07 247
(0.294--0.415)1(0.371-0,622)[1(0.493-0,700)|1{0.802 0.86D)j| (0.761-1.13) || (0.885-1.38) || (1.05-1.68) || (1.21-2.08) || (1.48-2.71) || (1.66-3.32)

2-hr 0.228 0.285 0.436 0.540 0.631 0.738 0.871 1.31

(0.188-0.270){1(0.24B~0.338) (0.369-0.515)}1{0.446~0.642)}1(0.511-0.768)

0.386 1.10
{0.314-0.433, ),446~0. 0.583-0.808)|! (0.688-1.07) |{ (0.808-1.38) || 0.928-1.60)

Sr 0.482 0.228 0.288 0,302 0,617 0.764 0.699
0.158-0.211)}1(0.200-0.265)] {0,248 - 0.333){1(0.287-0,300)}1(0.340-0.470)|}(0.383-0.543)|(0.433-0.832)}1(D.4684~0.747) ]j0‘594-0.942) {0.883-1.13)

BAiF 0.128 0.181 0.199 0.230 0.271 0.303 0.335 0.376 0.440 0.501
(0.112-0.147){|(D.141-0.186)}1(0.174~-0.231)}|{0. 198~D.267)}| (0.232~0.316)}}{0.256~-0.354) 0.278-0.395)1(0.307 -0.450)(1(0.352-0.535)]1(0.383-0.618)

0.108 0.137 0.160 " D.190 0.214 0.238 ;’ 0.263 0.285 0.323
l_(0.095~0.124) (0.118-0.157)|}{0.138-0.184)||(0.183-0.220){/(0. 18 1-0.250)|[(0.188-0.281){|(0.215-0.31 3)||{0.236-0.358), [D.%3~0.39&)'

0.107 0.130 0.148 0.168 0.189 0.218 0.241
|(0.094-0.121)}{(0.114-0.147)}}(0.126-0.168)}|(0.145-0.192)}|(0.161-0.216)}}(0.182-0.251)/(0.199-0.280)

0.067 0.083 0.088 0.109 0124 0,145 0.162
(0.058-0.077)||(0,071~0,085){[(0.082~0.110)(0.083~-0.128)|}{0.104-0.144){}(0.118-0.170)[}(0.131-0.192),

3-da 0.024 0.031 0.042 0.050 0.062 0.072 0.083 0.004 0.411 0.124
Y ll0.021-0.028)]|(0.027-0.036)]|(0.025-0.048)|(0.044-0.058)}(0.054-0.071)||(0.062-0.082){|(0.070-0.086)|1{0.079-0.108){|(0.091-0.129)||(0.100-0.148

i 0.020 0.026 0.035 0.042 0.062 0.061 0.070 0.084 0,105
ay (.015-0.023) {0.023-0.030), (0.030-0.040)1[0.036~0.048)1(0.045-0.060)]1{0.052-0.070) |{0.059-0,080){(0.066~0.092)1(0.077~0.109){{0.085-0.123)

| —

e T0.014 0.018 0.024 0.029 0.036 0.042 0.048 0058 || 0065 0.073
ay {0.012-0.016) (0.020 (0.020-0.027){{0.026-0.033)1(0.031-0.042){{0.035-0.049){|(0.040-0.056)}1(0.046-0.064) [1{0.053~-0.078)11(0.059-0,087
10-day 0.011 0.014 0.018 0.023 0.028 0.033 0.037 0.042 0.049 0.058
(0.008-0.013)11{0.012~0.016)j[(0.016-0.022){}{0.020-0.026)(1{0.024-0.033){{0.028-0.038)| |(0.031 -0.043)}(0.035~0.048)1(0.040-0.058 (0.044—0.065)l

20-da 0.007 0.008 0.012 0014 0.018 0.020 0.023 0.026 0.028 0.033
‘ Y (0.008-0.008){1{0.008-0,010)}{(0.011-0.014)}/(0.013-0.017)}}{0.015-0.020)4|(0.017-0.028)}}(0.019-0.026}} (D.022-0.030} 1{0.024-0.035)11(0.027-0.038

030
30-day 0.007 " 0.010 0,012 0.014 0.016 0.018 0.024 0.026
{0.005-0.008)|1(0,006~0.008){/(0.006-0.01 1){{{0.010-0.018){(0.012-0.016)}|(0.014-0.018){0.016-0.021 ‘(0.01?-4).024) 0.020-0.028){{(0.021-0.031)!
0.004 0.006 0.008 0.009 0.014 0.013 0.015 0.017 0.019 0.021
. X (0.007-0.008){{(0.008~0.011)}{{0.010-0.013){|(0.011-0.016)}(0.012-0.01 _(0.014—04019) (0.016-0.022){}(0.017-0.025)
80-d 0.004 0.005 0.007 0.008 l’ 0.010 0.011 0.012 0.014 0,015 0.017
By (0.002-0.004)11(0.004-0.008)]/(0.006-0.008)}|(0.007-0.008) (0.008—0.0113(0.009-0,013) (0.010-0.014}11(0.011-0.018)}|(0.013~0.018)}1{0.014~0.020}

1 Precipitation frequency (PF) estimates In this table sra based on fraquency analyals of partial duration series (PDS).

Numbers in parenthesis are PF eslimatss at lower and upper bounds of the 80% confidence interval. The probabiity thet precipitation frequency estimates (for e
given duretion and average recurrence interval) will be graater than the upper bound (or iess than the lower bound) is 5%. Estimates at upper bounds are not
"ulwckud against probable maximum precipitation (PMP) estimates and may be higher than cumently valld PMP values.

(0.004-0,005

Please refer io NOAA Atlas 14 docurnent for more infarmation.

Backto Top

http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=39 4783&lon=-119,4281&dat... 1/10/2013
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WOAA Atlas 14, Volume 1, Version §
Location name: Silver Springs, Nevada, US*

Elevation: 6638f*
* source; Google Maps

POINT PRECIPITATION FREQUENCY ESTIMATES

%
Coordinates: 39.4783, -119.4281 @)
L. _4

Sanja Perlca, $arah Dietz, Sarah Heim, Lilian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
paviovic, Ishan! Roy, Carl Trypaluk, Dale Unrub, Fenglin Yan, Micheel Yekia, Tan Zhao, Geotfray

Bonnin, Danlel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan
NOAA, National Weather Service, Sitver Spring, Maryland

JF_tabuiar | PF_graphical | Maps & aerials

PF tabular
PDS-based point precipiistion frequency estimaies with 80% confidence intervals {in inchss)’
Duration" Average recurrence interval (years)
1 2 5 10 25 50 100 200 500 1000
— 0.111 0.139 0.186 0.228 0.296 0.358 0.431 0.517 0.657 0.786
{0.094-0.132)1](0.118-0.166)]|{0.157~0.223)]|(0.181-0.273)||{0.242-0.358)||(0.286-0.438)||(0.333~0.5633){/(0.385-0.854)|{{0.463~0.861)||(0.528-1.05)
10-min 0.189 0.212 " 0.283 6,858 ” 0.451 0.8:5 l 0.656 ‘ 0.787 ! 0.999 1.20
(0.143~D.200)/1(0.180-0.263}|1(0.238~0.338){|(0,201-0.416) (0.368-0.545)(1(0.433-0,666)([(0.508-0.811)}|(0,686-0.997) {0.704~-1,31) &(0.803—1.61)
15-min 0.209 0.263 0.361 0.431 ﬂ 0.559 0.676 0.812 0.976 1.24 1.48
1t0.177-0.249){}(0.222-0.313)l}(0.295-0.420){}(0.361-0.516)]|(0.486-0.676)||(0.537-0.626)]| (0.628-1.01) |} (0.727-1.24) || (0.873~1.62) |(0.898-1.96)
pr— l 0.262 0.353 0.473 0.580 " 0.752 | 0.909 1.08 1.31 1.87 2.00
(0.238-0.335)}}(0.300~0.422){(0.398-0.565 {0.486-0.895)}(0.815-0.810)] {0.723-1.11) {0.846-1.35] || {0.878-1.88) [| (1.18~2.18) || (1.34-2.68)
60-min 0.348 0.437 0.585 0.718 0.931 1.3 1.35 1.63 2.07 247
(0.284-0.415){|(0.371-0.622)[|(0.483-0,700) (0.6802-0.880)}f (0.761-1.13) || (0.885-1.36) || (1.05-1.68) (1.21-2.08) || (1.48-2.71) || {1.66-3.32)
. 0.456 0.570 0.732 0.872 1.08 1.28 1.48 1.74 219 2.62
(0.395-11.538)}1(0.495-0.672)}}(D.628-0.886 (0.738-1,03) || (0.883-1.28) || (1.02-1.62) || (1.17-1.80) || (1.34-2.15) (1.61-2.78) {t (1.86-3.38)
Lhr 0.547 0.684 0.560 1.00 1.21 1.38 1.50 185 2.20 270
{0.476~0.633)|](0.601-0.797)} (0.748-1.00) || (0.863~1.17) (1.02-141) || {(1.16-1.63) || {1.30-1.80) (1.48-2.24) || (1.78-2.83) |! (2.05-3.40)
6-hr 0.76% 0.963 1,19 1.38 1.62 1.81 2,00 2.25 2.64 3.00
(0.6738~0,883)|] (0.842-1.11 {1.04-1.38) || (1.19-1.80) || (1.36-1.88) (1.63~2.12) || (1.67-2.37) || (1.84-2.89) || (2.11-3.20) |{{2.36-8.70)
12hr 1.08 1.30 1.6 1.93 2.29 2.58 2.87 3.47 3.55 3.88
{0.803-1.18) || (1.14-1.50) j| (1.44-1.80) || (1.67-2.21) || (1.86-2.65) || (2.16-3.01) || {2.40-3.38) || (2.60-3.77) || (2.84-4.31) }i (3.06-4.80)
24-hr 1.32 1.67 217 2.56 312 3.07 4.0% 4.54 5.23 5.79
(1.17-1.48) || (1.49-1.89) || (1.82-2.45) || (2.26-2.80) || (2.73-2.59) || (3.10-4.05) || (3.48-4.60) || (3.66-5.18) || (4.36-8.01) || (4.78-6.71
2-da 1.60 2.04 2,68 3.22 3.98 4.59 5.25 5.96 6.97 7.79
Y || (1.40-1.88) || (1.79-2.35) || (2.35-3.08) || (2.80-3.68) || (3.42~4.55) || (3.93-5.27) || (4.45-6.06) || (4.98-6.91) || (6.71-8.16) || (6.28-.21)
3.da 1.76 2.26 3.00 .61 4,48 5.20 597 6.80 7.98 8.94
Yl (1.64-2.09) || (1.98-268) || (2.63-3.45) || (3.14-4.14) || (3.87-5.15) || (4.45-5.98) || (5.05-6.89) || (5.68-7.87) || {6.54-0.31) || (7.21-10.5)
e 1.92 247 332 401 6.00 5.82 6.70 7.63 8.08 10.1
Yy {1.68~2.21) || (2.17-2.84) || (2.80-3.82) (3.48-4.61) |I (4.31-5.74) || (4.96-8.66) (5.66-7.71) || (6.38-8.82) || (7.36-10.5) || (B.14~11.8)
7-da 2.28 298 3.80 4.82 6.03 7.03 8,10 9.28 10.8 12.3
4 {1.99-2.65) i (2.56-3.41) || (3.44-4.82) (4.18-5.,50) | (6.18-7.00) || (5.86~B.18) (6.80-8.43) || (7.66-10.8) || (8.89~12.9) || (8.87-14.8)
Hliade 2.59 3.36 4.52 5.45 6.76 7.82 8.55 10.1 11.3 13.2
Y || (2.25-3.01) || (2.62-5.89) || (8.91-6.24) || (4.70-8.33) || (5.77-7.85) || (6.63-0.08) || (7.52-10.4) || (8.44-11.8) || (8.70-14.0) || (10.7-15.7)
20-da 3.38 4.38 6.61 6.94 8.48 9.69 11.0 12.3 14.4 16.6
Y || (2.05-3.80) || (3.82-5.04) || (5.08-5.70) || (6.02-6.00) || (7.30-9.78) || (8.29-11.2) || (8.20-12.7) || (10.3-14.3) || {11.7-1¢8) }{(12.6-18.5)
30-da 4.03 523 6.08 B8.34 10.2 1.7 13.2 14.9 174 18,8
Y |I (3.51-468) {{ (4.55-6.04) || (6.04-8.07) || (7.19-9.84) || (8.74-11.8) || (6.84-138) || (11.2-154) || (124-17.8) || (14.1-20.1) || (16.4-22.3
45-da 484 6.29 8.38 10.0 12.2 14.0 158 17.8 20.6 22.9
Y |l (4,21-555) || (5.47-7.19) || 7.25-8.60) || (8.62-11.5) || (10.5-14.1) || (11.8-18.2) || (18.4-1B4) || (14.8-20.7) || (16.0-24.1) || (18,6-27.0) |
60-dla 6.64 7.34 9.78 11.6 13.9 15.8 17.6 19.8 22.2 243
y (4.86-6.44) || (6.36-8.41) || {8.45-11.2) (9.98-13.3) || (11.8-18.0) || (13.4-18.2) [[ (14.8-20.4) (16.4~22.7) {| (18.4-25.9) {| (19.9-2B.5)

T Precipitation frequency (PF) estimates In this table are based on frequency analysis of partiel duration series (PDS).

Nurbers In parenthesis &re PF estimates at lower and upper bounds of the 80% confidence interval. The probabilly that precipltation frequency estimates (for a

given duration and average recurrence interval) will be greatsr than the upper bound {or fess than the lower bound) is 5%. Estimates at upper bounds are not

checked agalnst probable maximum precipitation (PMP) estimates end may be higher than currently vaild PMP values.
Please refer to NOAA Atles 14 document for more information.

Back to Top
PF graphical
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rage g ety

i o

The ragression equations, the aversge stendsrd errors of predictlon, and the
equivalent years of record for regions 1, 2, 3, and 5 are given in table 1. The
averaga standard ervors of predichion are an average meastre of the aceuracy of

2s810n equations when estimating peak-discharge vaives for ungaged
watershads simiiar to those that were used to derive the regraession equations. The
aquivalent years of record is the number ¢f years of streamfiow record needed to
achieve the same accuracy 8% the regrassion equation,

Table 1. Fiood-peak discharge regression equations end associated statistics for
reglons 1, 2, 2, and 5 In Nevada (modified fror Thomas and others, 1997}

(2T, perk dinctrarge Ion revnnncs Wiswal T, 2 4 F00 yoars, B cibic 4t per second; AREA, dealnags nima, I suusre mies;
PREC, mean annual prociphalion, ' inghes; CLEV, mean besin elavalion, 1 feet abave sta leval (NGO of 19285 L AT, Rudituss in

teddag! degrees)

Regression equation Average Equivaient years
stardard of record
SrTor

of prediction,
i} percent

Region 1 - 165 stations
{For sites iocated at elevations greater than elevation threshold from figure 23

Q, = 0.124AREAIBPRECI4S 59 0,16
Q, = D.62DAREAGHTPREC 12 52 62

Q,, = 1.43AREAISPRECLS 48 { 34

g

Ry = 4.75AREASTRPRECE Y 46
G = 5. 7BAREAETEOPRECU S 46 %,
Regien 2 - 108 stations
Q: = 13 ARERM 72 .96
24 4AREALYE 66 1.80
i 55.7AREASXFIELEV/1,0600)-522 61 3.07
Q. = BAZAREASH(ELEV/1,000) 438 61 4.64
Qs ® L13AREASTS{ELEV/L G002 H4 5.47
Q. = 14BAREAM{ELEV/1,000) 058 68 6.05
Kegion 3 - 35 stations
G, = (LE44AREATSHPRELE B6 (3,25
Q. = L.21AREACRIPRECOISS B3 A48
Uy = 1LUDAREAOIIPREC 024 30 F7
Q. = JITAREAVO7PRE RS 78 1.23
Oy, = 4. 70AREAVS2PRECHS%G 77 1.57
Q... = E42ZARLAVSAPRE 0757 78 1.92
Regign & - 37 stationg

Qo = JOEAREAITEPRECT61 46 2.50¢
3

O
G

I

&3
(4

b fsatensga. gov/puba/s /e 123-08/ 8737/2605



£, = 0,0333AREAS(FLEV/1, 000 - [(LAT - 26)/1074 i3 0.21
G, = 24ZAREAMBELEV/, O00) A {LAT - 28)/ 10} 191 73
G., = 28, 0AREASSI(LAT ~ 26)/101 94 1.69
Gy = A2GAREASHYELEV/1, 00011 [{LAT - 28)/10]2 87 2.62
Q,, = 2,030AREAMR{ELEV/L, 000)-N [LAT - 28)/107%< 91 3.26

Quge # 7, DOCAREATRY B EV/ 1, 000) FH[(LAT - 28)/1074 .80

The regression eguations for regions & and 10 were deveioped using an
iterative regression methed (i 18 ) i GG2

v - dovs dod o -y - 2. el - ” .
of the station vear statisticsl a ie ; . 191 &
eguations, the estimated aversqe standard errers of regression, and the
. [P e o  LIPEIT O S SN A gy In Sype ' - iy 2 3 - 3wl
equivalent years of record for reglons 8 and 10 are given in table 2. Ths aversae
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regression equations and Is dstermined by & direct sampling method.

Tabie 2. Flond-peak dischorgs squations ord assodatsd sirtistics far reglons & and 10 i RHevada
(modified from Thomas end others, 1594)

1O, peab. ghahangs e peotnmeos e T, 2t 160 yoars, b e feat o sEotod; ARES, Oinads ares,
seuste Pk ELEY, s basn elivation, v fpel above soa lewa (NGVD of 1£23))

etmated weragt SnUats wiror o tep e e Bhaes caualens insodus mush ¢ S wWithinstn o resitat
we s e herefive 12 ned semasnibe W stelant enur of eatimete FOI 20 ORGHAS SRS TR eI,

Rearezelon cquation Estimated average Equivalent
standard eror of veurs of record
ragrassion,

in log units

kegion € - 30 stations
Q = U .,
Q, = BZAREASS(ELEV/1 0000 € 147 0.233
SGUAREBAMS(EL B/ 1, 000)4 1.12 748
s2OCAREASCELEVS1,000)2! J96 sl
Gy = 5,300AREASH{ELEV/ ], 0602
Qo = 20,000AREAS{ELEV/ L, 00042
Region 10 - 104 etations
Q, = 12 AREA0.58 1.14 0.618
Qg = 85 AREAV- 602 3.13
2, = 200 AREASS? 575 3.4%
400 AREADNLY 845 2.49
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Uiy = B20 AREA 528 3.22
o = B0 AREAPSS 1.23 9%

The atiproximate rangas of the explanatory watershed variables over which
the couations are epplicable @re shown in table 3. Thomzs and others (1297)
presented the actual ranoes of applicability as two-dimensional dusiere of

o

btin:/iveaierusgs.gov/ipuhs/fe/fs-123-58/ 81712005
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explanatory verighbles plotted sgeinst one anoi’ner. The ranges hown in table
32 d—:é‘!% a rectangular space that brackets the clusters and, therefore, Include
pairs of valtes of the explanatory variables neer Jm ce '%*-s”‘ Of tha {&.i‘angée that
are outside of the cluste s Appiication of the eguations for valuss of the vaiabies
near the extrames of @ range should be done cautiously. The standard ervors
increase appreciably wi i an ,f explanarory walershed variable is near or outside
the gunted range,

Table 3. Range of explanntory variables for which regresslon cquations are applicatde

[~ rt epmminabl:.)

Hydraiogale {rralnage area, Mearn basin Mean anjuai Latiiurde
sty repion I sauare miles’ 2ievation, precipttation, i
in fret ahavs in inchies degiriel dogress

sza leval?

Region 1 (.6-1,080 - 11-43 -
Region 2 0.8-1,680 3,840-7,650 - -
Region 3 2.2-1,450 - 10-41 -
Region 5 . ._.-3(';0 8. 770-10,500 o 36.44-329.50
Region A 0.2-210 4,770~9,960 - -
Recion 10 0.1-2,000 in -- -

*For bust rasuliz, applications shiculd be limited ic basiie of kess than 200 square miles

“NEVU of 1929,

Improving Estimates With Gaged Data

The UL.S, Water Resources Council {1981, appendix §) described w&.q!‘?hnq
techniques to improve estimates of peak discharge at gaged iocations by
combining the estimates derived from analysis of gage records with estimates
derived by other means, including regression equations.

The weights for thesa two sesdm.ates are based on the length of the stream
gage record {In yeurs) and the equivalent years of record of the appficable
regression eguation. The wefgm.er e.,timath:. of peak discharge is computed as:

PR ONCIMES 1) B luptd 1Y
“:)'!hu—.._-—....... Soa———-
\a;{

where

QLW is the welghted estimate for recurrence Interval T at the gaged site,

Cf6) Is the estimate of , derived from snalysls of the Gage records,

(F) t& the estimate of O, cerived from appiication of the regression
equetion,

E’\{ ----- ps ( y,; ,b.._ f J % '*'."';.' P R R Ve T
s \;\_z (G Rei Y #1530 i, mb AR 2 H &7 7 2008



