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INTRODUCTION

This report has been updated to reflect the final design of Golden Hills Phases
2A and 2B. The maijor revision has been to the 5 and 100 year StormCAD

models in Appendicies B and C to reflect a reduction in the number of storm
drain manholes.

The following report presents the storm water management plan for the Golden
Hills at Damonte Foothills (tentative map LDC04-00381) single family residential
development, (referred to as Golden Hills for the remainder of this report).
Golden Hills is located within Section 14, Township 18 North, Range 20 East and
lies adjacent to and east of the Damonte Ranch development currently under
construction. Reference the vicinity map in Appendix A of this report.

Golden Hills consists of 317 single family residential fots on 133.28 acres. The
project is bounded to the east by the Palisades (tentative map .DC05-00252), to
the west by existing homes, the north by undeveloped land, and to the South by
McCauley Ranch Estates (tentative map LDC04-00272) and Damonte Ranch
High School. A Vicinity Map, project site map, and Assessor Parcel map have
been included within Appendix A of this report for reference.

The existing site consists of shaliow slopes with substantial range land
vegetation. The soil type for the site was derived from the USCS soil survey
Washoe County, Nevada, South Part. Please reference the Storm Drainage

Master Plan prepared by Wood Rodgers in Appendix F for a breakdown of the
soil conditions.

This report contains the design and sizing for the storm water management
system for the build out of the entire development, and conformance to the
Storm Drainage Master Plan. These calculations include the design of all inlets,
pipes, manholes, ditches, culveris and rock rip associated with this development.

FLOOD HAZARD AREAS

The proposed Golden Hills site, per the FEMA Flood Insurance Rate Map (FIRM)
32031C3187E, dated September 30, 1994, is located within the fiood zone X.
This indicates areas located outside of the 500 year floodplain.

PREVIOUS STUDIES

A master hydrology report was prepared by Wood Rodgers, Inc. entitled “Storm
Drainage Master Plan Golden Hills Subdivision / Damonte Foothills” and dated
March 2005. This report included an analysis of the existing and proposed
basins for the entire development and the existing drainage channels for the
entire development. The development plan for this portion of the Damonte
Foothills project is in conformance with the master hydrology report. Please
reference Appendix F for a copy of the master drainage report.



BACKGROUND AND EXISTING DRAINAGE

The criterta used for this analysis was the City of Reno Design Manual. All storm
runoff calculations, overland flows, and pipe system flows were designed in
accordance with the design criteria as outlined in the above mentioned manual.
The Intensity Duration Frequency (IDF) Curve used for the calculations was the
Point Precipitation Frequency Estimates from NOAA Atlas 14 (reference
Appendix A for a copy of the NOAA information). This IDF curves gives a more
accurate rainfall event located at the site rather than using the IDF curve that
was established for areas within the City of Reno. Similarly the five (5) and 100

year design events have been modeled in conformance with previous
investigations.

Since the base for all design within this development is the Storm Drainage
Master Plan Golden Hills Subdivision / Damonte Foothills, March 2005 prepared
by Wood Rodgers, Inc., it was first determined that the final design and drainage
patterns of Golden Hills project were in conformance with this investigation. This
hydrology and hydraulics report was referenced to determine the extent of offsite
flows impacting the site as well as for the sizing of the culverts and channels
associated with the Damonte Foothills project.

DEVELOPED SITE HYDROLOGY

For each individual developed basin, areas were determined, runoff coefficients
were established and times of concentrations were calculated as outlined in City
of Reno Design Manual. The runoff coefficients were selected per the City of
Reno Design Manual, Chapter 2, Section 3. The time of concentration
calculations were performed in accordance with City of Reno Design Manual and
the Washoe County Drainage Design and Hydrologic Criteria Manual. The time
of concentration and developed flow calculations are located within the modified
form 2 located in the Appendix B and C of this report.

The master hydrology report prepared by Wood Rodgers, Inc. indicates that
there will not be a need for any on or off site detention areas relevant to this site.
If fact the master study indicates an overall reduction in the discharged flows
associated with the development of the Golden Hills/Damonte Foothills project.
Please reference Appendix F for a copy of the master drainage report.

STORM DRAINAGE SYSTEM

As stated above, the criteria used for the design of the proposed storm drainage
system was Chapter 2 of the Cify of Reno Design Manual. The system designed
is a standard urbanized system with Type 4R catch basins connected to piped
storm sewer systems. These systems have several outfalls which discharge
either to the proposed north or central channel. From the point of discharge the
developed flows are conveyed to the downstream drainage facilities located to
the west of the project. ~



The proposed storm sewer system has been designed to convey flows in
accordance with the master drainage study, Referenced above, and City of Reno
requirements. The storm sewer system designed for this project has been sized
to convey the 100 year event in entirety. Reference Appendix B and C for the 5
and 100-year storm drainage system analysis.

CULVERTS AND CHANNELS

The Storm Drainage Master Plan by Wood Rodgers, Inc. was used to determine
the developed flows carried by the channels and culverts. Please reference
Appendix F for a copy of the master drainage repoit.

This report covers the design analysis of the culverts associated with the Goiden
Hills portion of the Damonte Foothills project. These culverts were preliminarily
sized in the Storm Drainage Master Plan. The design anaysis for the culverts
can be found in Appendix E of this report.

This report also includes the design analysis for the channels associated with the
Damonte Foohills development and preliminarily modeled in the Storm Drainage

Master Plan. The design anaysis for the channels can be found in Appendix D
of this report.

CONCLUSIONS - - -

The proposed storm sewer system has capacity for the developed flows from the
Golden Hills site in both the minor (5-year) and major (100 year) storm events in
accordance with the Cify of Reno Design Manual. Additionally. The final
drainage design is in accordance with the referenced Wood Rodgers, Inc. Storm
Drainage Master Plan..

All supporting exhibits and calculations are included within the Appendices of this
report.
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Wood Rodgers, Inc., 2005. Storm Drainage Master Plan — Golden Hills /
Damonte Foothills, March, 2005.
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FROM NOAA ATLAS 14

Nevada 39.4408 N 119.7298 W 4566 feet
from “Precipitanon-Frequency Atlas of the United Siates” NOAA Atlas 14, Volume |, Version 3
G.M. Bonntn, D Todd, B Lin, T Parzybok, M.Yekia and D Ruley
NOAA, National Weather Service, Siiver Spning, Maryland, 2003

Extracied: Wed Jun 22 2005
e ety o [k R Ly b [k e
eAsGnaty 2 |7 Locatian Maps: . | OtherifioRs

SN DR, ‘_ Tk

I Precipitation Intensity Estimates (in/hr)

ARY* || 5 || 10 )} 15} 30 || 60 || 120 3 6 |12 ]| 24 || 48 || 4 700100l 20 I 3045 || 6@
(years))| min [j min || mip || miy || min || mie|] hr || he | br | br day || day || day || day ||day||day||day

hr

2136 1.03 }|o.86 J[o.58 Jjo-36 J[0.24 J[o.19 o1 Jjo.05 JJo.05[0.03 Jj0.02 ][o.01 ][0.01 J[o01 J[o-oo][o-00][o-00]

51185 Jj1.40][1.16 Jjo.78 Jjo.48 ][0.31 lo.24 ]f0.16 J[o.11 ][0.07 Jjo.04 J[o.02 ][0.02 |[0.01 |[0.01 {[o.01fo-00]f0.00]
|10 ]|2.27][1.72]1.42 JJo.96 }jo.59 ][0.36 J[0.28 J[0.19 Jfo.13 ]fo.08 Jfo.05 ][0.03 J[0.02 ][0.02 [jo.01 Jjo-01]jo.01]l0.00]
L25_1[2.96 j[2.26 ][1.86 J[1.25 J[0.78 J[o.45 ][0.33 J[o22 JJo.1’5 010 [f0.06 0.04 {jo.02 ]jo.02 J[o.01 [fo.01lfo.01]fo.01]
| 50 |[3.59][2:73 J[2.26 |[1.52 J[0.54 J[0.52 ][o.37 ][0-24 JJo.17 {011 [0.07 {0.04 {[0.03 |[0.02 jo.01 [[0.01]jo-01]fo.01]
100_]14.33 |13.29 J[2.72 ][1.83 ][1.13 ][0.60 ][0.42 Jj0:27 J[o.18 [[o.12 ][0.08 |[0.05 |[0.03 {[o.02 [f0.01 }fo.01][o.01][0.01
200 (520 |[3.95 |[3.27 ][220 {[1.36 |[0.69 J[0.48 ][0.29 [o.20 Jfo.14 ]0.09 }{o.05 J[0.04 |[0.03 [jo-02 [jo.01][o.01][o.01]
500 |l6.61](5.03 ][4.16 I[2.80 J[1.73 Jfo.88 Jfo.60 032 [0 22 }fo.16 ][o.10 }[o.06 J[o.04 }[o.03 Jfo.02 [lo.01]fo.01jo.01]
{ 1000 [[7.92 |[6.02 ][4.98 ]335 J2.07 |[1.05 JJo.71 Jjo:36 [fo24 Jfo.18fo.17 ]{0.07 Jfo.05 Jfo.03 Jjo.02 Jjo.o]fo.01jo.01]

2] * These precipitabon frequenty estimates are based on a parbial duralion series, AR} is the Average Recurrence Ipterval,
&l Please refer to the docymentation far mare iformabon NOTE. Formatting forces eskimates near zera 1o appear as zero.
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Confidence Limits -

* Upper bound of the 90% confidence interval
Precipitation Intensity Estimates (in/hr)

ARIF*[ 5 104 15 | 30 (| 60 || 120 3 6 12 || 24 || 48 4 7 10 {I 20 1 301l 45 || 60
“years)| min |l min || min || min | min || min day (| day || day || day ||day||day||day

hr || hr || br || hr || hr ¥

L 2 1061 Jn22]71.01 Jjo.68 Jjo.2 [0.28 Jjo.23 0.5 J[o.09 Jlo.06 ][0.04 ][o.02 Jjo.01 |[0-01 ][o.01 {o.01]o-00ljo.00
L5 227 Ji.65)1.36 }Jo.92 Jjo.57 [0.36 J0.27 |[e.13 J[o.12 ]/0.08 ][0.05 ][0.03 Jlo.0z ]o.01 Jfo.01 J{o.01lfo.o1lfo.00]
10_][2.68 ][2.03][1.68 J[1.13 ][0.70 ][0.42 |[0.31 [fo-21 Jfo.14 ][0.09 ][0-05 [0.03 Jfo.02 J[o.02 Jfo.01 Jjo.01}fo.01l{o.01]
25 _|13.54 J[2.69][2.23][1.5010.93 ][0.53 J[0.37 I[o.25 lfo-17 Jfo-11 ][0.07 [o.04 J[o.03 Jjo.02 Jfp.0t Jfo.01]fo.o1][o.01]
[ 50 Jl436 |[3.31][2.74 |f1.84 |[1.14 [0.62 J[0.43 Jfo-28 Jfo.19 ][o-12 Jjo.08 ][0.05 Jjo.03 Jjo.02 J[o.01 Jfo-01]jo-01]fo01)
[ (100 [5.32 ]f4.04]334 225 |{1.39 J[o.74 Jjo.51 Jfo.31 Jfo.21 Jo.14 Jjo.09 Jjo-05 J[o.04 Jjo.03 Jjo.02 Jfo.01)fo01]jo.01]
| 200 [l6.55 ][a.99 ]fa.12 J2.77 |{3.72 ]j0.87 Jfo.60 Jjo-34 jo24 Jjo.16 Jfo.10 JJo-06 Jio-04 Jjo.03 Jlo.02 Jjo.onjjo.o1jjo.01]
500 |&.70 J[6.62][5.48 |[3.69 ][2.28 J[1.16 J[0.78 Jjo.42 Jjo27 jo.19 ]fo.11 JJo.07 jo-05 Jfo.04 Jjo.02 [[o.02]jo-.01]jo.01
1000 J[10.73|[8.16]f6.74 |[4 54 ][2.81 J[1.42 ]jo.96 J[o.51 Jjo30 Jfo21 ][0.13 0.0 J[o.05 [[o.04 Jjo.02 Jlo.02]jo-01lo.01

" *The upper bound of the confidence Intervat al 90% confidence level 1s Lhe value which 5% of the simulated quantile values for a given frequency are greater than
™ These precipitation frequency estimales are based on a parbal durabon senes AR!s the Average Recuriente interval,
Please refer to the documentation for more information. NOTE® Formatbng prevents estmates near zero i 2ppear as zero.

* Lower bound of the 90% confidence interval
Precipitation Intensity Estimates (in/hr)

ARI**|| 5§ 10 | 15 ) 30 | 60 |j120]) 3 6 (121 24 (1 48 Il 4 7 10 || 20 (| 30 |; 45 ) 60
(years)|| mia || min || min || min {| win || min || he || br | br || br || br || day || day || day || day {|day(|day||day

2_ J]1.18 J[0.89 ]]0.74 j[0.50 Jfo.31 J[0.21 ]fo-17 fo.12 ][0.08 J[0.05 J[o-03 ][o.02 Jj0.01 ][o.01 Jjo.01 Jlo.oelfo.00ljo.c0
5 _|1.57 ][1.20 Jl0.99 jlo.67 Jfo.41 Jo.27 J[o.22 J[o.15 Jfo.10 Jfo.06 J{0.04 ]fo.02 Jjo.01 Jfo.01 Jfo.01 Jlo.01]fo.00]fo.00]
10_](1.92 J[1.46 [[1.20 Jfo.81 Jfo.50 J[0.32 J[o.24 Jfo.17 .11 Jfo.a7 Jfo.04 Jfo.03 Jio.02 Jj0.01 ]fo.01 Jjo.o1][o.01}fo-00)
L 25 |{2.44 [[1.85 [[1.53 J{1.03 ][0.64 ][0.37 {[o.28 ]0.19 ][0.13 fo-09 Jjo-05 J[o.03 Jio.02 Tfo.02 Jfo.01 [fo.oilfo.01lfe.01)
[ 50 {281 |f2.14 ]{1.77 }{1.19 J[0.74 JJo.42 J[o.31 Jfo.21 J[o.14 Jfo-10 ]jo.06 ]fo.04 Jjo.02 ]0.02 jjo.01 Jjo.01}{0.01]f0.01]
| 100 [328 ][2.49 ][2.06 ][1.39 ]fo.86 J[0.47 {035 Jjo:22 Jjo.16 J[0.11 fjo.07 Jjo.04 Jjo.03 Jjo.02 Jjo.01 )jo.o1]jo.o1]jo.01]
200_}3.76 |12.86 }|2.36 }}1.59 ][0.98 }[0.53 ]f0.39 ]j0.24 Jjo.17 J[o.12 Jj0.07 Jjo.05 Jjo.03 Jf0.02 jjo.o1 Jjo.01]jo-01][o.01]]
500 _|14.43 [13.37 J[2.78 J)1.87 ][1.16 Jj0.63 ][0.48 ][0.25 JJo.18 J[0.13 ]jo.08 J]0.05 ][o.03 ][0.03 [o.02 jo.01]fo.01][o.01
|_1000 }/5.03 |[3.83 {3.16 J|2.13 ][1.32 J[0.73 Jj0.55 JJo-29 Jfo.19 ][o-14 Jjo.09 Jlo.06 Jfo.04 ][0.03 ][0.02 ]jo.01]fo-01][0.01]

* The lower bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for  given frequency are less than.
** These precipitation frequency estimates are based on a parial duration maxima sefes. ARNis the Average Recumence interval.

Please refef to the documentation for more information. NOTE: Fornatting prevents estimates aear zero {0 appear as Zeto.

Maps -

http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout. perl?ty pe=idf&series=pd&units=us&statename=N... 6/22/2005
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These maps were produced using a direct map request from the
Census Bureau Mapping and Cartographic Resour
Tiger Map Server
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Other Maps/Photographs -

Yiew USGS digital orthophoto guadrangle (D covering this location from TerraServer; USGS Aerial Photograph may also be
available

from this site. A DOQ is a computer-generated image of an aerial photograph in which image displacement caused by terrain relief
and camera tilts has been removed. It combines the image characteristics of a photograph with the geometric qualities of a map. Visit
the USGS for more information.

Watershed/Stream Flow Information -

Find the Watershed for this location using the U.S. Environmental Protection Agency's site.

Climate Data Sources -

Precipitation frequency results are based on data from a variety of sources, but largely NCDC. The following links provide general
information
‘out observing sites in the area, regardless of if their data was used in this study. For detailed information about the stations used in
is study,
lease refer 1o our documentation.

Using the National Climatie Data Center's (NCDC) station search engine, Jocate other climate stations within:

http://hdsc.nws.noaa.gov/egi-bin/hdsc/buildout. perl Mype=idf&series=pd&units=us&statename=N... 6/22/2005
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+-30 minutes | _oR_.
directly from NCDC.

+-1 degree I of this location (39.4408/-119.7298). Digital ASCII data can be obtained

d Natural Resources Conservation Service (NRCS) SNOTEL {SNOwpack TELemetry) stations by visiting the
estern Regional Climate Center's state-specific SNOTEL station maps.

Hydrometeorological Design Studies Ceanter
DOC/MNOAA/MNalional Weather Service
1325 East-West Pighway

Silver Spriog, MD 10910

(301) 713-1669
Questions? HDSC Questions{noaa gov

Dusclaimer

http://hdsc.nws.noaa.gov/cgi-bin‘/hdsc/buildout.perl?ty pe=idf&series=pd &units~us&statename=N... 6/22/2005
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Project: GOLDEN HIGHLANDS

MODIFIED FORM 2
5-YEAR STORM EVENT )
Sub-8asin Inival Overland Channelized Flow Tc T¢ Urbanized Basin Final Region 2 Check Flow Check Flow
Data {Ti+TY) Check Tc Tc INTENSITIES (min} | Final intensity| Q=CIA STORMCAD STORMCAD | BYPASS
Basin R10 Area (ac) Li () Slope (%) | Ti¢min) Lt () Slope (%) | Vel (fps) Tt (min) {min} | TotalLength| (check) Min 10 15 {in/hr) {cfs) INTERCEPTED @ | BYPASSED Q| TARGET
B1 053 317 20000 3.50 2 60 625 00 0.64 1.60 6.51 16.11 §25.00 14.58 14 58 1.40 1.16 1.18 1.98 1.31 0.69 CB1-12
B2 053 291 142.00 1.65 1036 717 00 5.00 447 2.67 13.04 859 00 1477 1304 t 40 1.16 1.25 1.93 2.43 0
B3 053 440 151.00 490 7.46 800.00 5.00 4.47 298 10.44 951,00 1528 10 44 140 116 1.38 3.22 3.64 0
B4 053 3.66 166 00 610 7.28 736 00 470 434 283 10.11 902.00 15.01 10.11 140 116 1.39 2.71 273 0 :
B5 053 601 16500 194 1059 799,00 409 404 3.29 13 88 964.00 153§ 13 88 1.40 1.16 1.21 3.87 38 0
BS 053 445 124 00 210 894 577 00 510 452 213 1107 701,00 13.89 1107 140 1.16 1.35 3.18 3.21 [¢]
B7 053 181 21600 5.50 B 59 179.00 403 401 D74 9.33 39500 12.19 10.00 140 1.16 1.40 1.34 1.69 0
B8 0.53 264 134 00 198 9.48 825 00 6.78 521 264 12,12 959 .00 15.33 1212 1.40 116 1.30 1.82 1.52 0.31 CB 1-19
B9 053 488 200 00 590 767 88300 6 39 506 291 1058 1083 00 16.02 10.58 140 1.16 1.37 3.55 2.29 1.29 CB {-22
B0 0.53 0 35 200 200 1.15 369.00 080 1,55 3.97 5.12 371.00 12.06 10.00 140 1.16 1.40 0.26 1.57 0
B11 0.53 3.23 137 00 175 9.98 812 00 5.82 482 280 1279 849 00 1527 1279 1.40 1.16 1.27 217 1.82 0.36 CB 115
B12 053 348 198 00 7 1 7 56 830.00 565 4,75 291 10.47 1028 00 15.71 10.47 140 116 1.38 2.54 2.03 0.53 CB 1-14
B13 053 0.06 4.00 200 1.63 106.00 2.00 283 062 226 110,00 10,61 1000 1.40 116 1.40 0.04 0.86 0
B14 053 035 2000 20 00 171 269.00 0 54 1.47 305 4.76 28900 11,61 10 00 140 116 1.40 0.26 0.74 0
B15 053 259 ° 66 00 130 764 1300 00 3.89 3.94 549 13.14 1366.00 17 59 1314 140 1.16 1.25 1.72 1.31 0.43 CcB1-1t
B15 053 314 156 00 . 920 616 372 50 507 4.50 138 754 528 00 1293 10 00 1.40 1186 1.40 2.33 2.35 0
B17 053 145 7700 116 857 642.00 7.41 5.44 197 10.54 71900 1399 10 54 140 116 1.37 1.06 1.05 0.01 CB 1-10
B18 053 017 400 200 163 280 00 7 95 564 083 2.46 284 Q0 11,58 1000 1.40 1.16 1.40 013 0.13 0
B19 053 3.42 77.00 117 855 852,00 1.24 2,23 638 1492 929.00 15.16 14 92 140 1.16 1.18 2.11 2.48 0
B20 053 459 124 Q0 113 1097 936.00 126 224 695 17 92 1060 00 15 89 15.89 1.40 1.16 1.12 272 279 0
B21 053 299 116 00 106 1084 543 00 163 255 354 14 38 659,00 1366 1366 1,40 1,16 1.22 1.94 1.96 0
B22 053 290 14800 1.41 1114 72300 212 2.91 4.14 15.28 871.00 14.84 14 84 140 1.16 1.17 1.79 243 Q
B23 053 287 151.00 1.78 10 42 657.00 216 2,94 373 14,15 808.00 14,49 1415 140 1.16 1.20 1.83 2.99 0
B24 053 20 152 00 279 902 560 00 2.53 3.18 293 1195 712 00 13.96 14.95 1.40 1.16 1.31 1.39 1.44 0.43 CB 1-08
B25 0.53 3.42 227.00 736 8.00 738 00 236 3.07 4,00 12.00 965 00 15.36 1200 140 1.16 1.30 2.36 1.68 0.7 CB 1-07
B26 0.53 574 225.00 1075 703 917 00 267 127 468 11.71 1142.00 16.34 11.71 1.40 1.156 1.32 4 01 4.04 0
B27 053 2 96 119.00 1085 11.01 830.00 275 3.32 417 15.18 949 Q0 15.27 15.18 1.40 1.16 1.15 1.81 1.41 0.41 CB 2-08
B28 053 1.49 6200 1.10 7.83 728 00 2.25 3.00 4.04 11.87 790.00 14 39 11.87 140 1.16 1.31 1.03 1.32 0.4 CB1-04
B29 053 140 153.00 1,42 1130 199.00 1.00 2.00 166 1296 352.00 11.96 11 96 140 1.16 1.31 0.97 1.72 0
B30 053 3.72 247.00 2.02 1279 958 00 2.97 3.45 463 17.42 1205.00 16 69 16 69 140 116 1.08 213 1.64 0.58 CB 1-02
B31 0.53 2 80 145 00 194 9.93 839.00 308 3.51 3.98 13.91 934 00 15.47 13.91 1.40 1.16 1.21 1.80 1.48 0.41 CB 1-01
B32 053 007 107.00 1.1% 1025 300.00 1.32 230 218 12.43 407.00 12.26 12.26 1.40 1.16 1.29 0.05 0.75 0.08 CB 2-02
B33 053 1.47 192 Q0 3.10 979 307.00 132 2.30 2.23 12.01 499 00 1277 12 01 140 116 1.30 1.02 2.02 0
B34 0.53 3.60 255 00 460 9.90 891 00 198 281 528 15.18 1146 00 16.37 1518 140 1.186 1.15 2.20 1.5 0.72 cB1-08
B35 0.53 512 110 00 100 10.76 2435 00 242 10 17 3.99 14,75 2545 00 24,14 1475 140 1.16 117 3.18 0 0 to channel
B36 053 171 76 00 117 8.49 780.00 121 2.20 5.51 1440 856 00 14.76 14 40 1.40 1.16 1.19 1.08 1.09 a
B37 0.53 224 147.00 1.0¢ 12.44 581.00 1.20 2.19 4.42 16.86 728.00 14,04 14,04 1.40 116 1.21 1.43 1.44 0
B38 0.53 229 107 00 1.07 10.38 620 00 2.30 3.03 3.41 1379 727 00 14,04 1379 1.40 1.16 1.22 1.48 1.21 0.28 CB 1-01
B39 053 516 310.00 8.24 901 985.00 264 3.25 5.05 14,06 1295 00 17.19 14 06 140 1.16 1.21 3.30 2.4 0.92 CB 2-04
B40 0.53 351 118.00 140 9.97 1030 00 2.64 3.25 528 15 26 1148 00 16 38 15.26 1.40 116 1.15 2.14 1.47 0.7 CB 2-03
B41 053 1.67 726.00 204 2185 147.00 0 50 1.41 173 23.58 87300 | 1485 14 85 140 1.16 1.17 1.03 2.35 0
B42 053 5.94 687 00 2,04 21,25 350 00 Q.50 1.41 412 25.38 1037.00 15,76 15 76 1.40 116 1.12 3.54 3.36 1.29 CB 1-25
B43 053 6.56 647 00 204 2063 350 00 0.50 141 412 2475 997.00 | 1554 15.54 140 118 1.13 3.94 2.98 1.04 CB-1-26
B44 053 10 55 145 00 100 12 35 1950.00 5.64 475 684" 19.20 2095 00 2164 19.20 140 116 0.96 5.36 0 0] to channel
B45 053 4133 13100 100 1174 1050 00 1.14 214 820 19 94 1181 00 16.56 16.56 140 116 1.09 2.49 0 0 to channel
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Scenario: Base

Junction Report

Label Calculated Ground | Set Rim Rim Sump |Bolted Struc:ure}Descﬁptlon
Station |Elevation] Equal to [Elevation|Elevation|Cover?|Diameted
{ft) (ft) Ground {ft) (ft) {ft)
Flevation”

BT 1-06 9+0414,464.00] true |[4,464.00[4,45571| true 0.00
BT 1-23 0+28|4,460.00| true 4,460.004,456.82| true 000
BT 1-24 0+6914,460.00| true {4.460.00(4,457.03| true 0.00
BT 1-25 0+1814,463.07| true [4.463.07[4,455.76| true 000
BT 2-04 26+75(4,518.20| true [4,518.20(4,512.20| true 0oo
BT 2-10 2+02|4,526.00| true [4,526.004.520.91| Uue 0.00
BT: 2-03 26+12(4,517.22] true [4,517.22]4,510.98] true 0.00
BT:CB 1-01 B+77[4,471.84] true [4,471.84[4,465.35] true 0.00
BT:CB 1-02 8+0314,472.14| true [4,472.14[4,466.00| true .00
BT:CB 1-06 12+4414,469.00( true |4,460.00|4,463.22[ true 0.00
BT:CB 1-08 14+9414,473.00( true |4,473.00[4,466.79| true 0.00
BT:CB 1-09 15+46564.474.29| true [4,474.29]4,468.29| true 0.00
BT:CB 1-11 0+4214.473.00| true [4,473.00[4,467.60| true 0.00
BT:CB 1-12 1+01(4,474 84| 1true |4,474.84(4,467.65] true 0.00
BT:CB 1-14 2+50(4,475.69| true [4.47569(4,468.30} true 0.00
BT.CB 1-15 T+4214,479.48| true [4.479.48|4.471.48] true 0.00
BT:CB 1-18 13+39(4,505.74| true ([4,505.744,500.00] true 0.00
BT:CB 1-3 10+4314,475.00| true [4.475.00[4,469.06] true 0.00
BT:CB 2-02 16+59[4,489.46] tue |4,489.464.483.46} true 0.00
BT.CBE 2-G7 19+774,484.06| true |4,484.06/4.478.06] true 0.00
BT:CB 2-08 19+64|4,483.76( true |4,48B3.76(4,477.76] true 0.00
SDMH 1-01 3+91[4,464.54| true |[4.464.54|4,452.78| false 4.00
SDMH 1-02 4+5114,464.02) true {4,464.02[4,453.00| false 400
SDMH 1-03 5+27|4,463.33| true 14,463.33|4,453.25| false 4060
SDMH 1-04 5+92(4,462.74] true [4,462.74|4,453 48| false 4.00
SDMH 1-05 6+704,462.08] tiue [4,462.08(4,453.74} false 4,00
SDMH 1-06 T+49|4,462.48| true K |4,462.48/4,454. 38! false 4.00
SDMH 1-07 9+5814,46531| true 14.465.31[4,456.21] false 4.00
SDMH 1-08 10+21(4,466.14| true |4,466.14(4,456.54| false 400
SDMH 1-09 12+10(4,468.80| true [4,468.80/4,462.70| false 4.00
SDMH 1-10 15+2714,473.25| true [4.473.25|4 467.15| false 4.00
SDMH 1-11 0+714,474.01| true [4,474.0114,467.91] false 4,00
SDMH 1-12 0+58(4,474.63] true [4,474.63(4,467.33]| false 400
SDMH 1-13 1+9814,475.29| true [4,475.29(4,.467.99| false 4,00
SDMH 1-14 3+68(4,476.48; true |4,476.48|4.468.77| false 4.00
SDMH 1-15 4+7014.477.22| true |[4,477.2214.469.82] false 400
SDMH 1-18 6+02(4,478.09| 1irue [4,478.09{4,470.58| false 4.00
SDMH 1-17 7+14|4,478.90| true [4,478.90(|4,471.24| false 4.00
SDMH 1-18 8+13|4,481.52| ftrue [4.481.52(4,471.84| faise 4.00
SDMH 1-19 9+0014,485.33| true [4,485.33|4,472.38| faise 4.00
SDMH 1-20 11+40(4,480.83] true |[4.480.83[4,474.28| false 4.00
SDMH 1-21 11+98(4,479.72| true [4,479.72[4,474 66| false 400
SDMH 1-22 11+464,497.09{ true |4,497.09(4,490.99] false 400
SDMH 1-23 12+99(4,504.28) true [4,504.28(4,498.18| false 4.00
SDMH 1-24 14+5214,511.34| true {4,511.34}4,505.34| false 4.00
SDMH 1-25 15+452(4,513.76| true [4,513.76[4,507.76] false 4.00
SDMH 1-26 4+68(4,465.25( true |4,465.25(4,453.03] false 4.00
SDMH 1-27 6+10(4,466.78| true [4,466.78[4,453.41] false 4.00
SDMH 1-28 8+09(4,472.37( true |4,472.37[4.466.27| false 4.00
SDMH 1-29 11+644,477.24| true [4.477 24/4.471.14| false 4.00
SDMH 1-30 1+63[4,463.73] true [|4,463.73[4.458.13| false 4.00
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Scenario: Base

Junction Report

Label Calculated Ground | Set Rim | Rim Sump | Bolted StructurelDescnptmn
Station |Elevation, Equal to (Elevation|Elevation|Cover?|Diameter
{ft) {f) Ground {ft) {ft) (ft)
Elevation?

SDMH 1-31 5+1314,465.30] true |4,465.30(|4,455.98] false 4.00
SDMH 1-32 8+63[4,466.88| true |4,466.88|4,461.83( false 4.00
SDMH 2-01 14+77)4,484.28| true [4,484.29(4,478.19] false 4.00
SDMH 2-02 16430 (4,488 69| true [4,488.69|4,482.59| true 0.00
SDMH 2-03 18+4414,494.20| true [4,494.20|4,488.10| false 4.00
SDMH 2-04 19+8814,497.11 true |4,497.11(4,491,01| false 4.00
SDMH 2-05 23+2414,507.20( true |4,507.20(4,501.10]| false 4.00
SDMH 2-06 24+2414,510.91 true  |4510.914,504.81| false 4.00
SDMH 2-07 25+24{4.514.61 true  |4,514.6114,508.51| false 4.00
SDMH 2-08 26+2004,517.31 true [4,517.31)|4,511.21| false 4.00
SDMH 209 27+2914,518.81 true [4,518.81]4,512.71| false 4.00
SDMH 2-10 29+3914,621.60| tue |[4,521.60|4,515.60| false 4.00
SDMH 2-11 13+96|4,472.78] true |4,472.78|4,466.68] false 4.00
SDMH 212 15+58|4,475.52( true [4,475.5214,469.42| false 4.00
SDMH 2-13 17418 (4,478.73 true [4,478.73[4,472.63| false 4.00
SDMH 2.14 18+69 (4,481 75} true [4,481.75}4 475.65| false 4.00
SDMH 2-15 20+2914,485 35| true |4,485.35[4,479.35| false 4.00
SDMH 2-16 21+5714,488.45| true [4,488.454.482.35]| false 4.00
SDMH 2-17 23+72|4,493.54| true [4,493.544,487.44| false 4.00
SDMH 2-18 24+8014,496.00 true  |4,495.00]4,485.90| false 4,00
SDMH 219 25+9914,498.59( lrue |4,498.59|4,402.49| false 4.00
SDMH 2-20 17+25|4,477.070 true [4.477.07{4,470.97| false 4.00
SDMH 2-214 18+8114,479.70; ftrue |[4479.70{4,473.501 false 4.00
SDMH 2-22 20+2514,482.15] ftrue [(4,482.15|4,476.05| false 4.00
SDMH 2-23 22+11|4,487.05| true [(4,487.05|4,480.95| false 4.00
SDMH 2-24 2+2914,527.24] true |4,527.24|4,521.14| false 4.00
SDMH 2-25 5+80(4,554.59 true 4,554.59|4,548.59| false 4,00
SDMH 2-26 2+53/4,521.68| true [4521.68(4,516.68| false 4.00
SDMH 2-27 1+114,520.00 true 14,520.00[4,514.88} false 4.00

Title: GOLDEN HIILS OA

jA Lcivibstudies\dranistormcadighoa_5.stm

10/06/05 10:00:36 AM

© Haestad Methods, Ing,

Wood Rodgers Inc

37 Brookside Road Waterbury, CT 06708 USA
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+1-203-755-1666
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Scenario: Base

Junction Report

Label Calculated Ground | Set Rim Rim Sump | Bolted [StructurefDescription
Station |Elevation| Equal to |Elevation|Elevation|Cover?{Diameter
(ft) (R} Ground (ft) {ft) {ft)
Elevation?
BT 1-06 9+04|4,464 00! true (4,464.0014,455.71| true 0.00
BT 1-23 0+2814,460.00f true [4,460.00(4,456.82| true 0.00
BT 1-24 0+69(4,460.00 true |4,460.0014,457.03| true 0.00
BT 1-25 0+18]4,463 07 true 4,463.07 [4,455.76] true 0.00
BT 2-04 26+7514,518.20 true  14,518.2014,512.20] true D.CO
BT 2-10 2+02[4,526.00 true 4,526.00(4,520.81] true 0.00
BT: 2-03 26+1214 517 22 true |4,517.2214,510.98} true 0.00
BT:CB 1-01 8+77(4,471.84| true |4,471.84|4,4685.35| true 000
BT:CB 1-02 8+9314.472.14| brue [4,472.14|4,466.00{ true 0.00
BT:CB 1-06 12+4414,469.00] true [4,469.00{4,463.22| true 0.00
BT:CB 1-08 14+94(4,473.00( true (4,473.00(4,466.79] true 0.00
BT:CB 1-09 15+65(4,474.29| 1wrue |4,474.29|4,468.29| true 0.00
BT:CB 1-11 0+4214,473.00f tue [4,473.00|4,467.80] true 0.00
BT:CB 1-12 1+01(4,474.84| tue [4,474.84[4,467.65| tue 0.00
BT:CB 1-14 2+5014,475.69| true [4,475.69(4,468.30| true 0.00
BT:CB 1-15 7+42(4,479.48 true |4,479.4814,471.48| true 0.00
BT.CB 1-18 13+39[4,505.74 true |4,505.74[4,500.00| true 0.00
BT:CB 1-3 10+4314 475.00| true [4,475.00(4,469.06] true 0.00
BT:CB 2-02 16+59|4,489.46] true [4,489.46(4,483.46| true 0.00
BT.CB 2-07 19+7714,484.06 true |4.484.06[4,478.06| true 0.00
BT:CRB 2-08 19+644,483.76| true |[4,483.76[4,477.76| true 0.00
SDMH 1-01 3401)4,464.54) lrue |4,464.54|4,452.78)| false 4.00
SDMH 1-02 4+5114,464.02| true 14,464.024,453.00] false 4.00
SDMH 1-03 5+2714,463.33| true [4,463.33[4,453.25| false 4.00
SDMH 1-04 5+9214,462.74 tue |4,462.74|4,453.48| false 4.00
SDMH 1-05 6+70 4,462 08 true 4,462 0814,453.74| false 4,00
SDMH 1-06 T+4004 462 .48 true 4,462 .48 (4,454 38| false 4.00
SDMH 1-07 9+58]4,465.31 true |4,465.3114,456.21] false 4.00
SDMH 1-08 10+21|4,466.14 true 4,466.14 |4,456.54| false 4.00
SDMH 1-09 12+1014,468 80 true |4,468.80(4,462.70| false 4.00
SDMH 1-10 15+2714,473.25| true |4,473.25|4,467.15]| false 4.00
SDMH 1-11 0+71)4,474.01 true |4,474.01[4,467.91| false 4.00
SDMH 1-12 0+5814,47463| true [4,474.63(4,467.33} false 4.00
SDMH 1-13 1+89814,475.29 true 14,475.2914, 46789 false 4.00
SDMH 1-14 3+6814,476 48 true [4,476.48[4,468,77| false 4.00
SDMH 1-15 4+704,477.22 true |4,477.22[4,469.82| false 4.00
SDMH 1-16 6+02[4,478.09 true 4,478 094,470.58| false 4.00
SDMH 1-17 7+1414 478.90 true 4,478 904, 471.24] falke 4.00
SDMH 1-18 8+13)4,481.52 true 4,481.52|4,471.84| false 4.00
SDMH 1-19 9+001{4,485.33 irue d4,485.3314,.472.38| faise 4.00
SDMH 1-20 11+401(4,480.83 true 4,480.83|4,474.28]| false 4.00
SDMH 1-21 11+984,479.72 trve [|4,479.72(4,474 66) false 4.00
SDMH 1-22 11+4614,467.05] true [4,487.08(4,450.85| false 4.00
SDMH 1-23 12+9914,504 28| true (4,504 28{4,498.18]| false 4.00
SDMH 1-24 14+5204,511.34] true [4,511.34/4,505.34| false 4.00
SDMH 1-25 15+52|4,513 76 true 14,513.76[4,507.76] false 4.00
SDMH 1-26 4+68(4,465.25 true 4,465.25(4,453.03} false 4.00
SDMH 1-27 6+104,466.78] true [4,466.78[4,453.41| false 4.00
SDMH 1-28 8+99|4 472.37 true |4,472.37 |¢4,466.27| false 4.00
SDMH 1-29 11464 |4 477.24 true 4,477.2414,471.14| false 4.00
SDMH 1-30 1+634,463.73 true |4,463.73[4,458.13] faise 4.00
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Scenario: Base

Junction Report

Label Calculated Ground | Set Rim Rim Sump | Bolled |StructureDescription
Station [Elevation| Equalto [Elevation[Elevation|Cover?iDiameter|
(ft) {ft) Ground {fy) {ft) (fty
Elevation?]

SDMH 1-31 5+13[4,465.30] tue [4,465.30(4,459.98| false 4.00
SDMH 1-32 8+63[4,466.58| true 14,466 88(4,461.83] false 4.00
SDMH 2-01 14+77]4,484.29] true [4,484.20)4.478.19| false 4.00
SDMH 2-02 1643014488 69| true [4,488.69(4,482.58] true 0.00
SDMH 2-03 18+44(4 404 20| true |4,484.20]4,488.101 false 4.00
SDMH 2-04 19+8814,497.11 true  [4,.497.11[4,491.01| faise 4.00
SDMH 2-05 23+2414.507.20| true |4,507.20|4,501.10j false 4.00
SOMH 2-08 24+2414,510.91 true [4,510.91|4,504 81| false 4.00
SDMH 2-07 25+244,514.61 true [4,514.614,508.51| false 4.00
SDMH 2-08 26+20{4,517.31 irue [4,517.31{4,511.21] false 4.00
SDMH 2-09 27+294,518.81 true [4,518.81[4,512.71| false 4.00
SDMH 2-10 29+3914,521.60| tue [4,521.60|4.615.60 false 4.00
SDMH 2-11 13+96(4,472.78 true |4,472.78(4,466.68) false 4.00
SDMH 2-12 15+58[4,475.52) true [4,475.52)4,469.42| false 4.00
SDMH 2-13 i7+18(4.478.73( true |[4,478.73(4,472.63] false 4.00
SDMH 2-14 18+69)4,481.75] true [4,4B1.75[4,475.65] false 4.00
SDMH 2-15 20+2014,485.35| true 14,485.35(4,479.35] false 4.00
SDMH 2-16 21+57|4,488.45( true [4,488.4514.482.35| faise 4.00
SDMH 217 23+72)¢,493.54] true [4,493.54 (4 487.44| faise 4,00
SDMH 2-18 24+80(4,496.00] true [4,495.00(4,489.90| false 4.00
SDMH 2-19 25+0914,498 59| true |4,488.59)4,492 49| false 4.00
SDMH 2-20 17+254,477.07| true [4,477.07|4.470.97] false 4,00
SDMH 2-21 18+81[4,479.70 true [4,479.70[4.473.60} false 4.00
SDMH 2-22 20425(4,482.15| tue [4,482.15(4,476.05] false 4.00
SDMH 2-23 22+11(4,487.05| true [4,487.05/4,480.95| false 4.00
SDMH 2-24 242004 527.24| true |4,527 24|4,521.14; false 4.00
SDMH 2-25 5+80(4,554.59] true [4,554.59|4,548.59{ false 4,00
SDMH 2-26 2+53|4521.68] true |4.52168]4,516.68| false 4.00
SDMH 2-27 1+11)4,520.00} true ]4,520.00)4,514.88} false 4.00

Title: GOLDEN HILS OA Project Engineer: Preferred Custorner
1\ Acivilistudies\draintstormcadighoa_100 stm Wood Rodgers Inc StormCAD v5.5 (5 5003])
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Worksheet
Worksheet for Trapezoidal Channel

. Project Description
Worksheet S=0.82% 5' Bottom Palisade:

Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coeffic 0.035
Channel Slope 008200 ft/ft
Left Side Slope 3.00 H:V
Right Side Slope  3.00 H:V

Bottorm Width 5.00 ft
Discharge 205.00 cfs
Results

Depth 2.82 ft
Flow Area 38.0 12
Wetted Perirmy 2284 #i
Top Width 2193 &
Critical Depth 2.41 ft
Critical Slope 0.016330 ftft
Velocity 540 f/s
Velocity Head 0.45 fi
Specific Energ 3.27 #t
Froude Numb: 0.72

Flow Type  Subcritical

Project Engineer: IT Department
FlowMaster v7.0 [7.0005]
+1-203-755-1666 Page 1 of 1

L eivilstudies\drain\5_palisades_channel.fm2 Wood Rodgers inc
06/08/05 09:44:33 AM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA



Worksheet
Worksheet for Trapezoidal Channel

Project Description

Worksheet 5=5.80% 5' Bottom Palisade:
Flow Element Trapezoidal Channel
Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.040
Channel Slope 059000 ftfit
Left Side Slope 3.00 H:V
Right Side Slepe  3.00 H:V

Bottom Width 5.00 ft
Discharge 205.00 cfs
Results

Depth 1.89 ft
Flow Area 20.2 2
Wetted Perirm 1697 fi
Top Width 16.36 ft
Critical Depth 241 ft
Critical Slope  0.021412 ft/ft
Velocity 10.14 fifs
Velocity Head 1.60 ft
Specific Energ 349 fi
Froude Numb-: 1.61

Flow Type  Supercrtical

Project Engineer. |'T Department
FlowMaster v7.0 [7.0005]
+1-203-755-1666 Page 1 cof 1

i\ \civil\studies\drain\6_palisades_channel.fm2 Wood Rodgers Inc
06/08/05 09:44:43 AM @ Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA



Worksheet for Trapezoidal Channel

. Project Description
Worksheet

Flow Element

$=9.70% 5' Bottom Palsade:

Trapezoidal Channel

Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coeffic 0.044

Channel Slope 097000 ftfi

Left Side Slope 3.00 H:v
Right Side Slope 3.00 H:v
Bottom Width 5.00 f
Discharge 205.00 cfs
Results

Depth 1.76 it

Flow Area 18.1 fi*
Wetted Peritmi 16.12 ft

Top Width 1555 fi

Critical Depth 241 fi

Critical Slope  0.025802 /it
Velocity 11.35 fifs
Velocity Head 2.00 ft
Specific Energ 376 ft
Froude Numb: 1.86

Flow Type Jupercritical

i\ Acivinstudies\drain\5_palisades_channel.fm2

06/08/05 09:44:50 AM

® Haestad Methods, Inc.

Worksheet

Wood Rodgers Inc

37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: IT Department

+1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 1 of 1



Worksheet for Trapezoidal Channel

. Project Description
Worksheet

Flow Element

5=2 74% 5' Bottom Palisades
Trapezoidal Channel

Worksheet

Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coeffic 0.035
Channel Slope 027400 fU/ft
Left Side Slope 3.00 H:V
Right Side Slope 300 H.V

Bottom Width 5.00 ft
Discharge 205.00 cfs
Results

Depth 213 #
Flow Area 243 #7
Wetted Perirm 1849 fi
Top Width 17.79 #t
Critical Depth 241 ft
Critical Slope  0.016300 ft/it
Velocity 8.43 f/s
Velocity Head 111 fi
Specific Energ 3.24 #t
Froude Numb- 1.27

Flow Type Supercritical

jAAcivinstudies\draims_pahisades_channet_fm2

06/08/05 09.44:59 AM © Haestad Methods, inc.

Wood Rodgers Inc

37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer 1T Department
FlowMaster v7.0 [7.0005]
Page 1 of 1



Worksheet _
Worksheet for Trapezoidal Channel

Project Description

Weorksheel 5=5.27% 10' Bottorn Palisade
Flow Element Trapezowdal Channel

Method Manning's Formuia

Solve For Channel Depth

Input Data

Manmngs Coeffic  0.040
Channel Slope 052700 ft/ft
Left Side Slope 3.00 H:V
Right Side Slope  3.00 H:V
Bottom Width 10.00 ft

Discharge 342.00 cfs
Resuits

Depth 2.00 ft
Flow Area 319 ft2
Wetted Perim 22.62 ft
Top Width 2197 ft
Cnrtical Depth 256 ft
Critical Slope  0.020078 ft/ft
Velocity 10.72 ft/s
Velocity Head 1.79 ft
Specific Enerc 378 ft
Froude Numb- 1.57

Flow Type supercritical

Project Engineer; IT Department
FlowMaster v7.0 [7.0005]
Page 1 of 1

j\. \studies\drain\10_palisades_channel.frm2 Wood Rodgers Inc
06/0B/O5 10:17:27 AM ©® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666



Worksheet
Worksheet for Trapezoidal Channel

.ircuect Description

Waorksheet $=8.01% 10’ Botiom Palisade
Flow Element Trapezoidal Channel

Method Manring's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.044
Channel Slope 090100 ft/ft
Left Side Slope 3.00 H:V
Right Side Slope 3.00 H:V

Bottom Width 10.00 ft

Discharge 342.00 cls

Resuits

Depth 182 ft

Flow Area 282 fi*

Wetted Perim: 2153 ft

Top Width 20.93 ft

Critical Depth 2.56 ft

Critical Slope  0.024288 f/ft

Velocity 1213 fi/s

Velocity Head 229

Specific Enerc 411 ft

Froude Numb. 1.84

Flow Type  supercritical

Project Engineer; IT Department

i'\. \studies\drain\10_palisades_channel.fm2 Wooed Rodgers Inc FlowMaster v7.0 [7.0005]

06/08/05 10:17:35 AM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1



Worksheet for Trapezoidal Channel

Worksheet

. Project Description

$=5.33% 10’ Bottorn Palisade

Trapezoidal Channel

Worksheet

Flow Element

Method Manning's Formula
Salve For Channel Depth
Input Data

Mannings Coeffic

0.040

Channel Slope 053300 fi/ft
Left Side Slope 300 H:V
Right Side Slope 3.00 H:V
Bottom Width 10.00 fi
Discharge 342.00 cfs
Results

Depth 1.99 ft
Flow Area 31.8 fi2
Wetlted Perirm 2258 ft
Top Width 21.94 ft
Critical Depth 256 ft
Critical Slope  0.020079 fift
Velocity 10.77 ft/s
Velocity Head 1.80 ft
Specific Energ 379 ft
Froude Numb- 1.58

Flow Type supercritical

i\ Astudies\drain\i0_palisades_channel fm2

06/08/05 10:17.43 AM

© Haestad Methods, Inc

Wood Rodgers Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer. IT Department

+1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 1 of 1



Worksheet
Worksheet for Trapezoidal Channel

. Project Description

Worksheet S=1 34% 10’ Bottom Palisade
Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic  0.035
Channel Slope 013400 fift
Left Side Stope 3.00 H:V
Right Side Slope 3.00 H:V
Bottorn Width 10.00 ft

Discharge 342.00 cfs
Results

Depth 2.65 f
Flow Area 47.5 f*
Wetted Perim 26.74 it
Top Width 25.88 ft
Critical Depth 2.56 R
Critical Slope 0.015373 ft/ft
Velocity 7.20 ft/s

Velocity Head 081
Specific Energ 345 #t
Froude Numb- 0.94
Flow Type  3Subcritical

Project Engineer: IT Depariment
FlowMaster v7.0 [7.0005)
Page 1 of 1

r\.\studies\drainvi0_palisades_channel.fm2 Woeod Redgers Inc
06/08/05 10:17:49 AM © Haestad Metheds, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666



Worksheet
Worksheet for Trapezoidal Channel

Project Description

$=2.24% 12' Bottom Golden Hill

Trapezaidal Channet

Wortksheet

Flow Element

Method Manning's Formula
Solve For Channel Depth
input Data

Mannings Coeffic 0.040

Channel Slope
Left Side Slope

022400 fuft

2.00 H:V

Right Side Slope 2.00 H:V
Bottom Width 12.00 fi
Discharge 584.00 cfs
Results

Depth 3.27 ft
Flow Area 60.7 ft2
\Wetted Perinm 26.63 ft
Top Width 25.09 fi
Criticat Depth 3.44 fi
Tritical Slope  0.018589 fift
Velocity 9.63 fils
Velocity Head 1.44 ft
Specific Energ 471 ft
Froude Numb: 1.09

” Flow Type ~

Supercritical

L Acivilistudies\draim12_gh_north_channel fm2

06/08/05 10:57°56 AM

rro- -

Wood Rodgers Inc

© Haestad Methods, Inc. 37 Brookside Road \Waterbury, CT 068708 USA  +1-203-755-1666

Praject Engineer: IT Department

FlowMaster v7.0 [7.0005)
Page 1 of 1



Worksheet
Worksheet for Trapezoidal Channel

Project Description
.T\lorksheet S=1.46% 12' Bottom Golden Hif

Fiow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

input Data

Mannings Coeffic 0 035
Channel Slope 014600 ft/ft
Left Side Slope 200 H:V
Right Side Slope  2.00 H:V

Bottom Width 12.00 i
Discharge 584.00 cfs
Results
Depth 341 ft
Flow Area 64.3 fi*
Wetted Peritm 27.27 #t
Top Width 2566 f
Critical Depth 344 #
Critical Slope  0.014229 fUA
Velocity 9.09 fi/s
Velocity Head 128 f
Specific Energ 470 ft
Froude Numb- 1.01
PR "FIBwType . SU;:;éT;:ﬁTi'céI"” . P . e T < a- . R - =
Project Engineer: IT Depariment
i\ \civillstudies\drain\12_gh_north_channel.fm2 Wood Rodgers Inc

FlowMaster v7.0 [7.0005]

06/08/05 10:57:46 AM © Haestad Methods, Inc 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1



Worksheet
Worksheet for Trapezoidal Channel

Project Description

Worksheet S=1 92% 12' Bottom Golden Hill
Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Daia

Mannings Coeffic 0.040
Channel Slope 019200 fuft
Left Side Slope 200 H:V
Right Side Slope 200 H:V

Bottom Width 12.00 #t
Discharge 584.00 cfs
Results

Depth 341 i
Flow Area 641 #*
Wetied Perim 27.24 f
Top Width 2563 fi
Critical Depth 344 1t
Critical Slope  0.018594 fuft
Velocity 911 fiUs
Velocity Head 1.29 #
Specific Energ 470 R
Froude Numb- 1.02

Fiow Type  Supercritical

Project Engineer: IT Department
FlowMaster v7.0 [7.0005]
Page 1 of 1

i\ \civil\studies\drain\12_gh_north_channel fm2 Wood Rodgers Inc
06/08/05 11:02:23 AM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666



Worksheet
Worksheet for Trapezoidal Channel

Project Description

Warksheet $=2.20% 12' Bottom Golden Hill
Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic  0.040
Channel Slope 022000 fU/ft
Left Side Slope 200 H:V
Right Side Slope 200 H:V

Bottom Width 1200 R
Discharge 584.00 cfs
Results

Depth 3290 ft
Flow Area 61.1 fi*
Wetted Perirrn 28.70 R
Top Width 2516 ft
Critical Depth 3.44 ft
Critical Slope  0.018589 ft/ft
Velocity 9.56 f/s
Velocity Head 142 ft
Specific Energ¢ 471 ft
Froude Numb- 1.08

Flow Type supercritical

Project Engineer: IT Department
FlowMaster v7_0 [7.0005]
Page 1 of 1

i\ Aciviistudies\drainv12_gh_north_channel.fm2 Wood Rodgers Inc
06/0B/05 10:57:07 AM  © Haestad Metheds, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666



Worksheet
Worksheet for Trapezoidal Channel

Project Description
. Worksheel $=3 33% 12' Bottom Golden Hill

Fiow Element Trapezoidal Channel
Method Manning’s Formula
Solve For Channel Depth
Input Data

Mannings Coeffic  0.040
Channel Siope 033300 f/it
Left Side Slope 200 H:V
Right Side Slope  2.00 H: V

Bottom Width 12.00 f
Discharge 584.00 cfs
Results

Depth 2.94 #t
Flow Area 52.7 fi*
Wetted Perimu 2516 ft
Top Width 2377 1
Cntical Depth 3.44 ft
Critical Slope  0.018589 Uit
Velocity 11.09 fi/s
Velocily Head 191 ft
Specific Energ 4.86 ft
Froude Numb- 1.31

Flow Type supercritical

Project Engineer: |IT Department
FlowMaster v7.0 [7.0005]
Page 1 of 1

¥\ A\civilstudies\drain\12_gh_north_channel.fm2 Wood Rodgers Inc .
06/08/05 10:57.01 AM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666



Worksheet
Worksheet for Trapezoidal Channel

Project Description

Worksheet $=2.63% 12’ Bottom Golden Hill
Flow Eiement Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.040
Channel Slope 026300 #/ft
Left Side Slope 200 H:V
Right Side Slope 200 H:V

Bottorn Width 12.00 fi
Discharge 584.00 cfs
Results

Depth 314 ft
Flow Area 573 ft*
Wetted Perim 26.02 ft
Top Width 24.54 ft
Critical Depth 3.44 ft
Crtical Slope  0.018589 ft/ft
Velocity 10.19 ft/s
Velocity Head 162 #t
Specific Ener¢ 475 #t
Froude Numb- 1.18

Flow Type Supercritical

Project Engineer. IT Department
FlowMaster v7.0 [7.0005]
Page 1 of 1

F\ Jcivillstudies\drain\12_gh_north_channel.fim2 Wood Rodgers Inc
06/08/05 10:56:41 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 12SA  +1-203-755-1666



Project Description

Worksheet
Flow Element
Method
Solve For

S=2 17% 12' Bottom Golden Hill

Trapezoidal Channet
Manning's Formula
Channel Depth

Input Data

Mannings Coeffic

0.040

Channef Slope 021700 ft/ft

Left Side Slope 200 H:V
Right Side Slope 2,00 H:V
Bottorn Width 12.00 ft
Discharge 584.00 cfs
Resuils

Depth 330 #
Flow Area 61.4 7
Wetted Perimu 26.76 ft
Top Width 2520
Critical Depth 344 ft
Critical Slope  0.018590 fi/fi
Velocity 9.52 fifs
Velocity Head 141 ft
Specific Ener 471 fit
Froude Numb- 1.08

Flow Type  3upercrilical

i\ \civilistudies\drain\12_gh_north_channelfm2
06/08/05 10:56:31 AM

© Haestad Methads, Inc.

Worksheet

Worksheet for Trapezoidal Channel

Wood Rodgers Inc

37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: IT Department

FlowMaster v7.0 [7.0005]
Page 1 of 1



Worksheet for Trapezoidal Channel

Project Description

Worksheet $=3.64% 12' Bottom Golden Hill
Flow Element Trapezcidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.040
Channel Slope 036400 #/ft

Left Side Slope 2.00 H:V
Right Side Slope 2.00 H:V
Bottom Width 1200 f
Discharge 58400 cfs
Resuits

Depth 287 #
Flow Area 51.0 fi*
Wetted Perim: 2485 ft
Top Width 23.50 ft
Critical Depth 3.44 ft
Critical Slope  0.018591 fv/ft
Velocity 11.45 iifs
Velocity Head 2.04 1
Specific Enarg 491 ft
Froude Numb- 1.37

Flow Type supercritical

i\ Acivilstudieswdrain\12_gh_north_channel.fm2

06/08/05 10:56:20 AM

® Haestad Methods, Inc. 37 Brookside Road  Walerbury, CT 06708 USA

Worksheet

Wood Rodgers Inc

Project Engineer: IT Department
FlowMaster v7.0 [7.0005]

+1-203-755-1666 Page 1 of 1



Worksheet
Worksheet for Trapezoidal Channel

Project Description

Worksheet $=3.03% 12" Bottormn Golden Hill
Flow Element Trapezoidal Channei

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.040
Channel Slope 030300 fi/fi
Left Side Slope 200 H:V
Right Side Slope 2.00 H:V

Bottom Width 12.00 ft
Discharge 584.00 cfs
Results

Depth 302 ft
Flow Area 545 R
Wefted Perim 25.50 f
Top Width 2408 ft
Critical Depth 344 ft
Criticat Slope  0.018589 fu/ft
Velocity 10.72 fis
Velocity Head 179 fi
Specific Energ 481 ft
Froude Numb-: 1.26

Flow Type supercritical

Project Engineer; IT Department
FlowMaster v7.0 [7 0005]
Page 1 of 1

j\\civihstudies\draim\12_gh_north_channel.fm2 Wood Rodgers Inc
06/08/05 10.56:06 AM © Haestad Methods, Inc. 37 Brockside Road  Waterbury, CT 06708 USA  +1-203-755-1666



Worksheet
Worksheet for Trapezoidal Channel

Project Description

Worksheet §=5.56% 12' Bottom Golden Hill
Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.044
Channel Slope 055600 fuft
Left Side Slope 200 H:V
Right Side Slope 200 H:V
Bottom Width 12.00 fi

Discharge 584.00 cfs
Results

Depth 270 #t

Flow Area 47.0 ft*
Wetted Perin 2407 R

Top Width 22.80 ft

Critical Depth 344 Ht

Critical Slope  0.022496 fuft
Velocity 1243 fi/s
Velocity Head 240 ft

Specific Energ 510 ft

Froude Numb- 1.53

Flow Type  3upercritical

Project Engineer: |IT Department
FlowMaster v7.0 {7.0005]
Page 1 of 1

ji\. Acivitstudies\drain\12_gh_north_channel fm2 Wood Rodgers Inc
06/08/05 10:85:52 AM  © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666



Worksheet
Worksheet for Trapezoidal Channel

Project Description
. Worksheet $=2.31% 12" Bottomn Golden Hill

Flow Element Trapezoidal Channei
Method Manning's Formuia
Solve For Channel Depth
Input Data

Mannings Coeffic 0.040
Channel Slope 023100 fuft
Left Side Slope 200 H:V
Right Side Slope 200 H:V

Bottom Width 12.00 ft
Discharge 584.00 cfs
Resuits

Depth 325 ft
Flow Area 60.0 ft*
Wetted Perims 26.51 fi
Top Width 2498 fi
Critical Depth 344 ft
Critical Slope  0.018585 fUft
Velocity 973 fi/s
Velocity Head 1.47 fi
Specific Enere 472 ft
Froude Numb- 1.11

Flow Type supercritical

Project Engineer; IT Depariment
FlowMaster v7.0 {7.0005]
Page 1 of 1

i\ Acivihstudieswdrain\12_gh_notth_channel.fm2 Wood Rodgers Inc
06/08/05 10:55:40 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 068708 USA  +1-203-755-1666



Worksheet for Trapezoidal Channel

Project Bescription

5=1.68% 12’ Bottom Golden Hill

Trapezoidal Channel

Worksheel

Flow Element

Method Manning's Formula
Selve For Channe| Depth
Input Data

Mannings Coeffic

0.035

Channel Slope 016800 fu/ft

Left Side Slope 200 H:V
Right Side Slope 2.00 H:V
Bottom Width 12.00 ft
Discharge 584.00 cfs
Results

Depth 3.29 1
Flow Area 61.1 #*
Wetted Perim. 26.71 it
Top Width 2516 it
Critical Depth 344 i
Cntical Slope  0.014233 ft/ft
Velooty 956 fus
Velocity Head 142 fi
Spectfic Energ 4.71 ft
Froude Numb- 1.08

Flow Type  3Supercritical

i\ Acivil\studies\drain\12_gh_north_channel.fm2

06/08/05 10:55:30 AM

© Haestad Methods, Inc.

Worksheet

Wood Rodgers Inc

37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: IT Department

FlowMaster v7.0 [7.0005]
Page 1 of 1



Worksheet
Worksheet for Trapezoidal Channel

Project Description

Worksheet $=1.50% 22' Bottom Central
Flow Element Trapezoidal Channel
Method Manning's Formula

Solve For Left Side Slope

Input Data

Mannings Coeffic 0.035
Channel Slope 015000 fi/ft

Depth 272 f
Right Side Slope  2.00 H:V
Bottomn Width 22.00 ft
Discharge 695.00 cfs
Results

Left Side Slop 3.82 H:V
Flow Area 81.5 f*
Wetted Perim: 3885 i
Top Width 37.86 fi
Critical Depth 2.76 ft
Critical Slope  0.014258 fi/ft
Velocity §.52 fi/s
Velocity Head 113 f#t
Specific Ener¢ 385 ft
Froude Numb» 1.02

Flow Type supercritical

Project Engineer: 1T Deparntiment
FlowMaster v7.0 [7.0005]
+1-203-755-1666 Page 1 of 1

j:\ Astudies\drain\22_gh_central_channel.fm2 Wood Rodgers Inc
D6/08/05 11:15:27 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA



Worksheet

Worksheet for Trapezoidal Channel

Project Description

Waorksheet S=0.50% 22' Bottom Central
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channe| Depth
Input Data

Mannings Coeffic 0.035

Channe! Slope 005000 fi/ft

Lefl Side Slope 200 H:V

Right Side Slope 200 H: Vv

Bottom Width 2200 ft

Discharge 695.00 cfs

Results

Depth 3.83 ft

Flow Area 113.7 #t*

Wetted Perimu 3914 ft

Top Width 37.33 #

Critical Depth 287 fi

Critical Slope 0.014105 ftit

Velocity 6.11 fs

Velocity Head 058 ft

Specific Energ 441 f

Froude Numb- 0.62

Flow Type  3ubcritical

jLAstudies\draini22_gh_central_channel.fm2

06/08/05 11:15:43 AM

© Haestad Methods, Inc.

Project Engineer: IT Department

Wood Rodgers Inc
37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

FlowMaster v7.0 [7.0005)
Page 1 of 1



Worksheet
Worksheet for Trapezoidal Channel

Project Description

Worksheet 5=1.00% 22' Bottom Central
Flow Element Trapezaidal Channel
Method Manning's Forrmula

Solve For Channel Depth

Input Data

Mannings Coeffic  0.035
Channel Slope 010000 ft/ft
Left Side Slope 200 H:V
Right Side Stope  2.00 H:V

Bottom Width 22.00 ft
Discharge 695.00 cfs
Results

Depth 3.16 ft
Flow Area 89.4 f*
Wetted Perim 36.13 1t
Top Width 3463 ft
Critical Depth 287 ft
Critical Slope 0.014104 ffft
Velocity 7.77 fUs
Velocity Head 0.94 ft
Specific Energ 410 ft
Froude Numb- 0.85

Flow Type  Subcritical

Project Engineer: IT Department

FlowMaster v7.0 [7.0005]
37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1

j:\.\studiesdrain\22_gh_central_channel.frm2 Wood Rodgers Inc
06/08/05 11:15:54 AM © Haestad Methods, Inc.



Worksheet for Trapezoidal Channel

Project Description

5$=5.04% 22’ Botiom Central

Trapezoidal Channel

Worksheet

Flow Element

Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coeffic 0.041

Channel Slope 05
Left Side Slope
Right Side Slope

0400 fi/ft
200 H:V
2.00 H.V

Bottom Width 22.00 ft

Discharge 69200 cfs
Results

Depth 218 ft

Flow Area 573 f*
Wetted Perirmu 3173 ft

Top Width 3070 ft

Critical Depth 286 ft

Critical Slope  0.019363 fu/ft
Velocity 12.07 fi/s
Velocity Head 226 ft

Specific Energ 4.44 fi

Froude Numb- 1.56

Flow Type  3upercritical

i\ Astudies\drain\22_gh_central_channel.frm2

06/08/05 11:16:03 AM

© Haestad Methods, Inc.

Worksheet”

Wood Rodgers Inc

37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: 1T Department

FlowhMaster v7.0 [7.0005]
Page 1 of 1



Worksheet for Trapezoidal Channel

. Project Description
Werksheet

Flow Element

S=4.56% 22' Bottom Central

Trapezoidal Channel

Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coeffic 0.041%
Channel Siope 045600 fUft

Left Side Slope
Right Side Slope

200 H:V
200 H:V

Bottom Width 22.00 f

Discharge 692.00 cfs
Results

Depth 224 ft
Flow Area 59.3 fi*
Wetted Perim: 3201 #t
Top Width 3096 ft
Critical Depth 2.86 ft
Critical Slope  0.019370 ft/t
Velocity 1167 f/s
Velocity Head 212 ft
Specific Energ 436 ft
Froude Numb- 148

Flow Type  3upercritical

L Astudies\draimd22_gh_central_channel fm2

068/08/05 11:16:12 AM

© Haestad Methods, Inc.

Worksheet

Wood Rodgers Inc

37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666

Froject Engineer: IT Department

FlowMaster v7.0 [7.0005])
Page 1 of1



Worksheet
Worksheet for Trapezoidal Channel

Project Description

Worksheel $=6.71% 22' Bottom Centrai
Flow Element Trapezcowdal Channel
Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic  0.044
Channel Slope 067100 f/ft
Left Side Slope 3.00 H:V
Right Side Slope  3.00 H:V

Bottom Width 22.00 ft
Discharge 692.00 cfs
Results

Depth 2.03 fi
Flow Area 57.0 f*
Wetted Perimw 3483 1t
Top Width 3417 f#t
Criticat Depth 275 ft
Critical Slope  0.022507 ft/ft
Velocity 1214 ftfs
Velocity Head 229 fi
Specific Energ 432
Froude Numb- 1.66

Flow Type  Supercritical

Project Engineer: IT Department
j\. \studies\drain\22_gh_central_channel.fm2 Wood Rodgers Inc FlowMaster v7.0 [7.0005]
06/08/05 11:16:20 AM © Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1



*3,, = mean stone size
+* Bury Class 150 riprap with pative top soil and re-vegetate to protect from vandalism

CITY OF SPARKDYS
HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL :
CLASSIFICATION AND GRADATION OF LOOSE RIPRAP
% SMALLER THAN
RIPRAP CLASS GIVEN SIZE BY RIPRAP GRADATION ‘dgy*
DESIGNATION WEIGHT (Inches) {Inches)

Class 150 100 10

35-50 6

0-15 2 6F*

\Class 300 100 20

35-50 12

0-15 4 12
Class 400 100 26

35-50 16

0-15 6 16
Class 550 100 37

35-50 22

0-=15"7 -8 2 &
Class 700 100 45

35-50 28

0-15 10 28
Class 900 100 57

“35 - 50 35 -
0-15 14 35
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IB?8, 1876810 DWG LCD WRCT PCP 06-2-97 JUH

CITY OF SPARKS
HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

TYPICAL CROSS-SECTIONS FOR
RIPRAP-LINED CHANNELS

Freeboard + Superelevation
(1.0° minimum)

V4

Not steeper than 2H to 1V

Channel Bed Granutlar Bedding

2 dgg  Material

Scour Depth or
3 ft. minimum
whichever is
greater.
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Granular Bedding
Material

Channel Bed

Scour Depth or
3 ft. minimum
whichever s
greater.
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

CITY OF SPARKS

WRL7 PCP 6-2-3T7 AH
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CITY OF SPARKS
HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

STEEP SLOPE RIPRAP DESIGN, TRAPEZOIDAL
CHANNELS, 2:1 SIDESLOPES, 6 FT BASE WIDTH

1870, 1A7BB13.0ME WRCZ PCP Ew1-97 JUH

o~
o
Eert ~
& = ~
= o T
- ) Q
= i 1)
HH= - 1 = —
» =
[~ .— _O
==
3 B n
I
f":\_‘- o
M
L o
o o (] o o o
S o] O S o o
w U3 <+ ) o~ —
)
™ N o~
N {1}
oty
T
fa
B, A O
A Y o N
‘ ©
< —_— -Q
. Y -
T-H : weo
vl o
\\ \\‘ a el
[
NEEK i aQ
N N
N 1]
b N 1
SHA WA
Y =
I —
N
]
X1 vl
o
T
! o
o o o
3 3 3 3 S 3
© s} - A ™~ =
(cfs)
. REFERENCE: FIGURE
VERSION: July 31, 1998 Simons. Li and Assoc.,
1989 813

WﬁC NEVADA. NC




CITY OF SPARKS

HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

STEEP SLOPE RIPRAP DESIGN, TRAPEZOIDAL

CHANNELS, 2:1 SIDESLOPES, 10 FT BASE WIDTH
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CITY OF SPARKS
HYDROL.OGIC CRITERIA AND DRAINAGE DESIGN MANUAL
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
STEEP SLOPE RIPRAP DESIGN, TRAPEZOIDAL
CHANNELS, 2:1 SIDESLOPES, 20 FT BASE WIDTH
0
o
S o ._/;_;‘\
___{ = = = v L
N oEEEE Y S - o
= i = - Y
- g
= = Q
SeptA R SERcaas & I
e BEaEac SR aaNSEANSSNS p
! I t r_a: = a ] o
5 &8 8 8 g8 8
I
B
2 D'}_“
§0uce 0
ﬁ\ P \\\
F =N \\ - N \\ o
=] N N ™~ N
= N ]
A I q)
N I, (D
] . - _i : N \._'_—_/
= q u Q
- hY N — )
AN s 0
T 388 .
. 0
N \\ L]
: : H.
s &8 ¢ &8 & &8 °
- Q (cfs)
| VERSION: July 31, 1998 PR RENCE: s, Li and Assoc.. FIGURE
WRC NEVADA, v 1989 816

r o .

e aa

—
&

N

-

- L L ; " '



Culvert Calculator Report
Dual 10x4 Box Culvert at CP6 - 100-year Storm Event

Comments: This analys:s includes 1" of additional freeboard, discharge was cbtained from Storm Drainage Master Plan by Wood Rodgers, Inc

March, 2005,

Solve For. Headwater Elevation

Culvert Summary

Allowable HW Elevation

4,463.00 ft Headwater Depth/Height 1.41
Computed Headwater Elev:  4,461.64 ft Discharge 695 00 cfs
Inlet Control HW Elev. 446164 ft Tailwater Elevation 4,458.40 #t
Outlet Control HW Elev. 4.461.36 fi Control Type Inlet Control
Grades
Upstream invert 4,456.00 ft Downstream [nvert 445455 ft
Length 270.80 ft Constructed Slope 0.005 ftft
Hydraulic Profile
Profile Composite$152 Depth, Downstream 296 f
Slope Type Steep Normal Depth 296 ft
Flow Regime N/A Critical Depth 3.35 ft
Velocity Downstream 11.74 /s Critical Slope 0.004 /it
Section
Section Shape Box Mannings Coefficient 0.014
Section Material Concrete Span 10.00 ft
Section Size 10x4ft Rise 4.00 ft
Number Sections 2
Outlet Control Properties
Outlet Control HW Elev. 446136 ft Upstreamn Velocity Head 1.67 ft
Ke 0.20 Entrance Loss 0.33 ft
Iniet Control Properiies
Inlet Control HW Elev. 446164 ft Flow Control Submerged
Inlet Type  90° headwall w 45° bevels Area Full 80.0 f*
K 0.48500 HDS 5 Chart 10
M 0.66700 HDS 5 Scale 2
C 0.03140 Equaticn Form 2
Y 0.82000

Title. Golden Hills Box Cuivents
'\ culvertmaster\goldenhitls_boxculverts.cvm

Q7M6/05 10:24:31 AM

© Haestad Metheds, Inc.

Wood Rodgers Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: David Kitchen
CulvertMaster v3.0 [3.0003]
+1-203-755-1666 Page 1 of 1



Culvert Calculator Report
Dual 10x4 Box Culvert at CP6 - Capacity

Comments: This analysis 1s based on fiow at the maximum water elevation before over topping the roadway

Solve For: Discharge

Culvert Summary

Aliowable HW Elevation 4.464.00 ft Headwater Depth/Height 2.00

Computed Headwater Elev:  4,464.00 ft Discharge 981.95 cfs

Inlet Control HW Elev 4.464.00 ft Tailwater Elevation 4,458.40 ft

Qutlet Control HW Elev. 4,463.61 ft Control Type Inlet Control

Grades

Upstream Invert 4,456.00 ft Downstream {nvert 4,454 55 ft

Length 270.80 # Constructed Slope 0.005 fuft

Hydraulic Profile

Profile PressureProfile Depth, Downstream 4.00 ft

Slope Type N/A Normmal Depth N/A ft

Flow Regime NFA Critical Depth 400 fi

Velocity Downstream 12.27 fi/s Critical Slope 0.008 ft/ft
. Section

Section Shape Box Mannings Coefficient 0.014

Section Material Concrete Span 10.00 ft

Section Size 10x 4 ft Rise 4.00 ft

Number Sections 2

Qutlet Control Properties

Outlet Control HW Elev. 4,463.61 ft Upstream Velocity Head 234 ft

Ke 0.20 Entrance Loss 0.47 #

Inlet Contrel Properties

inlet Control HW Elev. 4,464.00 ft Flow Contro! Submerged

Intet Type  90° headwall w 45° bevels Area Full 80.0 fi#?

K 0.49500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

C 0.03140 Equation Form 2

Y .82000

Title: Golden Hills Box Culverts
j\..\culvertmasterigoldenhills_boxculverts.cvm

07/16/05 10:24:43 AM

© Haestad Methods, Inc.

Wood Rodgers Inc

37 Brookside Road Waterbury, CT 06708 USA,

+1-203-755-1666

Project Engineer, David Kitchen

CulvertMaster v3.0 [3.0003]
Page 1 of 1



Culvert Calculator Report
Dual 10x4 Box Culvert at CP7 - 100-year Storm Event

Comments This analysis includes 1' of additional freeboard, discharge was oblained fram Storm Drainage Master Plan by Wood Rodgers, Inc

March, 2005.

Solve For Headwater Elevation

Culvert Summary

Allowable HW Elevation 4473.21 # Headwater Depth/Height 140
Computed Headwater Elev:  4,473.20 ft Discharge 682.00 cfs
Inlet Control HW Elev. 4,473.20 ft Tailwaler Elevation 4,466.86 ft
Outlet Control HW Elev. 447283 ft Control Type Inlet Control
(rades

Upstream Invert 446759 ft Downstreamn Inver 4,466.86 ft
Length 7349 # Constructed Slope 0.010 fuf
Hydrauiic Profile .

Profile 82 Depth, Downstream 2.66 ft
Slope Type Steep Noirmal Depth 238 ft
Flow Regime Supercritical Critical Depth 3.34 fi
Velocity Downstream 13.03 fUs Critical Slope 0.004 fuUft
Sectlion

Section Shape Box Mannings Coefficient 0.014
Section Material Concrete Span 10.00 ft
Section Size 10x41 Rise 4.00 ft
Number Sections 2

Outlet Control Properties

Outlet Control HW Elev. 447293 #t Upstream Velocity Head 167 ft
Ke 0.20 Entrance Loss 0.33 ft
Inlet Controt Properties

Inlet Control HW Elev. 4473.20 ft Flow Control Submerged
Inlet Type  90° headwall w 45° bevels Area Full 80.0 fi*
K 0.49500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

C 0.03140 Equation Form 2

Y 0.82000

Title; Golden Hills Box Culverts

i\ Acubverimastengoldenhil
07116105 10:25:01 AM

His_boxculverts.cvm
© Haeslad Methods, Inc.

Wood Rodgers Inc
37 Brookside Road Waterbury,

Preject Engineer: David Kitchen
CulvertMaster v3.0 [3.0003]
CT 06708 USA  +1-203-755-1666 Page 1 of 1



Comments. This analysis is based on flow at the maximum water elevation before over topping the roadway.

Solve For: Discharge

Culvert Calculator Report
Dual 10x4 Box Culvert at CP7 - Capacity

Culvert Summary

Allowable HW Elevation 447421 ft Headwater Depth/Height 1.66
Computed Headwater Elev: 4,474.21 ft Discharge 827.53 cfs
Inlet Control HW Elev. 447421 @ Tailwater Elevation 446686 ft
Outlet Control HW Elev. 4,473.61 ft Control Type inlet Control
Grades

Upstream Invert 4,467.59 ft Downstream Invert 4,466.86 ft
Length 7349 ft Constructed Slope 0.010 f/fl
Hydraulic Profile

Profile 82 Depth, Downstream 3.03 ft
Slope Type Steep Nomal Depth 269 ft
Flow Regime Supercritical Critical Depth 3.76 ft
Velocity Downstream 13.67 fi/s Critical Slope 0.004 ftft
Section

Section Shape Box Mannings Coefficient 0.014
Section Material Congcrete Span 10.00 fi
Section Size 10x4f Rise 400 ft
Number Seclions 2

Qutlet Control Properties

Outiet Control HW Elev. 4,473.61 fi Upstream Velocity Head 1.88 fi
Ke 0.20 Entrance Loss 038 ft
Inlet Control Properties

Inlet Contrel HW Elev. 4.474.21 ft Flow Control Submerged
Inlet Type  90° headwall w 45° bevels Area Full 80.0 ft*
K 0.49500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

C 0.03140 Equatiocn Form 2

Y 0.82000

Title: Golden Hills Box Culveris
i\ Aculvertmaster\goldenhills_boxculverts.cvm

07/16/05 10:25.27 AM

© Haestad Methods, Inc.

Wood Rodgers Inc

37 Brookside Road  Waterbury, CT 058708 USA

+1-203-755-1666

Project Engineer: David Kitchen
CulvertMaster v3.0 [3.0003]
Page 1 of 1



Appendix F
Storm Drainage Master Plan
(Wood Rodgers, Inc. March 2005)



STORM DRAINAGE MASTER PLAN

Golden Hills Subdivision / Damonte Foothills
Project # 1452.002
Section 14 of T18N, R20E MDM
Washoe County, Nevada

Prepared for:
Reynen & Bardis Development, LLC
1380 Greg Street, Suite 230
Sparks, NV 89431

March 28, 2005

Prepared by:
Mary Horvath, P E.

Mark Gookin, P.E.
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1.0 INTRODUCTION

This report presents the Master Drainage Plan for the Damonte Foothill Development,
which encompasses the construction of three proposed subdivisions: Golden Hills, the
Palisades and McCauley Ranch. The purpose of this report is to address the drainage
issues off- and on-site that result from development of the property in accordance with
Washoe County and City of Reno regulations. This report includes the overall
hydrologic analyses for existing conditions, proposed conditions with the Damonte
Foothills development, and general design parameters for on-site flood control facilities.
The proposed facilities presented in this report are preliminary as the current design of
the subdivisions is preliminary. This master drainage report is meant to establish the
overall feasibility of the development with respect to flood control and the potential
effects on the downstream properties and to provide general guidance for the design of
the drainage facilities within the subdivisions. The final development of each subdivision
will need to include addjtional hydraulic and hydrologic analysis and a more detailed
drainage report. As the final design progresses, the detailed analysis for each subdivision

will be reviewed by Wood Rodgers, Inc. to ensure conformance with the hydrologic
master plan.

1.1 PROJECT LOCATION

The proposed Damonte Foothills Development study site covers approximately 365 acres
within both the City of Reno and unincorporated Washoe County within the City of Reno
sphere of influence. It is within Section 14 of Township 14 North, Range 20 East and it

lies adjacent to and east of the Damonte Ranch development currently under
construction. Please see Figure 1: Vicinity Map.

At present, the site is undisturbed rangeland with a vegetative cover of shrub/brush with
areas of less dense grass/shrub in the southern portion. Approximately 4.7 square miles
of undeveloped land to the east, southeast and northeast drain to the site in semi-defined
channels that becomne unconcentrated shallow flow as they enter the site. Offsite slopes
range from 5 to 20% and onsite slopes range from 5 to 20% along the eastern boundary
and 3 to less than 1% along the western property boundary. Runoff in the southem
portion of the site flows to a constructed channel along the boundary of the Damonte
Ranch High School which outlets to a culvert beneath Desert Way and flows to the west
to a channel constructed as part of Damonte Ranch. Runoff in the northern portion of the
site flows to the western boundary to flow over Desert Way into a constructed channel
that flows north and turns west to flow beneath culverts under Rio Wrangler Parkway.

1.2 REGULATORY PERSPECTIVE
The Damonte Foothills development is subject to the regulations of the City of Reno.

3/30/2005
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1.3 PREVIOUS STUDIES

The proposed subdivision is located just east of the Damonte Ranch development.
Nimbus Engineers prepared a Master Drainage Report for Damonte Ranch and the
Double Diamond Ranch and a CLOMR to change the floodplain boundaries of
Steamboat Creek. These reports: Southeast Truckee Meadows Flood Control Master
Plan (Nimbus, 1995) and Application for Conditional Letter of Map Revision (Nimbus,
2001) provided the hydrologic and hydraulic analysis and regional flood control design
for the south Meadows area. The hydrologic analysis included the area covered by the
proposed Damonte Foothills development as offsite flow; it was considered undeveloped
in both existing and proposed conditions. The flood control facilities in the design of the
Damonte Ranch and Double Diamond projects do not mitigate any increase in peak flow
rates or volumes from the Damonte Foothills developments. However, the final
concentration point at the northern boundary of Damonie Ranch to which the Damonte

Foothills will contribute has a post-development peak flow that is much less than existing
conditions.

The Damonte Foothills Boulevard is cumently in design. A drainage study (Wood
Rodgers, Inc., 2005) was prepared detailing the current conditions of the Damonte Ranch

High School channel and the preliminary design of the proposed culverts that will convey
the flow within the channel beneath the proposed road.

313072005
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2.0 HYDROLOGIC ANALYSIS

2.1 DESIGN RAINFALL
The design rainfall was obtained from the NOAA 14 semi-arid southwest precipitation

study for the 24-hour 5- and }100-year events. Table 1 contains the depths utilized in both
the existing and proposed conditions hydrology models.

Table 1: 5- and 100-Year Precipitation Depths

100-Year

2.2 EX1STING CONDITIONS

Currently, runoff from several large drainage areas flows from the east to the eastern
property boundary in concentrated or semi-concentrated drainages. As the drainages hit
the shallow slopes and highly to semi-highly vegetated land on the proposed site, flow
disperses into shallow wide flowpaths. Runoff leaves the property to the west. As part of
the Damonte Ranch development, large trapezoidal earthen channels have been
constructed to accept the flow from the site. One channel borders the Damonte Ranch
High school to convey flows west to a culvert beneath Rio Wrangler Parkway and to a
detention basin constructed as part of Damonte Ranch, A second channel runs along the
western side of Desert Way to flow west to join the outlet of the detention basin.

2.2.1  Drainage Subdrainage areas
To analyze existing flow conditions, five existing drainage areas were delineated

encompassing offsite and onsite areas. Please see Figure 2: Existing Conditions Drainage
area Delineation.

Drainage area EX1 concentrates along the northern boundary of the property. Drainage
area EX2 concentrates at the western property boundary and includes the northern portion
of the site. Drainage area EX3 concentrates near the middle of the western boundary of
the site and includes a large upstream offsite drainage arca. Drainage area EX4
concentrates along the western boundary to flow 1o the pre-Damonte Ranch homes along
Desert Way. Drainage arca EX5 concentrates along the southern portion of the western
boundary at what is now the channel bounding the high school.

2.2.2  Runoff Computation

We calculated the 5- and 100-year runoff hydrographs with precipitation depths taken
from NOAA Atlas 14 and the SCS rainfall runoff and unit hydrograph methods in HEC-1
according to the methods outlined in the Washoe County Hydrologic Criteria and
Drainage Design Manuval. On-site topographic mapping was based on the aerial survey
generated for this project with 1-ft contour interval and off-site topographic mapping was
based on USGS 20-foot contours. Soil types were determined from NRCS Southern
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Washoe County Soil Survey maps and vegetation cover was determined from aerial
photos and site visits. Please see Table 2 for existing conditions runoff parameters and
Appendix A for runoff computation.

Sub  EEea e N G
Drainage | Off- On-
area site site
CHERT A7 00T 1 A3 ) 0 00 A E L [ S T8 R s [ ODa 2T -
EX2 205 129 36 22 366

: : : . 600 | 74.6 | 0.09 | 0.80
B 3SR 2T 3 i N T I I D 7 W 5 o O R D R R AT
EX4 119 68 13 0 174

- LS . 0.3 819 80.5 | 0.09 0.74
5 C T R B S LA TR I DT 06 S D N e G S O i 7 B o e

1 (fUumile) | |

Table 2: Existing Conditions Runoff Parameters

2.2.3  Stormwater Routing

The Muskingum Cunge routing subroutine was utilized within HEC-1 to simulate flood
routing. Existing conditions drainage areas were routed according to the current channel
configuration constructed as part of Damonte Ranch. The channel along Desert Way
intercepts runoff from drainage areas EX1 through EX4. Drainage area EX4 was routed
with a wide shallow channel from its outlet at the western property boundary to simulate
1ts overland flow through the pre-Damonte Ranch properties. It was then routed to the
concentration of drainage area EX3 with the channel configuration of the trapezoidal
channe] along Desert Way where it was added to runoff from drainage area EX3.
Drainage areas EX3 and EX4 were then routed with the trapezoidal channel along Desert
Way to the northwest property boundary where it was added to runoff from drainage

areas EX1 and EX?2 for the final concentration point at this location. Drainage area EX5
was not routed,

2.2.4  Existing Conditions Results

In northwest corner of the property, the final concentration point for runoff from drainage
areas 1 through 4, the HEC-1 models compute a peak of 419 cfs in the 5-year event and
1354 cfs in the 100-year event. A peak of 54 cfs is generated in the 5-year event and 195
cts in the 100-year event for drainage area 5 concentrating in the channel bordering the

high school property. Table 3 shows the peak flows and times of peak computed by the
existing conditions HEC-1 models.

Table 3: Existing Conditions Runoff Results

SUb rpec) -".-j'f. Ay i g 'i‘ﬁ-; ey % L7ae
Dramagc area Qp (cfs) T}, (hours) Qy (cfs)
e > S R S U R R K D TR e
EX2 45 12.9 228 12.9
e e N T A S T T EERET
EX4 37 12.8 139 12.8
CORETIEXS U 88 e el s T 1 R
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2.3 PROPOSED CONDITIONS

The goal of the master drainage plan is to perpetuate existing drainage pattemns and to
mitigate any flow increase to at or below pre-development levels for the two design
storms. The SCS runoff and hydrograph methods were used within the HEC-1 model to
simulate the 5- and 100-year runoff from the development as described in the Washoe
County Hydrologic Criteria and Drainage Design Manual. We then sized a preliminary
detention basin for the southern portion of the site to mitigate the increase in runoff
caused by development so that the channel bordering the high school will not experience
an increase in peak flows. This detention basin design is solely for the purpose of
demonstrating that mitigation of peak flows within the southern portion of Damonte
Foothills is possible. The detention basin location and size may change in final design.

2.3.1  Subdrainage areas

The subdrainage areas are outlined in Figure 3, Proposed Conditions Drainage area
Delineation. The offsiie drainage areas correspond to the existing conditions drainage
areas with additional divisions to aid in the design of drainage facilities. Onsite drainage
areas were delineated according to proposed drainage facility locations and downstream
routing. Please see Figure 3: Proposed Conditions Subwatershed Delineation.

Drainage area OFF1 is identical to existing conditions drainage area EX1, concentrating
along the northern boundary of the site. Offsite drainage areas OFF2 through OFF4
concentrate near the northeast comner of the site. Runoff from OFF1 through OFF4 will
be collected by a trapezoidal channel running along the north boundary of the site that
will discharge to a culvert beneath Desert Way. Onsite drainage areas DEV1 through
DEV4 will also discharge to the boundary channel.  Onsite drainage area DEVS will
drain directly io the Damonte Ranch channel along Desert Way through a culvert.

Offsite drainage area OFF5 corresponds to existing conditions drainage area 3. It will be
collected by a channel that will run through the middle of the site, which will also collect
runoff from OFF 6 and onsite drainage areas DEV6 through DEV 10.

Runoff from offsite drainage areas DEV7 and DEVR® concentrates near the southeast
boundary of the site. Offsite drainage area OFF7 will flow through onsite drainage area
12. Runoff from OFF7 and DEVI12 will be collected in a channel to be routed though
onsite drainage areas DEV1] and DEV13 to the Damonte Ranch bordering the high
school. Runoff from offsite drainage area DEV8 will flow through DEV12. Runoff from
DEV 12 will drain directly to the high school boundary channel.

232  Runoff Computation

‘The Washoe County hydrologic methodology was utilized to compute proposed runoff
using the SCS loss and hydrograph methodologies. Offsite runoff coefficients were
based on soil data obtained from the NRCS Southern Washoe County Soil Maps and
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observed vegetation cover. Onsite drainage area coefficients were based on proposed
residential density and the Southern Washoe County Soil Survey. Runoff coefficients
and lag tmes were computed using methodology described in the Washoe County
Hydrologic Criteria and Drainage Design Manual. Please see Table 4 for proposed
conditions runoff parameters and Appendix A for runoff computation.

Table 4; Proposed Conditions Runoff Parameters

Sub
Drainage A
area (acres) (mile) | (mile) | (ft/mile) (hours)
OFFL. - b 1307 1094|5538 LR g AR T 8. 000 [ T
OFF2 11} 1.2 0.7 1934 82 [0.09] 054
OFE3 - .|, 512 )% L Sheeer 08 T B0 P 82 - 009 1) 0.330
OFF4 133 1.0 0.6 82 10.09{ 048
QFES" ] 122 S L TR A e 8007 1] 9 132
OFF6 119 1.0 | 05 1396 82 [0.09] 046
TOFRT- - | 7600 T s R )i AU A 706 - R8T )20.08: 1073 ]
OFF8 15 0.3 0.1 2212 | 814 [0.09] O.14
Sub
Drainage
area (acres) | {acthouse) | B | C D | (feey) | (fUft) (%) (hours)
DEVY. | 7o ii i 0, bt Lo O IO 0 Lo, F 8025 | 8.9. |-0.78.] 0:16; -
DEV2 61 0.41 32{ 9| 20 [ 4144 Jo026 | 771 115 [ 078 ] 025
DEV3 | 86 | 059% foiels O 543 ] 5100|004, --83.5. | 411 {-0.78 | 017
DEV4 15 0 0] 0 15 | 1604 1 0.062 | 82.0 0 [078] 0.4
CDEVS |6 ] D a6 v S0 e RT0 0T 8T T ASsr 0TE | 2001
DEV6 3 ) 120 965 | 0015 | 72.0 0 [078] 031
<DEVT |7 15 "1 0a3s g oer T {EAea5 L 0054 30 L6 098] 0AT
DEVS$ 8 1.52 3101 s 1371 | 0077 | 76.6 102 [ 078 | 007
- DEVY .| - Fl | 03% 5255 .0 % 165 3.2340-] 501058.5]. +75:5 . -1 120 098] 011
DEV10 61 1.52 010} 61 ! 2585 0162 84.0 73 [ 078] 0.07
CDEVI1 Rt b Al SO R0 Eoer 028 [T e829 1130 1 0.78 | 0.05
DEVI2 22 1.84 00| 22 110980164 840 25 078 0.04
DEV13 587 | 0, ST {207 37 713834 064 832 | 11.0 [078| 041

2.3.3  Stormwater Routing

The Muskingum Cunge subroutine was utilized within HEC-1 to simulate routing within
the proposed conditions runoff models. In the northern portion of the site runoff from
OFF4 1s routed within a proposed trapezoidal channel along the castern boundary of
DEV3. Runoff from OFF 3 collects in this channel as well, but because it is such a short
reach, it is not routed within HEC-1. CP4 concentrates runoff from OFF3, OFF4 and
DEV 4. Runoff collecting at CP4 is routed to CP3 within a trapezoidal channel. Runoff
from DEV3 and DEV4 is collected at CP3 without routing. Runoff from CP3 is then
routed to CPl in the continuation of the trapezoidal channel that discharges to the
northwest corner of the property to cross beneath Desert Way in a culvert. Runoff from
DEV1 and DEV2 also collects at this location.

In the center portion of the site, runoff from OFF6 is collected in a trapezoidal channel
that runs through onsite drainage arca DEVI10. It flows to DEV8 where it co-mingles
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with runoff from DEVS5 and flows west in a constructed trapezoidal channel. CP8
collects this flow and runoff from DEVS and DEV10. CP8 is routed to CP7 in the
conutnuation of the channel where it co-mingles with runoff from DEV7 and DEV9. CP7
is then routed to CP6 where munoff from DEV6 also concentrates. This flow then crosses
Desert Way in a culvert and flows within the Damonte Ranch channel to join flow from
CP1 across the street from the northwest corner of the site. Runoff from onsite drainage
area DEV35 crosses the street in a culvert and is routed in the Damonte Ranch channel to
this corner as well. This concentration is directly comparable to existing conditions CP1.

In the southern portion of the site runoff from offsite drainage area OFF7 is routed
through onsite drainage area DEV12 in a trapezoidal channel to the outlet of DEV12
(CP12). This flow is routed to CP11 in a trapezoidal channel where it joins runoff from
DEV11. It is preliminarily proposed for this Master Drainage Plan that a detention basin
be constructed at this Jocation to detain this flow and mitigate the increase in peak flow
that concentrates within the boundary channel along the high school. Flow exiting the
detention basin would be routed to the high school channel in a trapezoidal channel.
Runoff from DEV13 drains directly into the high school channel. Runoff from the
small offsite drainage area OFF8 drains through DEV11 and DEV13 to co-mingle with
the onsite runoff within these drainage areas and be collected within the proposed
stormdrains to outlet to the proposed channels. The proposed conditions HEC-1 models
were also run without detention in the southern portion of the site.

234  Proposed Conditions Results

The 5-year proposed conditions HEC-1 model computes a peak flow of 385 cfs at CP1
after the flow from the central portion of site is added. The 100-year model predicts a
peak of 1274 cfs. Both of these peak flows are less than existing conditions. Although
this seem counter-intuitive as the proposed conditions will increase impervious area and
resulting runoff volumes, it makes sense when times to peak are considered. The
developed drainage areas on the site, which are much smaller than the large offsite
drainage areas OFF1 and OFF5, flush through the system faster when developed, making
them less coincident with the runoff from the offsite drainage areas with the longer times

of concentration and higher peak flow rates. Please see Table 5 the proposed conditions
peak flow results.

In the southern portion of the site, the 5- and 100-year peak flow rates concentrating in
the channel increase. In the 5-year event, the peak flow rate concentrating within the
channel increases from 54 cfs in existing conditions to 73 cfs in proposed conditions. In
the 100-year event the flow increases from 195 cfs in existing conditions to 248 cfs in
proposed conditions. Please see Table 5 for all peak flow and times of peak results and
Appendix D for the HEC-1 model output.

This increase in peak flow for the two design events will be mitigated in part by detention
basins within the McCauley Ranch subdivision. Because this subdivision is still under
design by TEC, the site and sizing of the detention basins are not included in this report.
The channel bordering the Damonte Ranch High School and the downstream culverts
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were designed to convey more than 250 cfs and according 1o normal depth and culvert
rating curves can currently handle much higher flows (Wood Rodgers, Inc., 2005).
However, the flow from the site is not the only runoff concentrating within the channel;
there are small additional catchments that drain to it. The analysis for the final design of
the McCauley Ranch subdivision and peak flow mitigation will insure that any increase
in the 100-year peak flow to the channel will not overwhelm the conveyance capability of

the channel or downstream culverts and will not increase the peak flow from the area for
the two design storms.

Table 5: Proposed Conditions Runoff Results

USRS a&‘rmr“ T
Sub TR e
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-y r-.-'\'iq/,li:.% \'3-‘<'--‘I""C',' e Tl 02
L gt PR a2 ST

T R T R . L e o -
ST e . BT L
TR . A
S by BATRASIER. . 2 .
R T T T
i AT T R Ay Ta
g IR T oy e .
R e
e ’ﬁ"@E‘ R IR U )
Sou TAy e e e Ly k

12.5 139 12.5
135 10 663 - |7 S AVIRANAY
125 129 12.5
a4 | e T L THE s
122 26 12.2
122 14 [ TARETTS
DEV2

_ 7 _ 123 86 _ 123
5T TR I O ROV ) ORI MR e
DEV4

122 31 12.2
< DBVE. 121 14 | TR
DEV6

) 12.2 5 121
i HENT L ~ 122 18 R
DEV8

12.] 18 12.1
D ¢ L R 121 g0 . | TaRgIT
DEV10 12.1 176 12.1
e I R 18 67 1 R

DEV12

12.1 71 12.1
| EDEVI3 T | 122 112 | idery

3202005 9

wWoDoD RODGERSS
PLAMNHIHG




3.0 PROPOSED DRAINAGE FACILITIES

3.1 STORM DRAINS

The design of the storm drain system will be included in the phased drainage report
submittals with the development plans. They will be designed according to City of Reno
standards. All storm drains will discharge into proposed or existing channel. Storm
drains will convey runoff from almost the entire on-site area. Half-lots that border a
channel or detention basin will discharge directly into that channel or detention basin.

3.2 (CHANNELS

The channel locations are shown in Figure 4 with the peak 100-year flow rates as
described in the figure and Table 6. All side slopes and lining will be designed according

to City of Reno standards in the final design of the subdivisions.

Table 6: Preliminary Channel Parameters

OFF5 to OFF6

0.100

129 10 3 0.8

- POFR 1o €B8. > . | - 0083, -] 687 10 - R ol T A
CPS8 to CP7 0.065 602 6 3 3.6

Lo OPT P65 - 695 6 g e A R
OFF4 o CP4 0.052 139 to 205 5 3 1.7

CECPA A EP: - L Q083 . |-20510342 . 10 . R A i T Lk
CP3 to CPI 0.027 34210 584 10 3 2.7

3.3 CULVERTS

The culvert locations are shown in Figure 4. The culverts have been preliminarily
designed for the northern portion of the site. Because the roadways and layout of the
southern portion 1s very much in process, the locations and peak flows have been

indicated on Figure 4 but no preliminary size has been assigned. The calculations for the
culvert designs are located in appendix B.

Because of the steep slopes of the channels through much of the site, the inlets and

outlets of the culverts will have to be armored.

3.4 MAINTENANCE ISSUES
The channels will need to be regularly maintained to prevent sediment accumulation that
would jeopardize the function of the flood control facilities. Because there is such a
relatively large off-site undeveloped area contributing to the portion of the site with the
detention basin, significant sediment accumulation may compromise the basin capacity if

not maintained.
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4.0 CONCLUSION

The proposed Damonte Foothills development will not have negative drainage impacts
on the areas surrounding it. It will decrease the amount of runoff discharging from the
site in the design events in the northern portion of the site. From the southern portion, the
final design of McCauley Ranch subdivision will ensure that any increase in peak flows
to the channel will either be mitigated by on-site detention or will not overwhelm the
capacity of the Damonte Ranch High School channel or any downstream facilities. In
addition, any increase in peak flow from the southern portion of Damonte Foothills will
not contribute to an overall increase in peak design flows from Damonte Ranch. Please

see Table 7 for a summary of the computed runoff from the site in both existing and
proposed conditions.

Table 7: Peak Flow Results

Event
Location
5-Year Ex 5-Year Prop 100-Year Ex 100-Year Prop
|
CP1 419 385 1354 1274
High School Channel 54 73 195 248

As the individual subdivision progress, the hydrology reports will be submitted to Wood
Rodgers, Inc. to insure that the design conforms to the master drainage design.
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