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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 criteria 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.

REFERENCES

City of Reno, 2000. City of Reno Design Manual, Chapter 1l Storm Drainage.
March, 2004.

Washoe County, 1996. Washoe County Hydrologic Criteria and Drainage Design
Manual. Prepared by WRC Nevada, December-1996.

Wood Rodgers, Inc., 2005. Storm Drainage Master Plan — Golden Hills /
Damonte Foothills, March, 2005.



VICINITY MAP

GOLDEN HILLS AT DAMONTE FOOTHILLS
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Precipitation Frequency Data Server

FROM NOAA ATLAS 14

Nevada 39.4408 N 119.7298 W 4566 feet

from "Precipitanon-Frequency Atlas of the United States™ NOAA Atlas 14, Volume |, Version 3
G.M. Bonntn, D Todd, B Lin, T Parzybok, M.Yekia, an.dD Riley
NOAA, National Weather Service, Siiver Spning, Maryland, 2003
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Ll & SeasaaniRag | Lossion

hMeps | _omeriiieHfes

Page 1 0of 4

Partial duration based Point IDF Curves
39.4488 N 119.7298 H 4566

Precipitation Intensity Estimates (in/hr)

ARI* I 5 |l 10 15 fl 30 |l 6o [[120]l 3 |[ 6 Jaz|[24 [ 48] 4 |[ 7 (10 [[ 20 30 [a5 [ 6e
(years))| min | min || min || mip || min || min|] hr || he || he | br r_|| day || day || day || day ||day||day||day
Lz 113.36 1.03 }[0.86 [0.58 Jj0-36 J[0.24 )fo.19 Jjo.13 Jjo.09 ][0.05 Jj0.03 Jjo.02 J[o.01 |[o.01 [[o.01 Jfo-00][0-00][e.00
51185 j[1.40 J[1.16 Jjo.78jo48 )[0.31 J[o.24 jo.16 J[o.11 ]j0.07 JJo-04 |[o.02 ][0.02 |[.01 [[0.01 |[o.01][o-00]0.c0];
10227 ]]1.72 ][1.42 Jjo.96 Jjo.59 036 J10-28 [[0.19 J[o.13 ][0.08 ]jo.05 ][0.03 [0.02 ][0.02 |[0.01 [jo.01]fo01
(25 _Jz06]j226 86125 078 fo4s |j033 022 .15 Jo.io [fo06 .04 Js02 02 Joon osifoilfoon]
| 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 J4.33 ][3.29 ][2.72 ][1.837[1.13 J[o.60 J[o.42 ][0:27 J[o.18 J[o.12]j0.05 {005 [fo.03 {[o.02 |[o.01 |[0.01]f0.01][0.01
200 _|[5.20 ||3.95 ][3.27 ][2.20 |[1.36 ][0.69 [[0.48 ][o.29 fo-20 J[o.14 jo.09 0.05 l0.04 Jj0.03 Jfo.02 Jfo.01]f0.01}[0.01
500 |[6.61](5.03 J[4.16 [2.80 [1.73 J[0.88 Jfo.60 ][0.32 JJo22 Jjo.16 Jfo.t0 Jjo:06 Jjo.04 {o.03 Jo.02 o.01)jo.01]jo.01]
{ 1000 ][7.92 ][6.02 ][4.98 1335 1[2.07 |[1.05 Jfo.71 Jjo36 [fo-24 J[o.18 0.1 J[o.07 J{o.05 Jfo.03 ]o.oz |l0.01jjo.01][0.01]

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

? T =4l —1-
_--E-M‘M_J-| ! ! I
3 e : 1l
o Q) Sliinanst o W v, i ]
P 2l L
£ NI Sy i
E 1 5\._-\’ . jw‘i?\x :
e 7 B, = Lo L
o B. 2 -""H‘.\_‘_ --...___‘-h ‘q,;:\,,-\_ A_lr 1[:—_ |‘
: bl == —=S&=
o a-a e % =~ N
: . o
o s s o
L S e e
— a7 \*-Q
< 85 TNy T
et B3 (<8 =
% a2 [~
+
o .01
=t
(o]
]
4
o
.2a1
= c < < C € £ £ £ L & L L L £ £ I PP IB MR R OOh
-t Bl - - - Lo | £ £ £ L ° J o m oo @ L n g M L3 n o
=] E £ £ E =B & 1 1 [ 1 Iy 11 T BT B B T T T T T
] ] 1 t [ I M v O o Ow w® { {1t 1 i) ] Lt
[ 2 N Q @ @ - - - @M MmwD N O NEe & IO
~— - 4] 0 o Duration - ~ o L] = W
Hed Jun 22 15:18:39 285
Average Recurrence Interwval
{years)
g-yaar — 18B~year —-
I-year —— eRO-ywar —o—
18—ye=ar 8- 588-year ——
23-yeoar —¥— 1988-year —8—

http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?ty pe=idf & series—pd&units=us&statename=N...

6/22/2005



Precipitation Frequency Data Server Page 2 of 4

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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Other Maps/Photographs -

Yiew USGS digital orthophoto quadrangle (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 to 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

Title. GOLDEN HIILS OA Project Engineer: Preferred Customer
j'L Acivilstudies\drain\sstermcadighoa_5.stm Wood Rodgers Inc StomCAD v5.5 [5.5003]
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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

Project Engineer Preferred Customer

+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
Title: GOLDEN HIILS OA
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Scenario: Base

Junction Report

Label Calculated Ground | Set Rim Rim Sump | Bolled |StructureDescription
Station [Elevation| Equalto [Elevation[Elevation|Cover?Diameter
(ft) (ft) Ground () (i) (ft)
Elevation?

SDMH 1-31 5+134,465.30 true |4,465.30|4,459.98] false 4.00
SDMH 1-32 8+63[4,466.88| true 14,466 88(4,461.83] false 4.00
SDMH 2-01 144774484 209) true [4,484.29)4,478.19] faise 4.00
SDMH 2-02 16+3014.488 69| true [4,488.69(4,482.59| true 0.00
SDMH 2-03 18+44|4 404 20| true |4,494.20]4,488.10]1 false 4.00
SDMH 2-04 19+88|4 497 11 true |4,497.11|4,491.01| false 4.00
SDMH 2-05 2342414507.20| true |4,507.20|4,501.10§ false 4.00
SDMH 2-08 24+2414 510.91 true [4,510.91|4,504 81| false 4.00
SDMH 2-07 25+2414,514.61 true [4,5t14.61[4,508.51| false 4.00
SDMH 2-08 26+2014,517.31 true [4,517.3114,511.21] false 4.00
SDMH 2-09 27+2914,518.81 true [4,5618.81|4,512.71]| false 4.00
SDMH 2-10 20+39{4,521.60| tue |[4,521.60(4.515.60| false 4.00
SDMH 2-11 13+096(4.472.78 true |4,472.78(4,466.68) false 4.00
SDMH 2-12 15+5814,475.52] true [4,47552[4,460.42| false 4.00
SDMH 2-13 17+1814.478.73] true [4,478.73|4,472.63]| false 4.00
SDMH 2-14 18+60/4,481.75] true 4,481.75}4,475.65) false 4.00
SDMH 2-15 20+2014,485.35| true 14.485.35(4,472.35] false 4.00
SDMH 2-16 21457 |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 14,495.00(4,489.90| false 4.00
SDMH 2-19 25+0014,498 59| true |4.408.59|4,402.48( false 4.00
SDMH 2-20 17+25|4,477.07 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 20+25(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| falze 4.00
SDMH 2-24 242014527 24| true 4,627 24(4,521.14; false 4.00
SDMH 2-25 5+80/4,554.59] tue |4,55459|4,548.59; false 4.00
SDMH 2-26 2+53|452168] 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

Worksheet for Trapezoidal Channel

. Project Description
Worksheet 5=2 74% 5' Bottom Palisade:

Flow Element Trapezoidal Channel
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 Sfope  3.00 H.V

Bottom Width 5.00 ft
Discharge 205.00 cfs
Results

Depth 213 #
Flow Area 243 f*
Wetted Peritm 1849 fi
Top Width 17.79 ft
Critical Depth 241 f
Critical Slope  (0.016390 ft/it
Velocity 8.43 ft/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

Worksheel $=5.27% 10’ Bottorn Palsade
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
Flow Area 319 f/2
Wetted Perim 2262 ft
Top Width 2197 &
Cnritical Depth 2,56 ft
Critical Slope  0.020078 ft/fft
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

Worksheet $=9.01% 10' Botiom Palisade
Flow Element Trapezoidal Channel

Method Manning'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 28.2 fi*
Wetted Perim: 2153 ft

Top Width 2003 ft

Critical Depth 2.56 R

Critical Slope  0.024288 fi/ft
Velocity 12,13 ft/s
Velocity Head 229

Specific Enerc 411 ft

Froude Numb- 1.84

Flow Type  supercritical

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

i'\. \studies\drain\10_palisades_channel.fm2 Wooed Rodgers Inc
06/08/05 10:17:35 AM © Haestad Methods, Inc, 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666



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

Trapezoidal Channel

Worksheet

Fiow Element

Method Manning's Formula
Solve For Channel Depth
input Data

Mannings Coeffic  0.040

Channel Slope
Left Side Slope

022400 fifft

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 Perirm 26.63 ft
Top Width 2509 fi
Criticat Depth 344 ft
Critical Slope  0.018589 fi/ft
Velocity 9.63 fis
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- o

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\brksheet §=1.46% 12' Bottom Golden Hil

Fliow 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 200 H:V

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

Selve For Channel Depth

Input Data

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

Bottom Width 12.00 #t
Discharge 584.00 cfs
Results

Depth 3.41 #t
Flow Area 64.1 f*
Wetied Perimu 27.24 fi
Top Width 2563 ft
Critical Depth 344 1
Critical Slope  0.0185%4 ftift
Velocity 9.11 fUs
Velocity Head 1.29 #
Specific Energ 470 R
Frg.ude Numb- 1.02

Fiow Type  Supercritical

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

i\ Xcivilstudies\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/t
Left Side Slope 200 H:V
Right Side Slope 200 H:V

Botiom Width 1200 R
Discharge 584.00 cfs
Results

Depth 329 #
Flow Area 61.1 fi*
Wetted Perirrn 2870 R
Top Width 2515 ft
Critical Depth 344 f
Critical Slope 0.018589 ftft
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\ \civilistudies\drainvi2_gh_north_channel.fm2 Wood Rodgers Inc
06/08/05 10:57:07 AM © Haestad Methods, 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 fuUft
Left Side Slope 200 H:V
Right Side Slope  2.00 H:V

Bottom Width 12.00 f
Discharge 584.00 cfs
Results

Depth 294 fi
Flow Area 52.7 f*
Wetted Perims 25.16 ft
Top Width 2377 1
Cntical Depth 3.44 ft
Critical Slope  0.018589 ft/ft
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

¥\ Acivilstudies\draini12_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

S5=2 17% 12' Bottom Golden Hill

Trapezoidal Channel
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 200 H:V
Bottom Width 12.00 ft
Discharge 584.00 cfs
Resuils

Depth 330 #
Flow Area 61.4
Wetted Perimu 26,76 it
Top Width 2520 it
Critical Depth 344 ft
Critical Slope  0.018590 fi/fft
Velocity 9.52 fi/s
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

S$=3.64% 12’ Bottom Golden Hill
Trapezoidal Channel

Worksheet

Flow Element

Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coeffic  0.040
Channel Slope 036400 fft

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

Depth 287 #t
Flow Area 51.0 fi
Wetted Perim: 2485 f#t
Top Width 23.50 ft
Critical Depth 3.44 ft
Critical Slope  0.018591 fu/ft
Velocity 11.45 fifs
Velocity Head 2.04 1
Specific Energ 491 ft
Froude Numb- 1.37

Flow Type supercritical

i\ \civinstudiesidrain\12_gh_north_channel.fim2

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
Flow Element
Method
Solve For

$=3.03% 12" Bottom Golden Hill

Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coeffic

0.040

Channel Slope 030300 f/ft

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

Depth 3.02 ft
Flow Area 545 fi*
Weited Perim 2550 ft
Top Width 24.08 ft
Critical Depth 3.44 ft
Criticat Slope  0.018589 fuft
Velocity 10.72 fis
Velocity Head 179 fi
Specific Energ 481 ft
Froude Numb: 1.26

Flow Type supercritical

j\\civihstudies\draim\12_gh_north_channel.fm2
06/08/05 10.56:06 AM © Haestad Methods, Inc.

Wood Rodgers Inc

47 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 §=5.56% 12' Bottomn Golden Hill
Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.044
Channel Slope 055600 VRt
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 Perinn 2407 it

Top Width 22.80 ft

Critical Depth 344 #

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

Specific Energ 510 ft

Froude Numb- 1.53

Flow Type  3upercritical

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

i\ Acivifstudies\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" Bottom Gelden Hill

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

Mannings Coeffic 0.040
Channel Slope 023100 fuft
Left Side Slope 200 H:V
Right Side Siope  2.00 H:V

Bottom Width 12.00 Ht
Discharge 584.00 cfs
Resuits

Depth 325 ft
Flow Area 60.0 fi*
Wetted Perims 2651 fi
Top Width 2498 fi
Critical Depth 344 1
Criticaf Slope  0.018585 fUfi
Velocity 9.73 fi/s
Velocity Head 1.47 fi
Specific Energ 472 f
Froude Numb- 1.11

Flow Type supercritical

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

i\ Acivihstudiesdrain\12_gh_north_channel.fm2 Wood Rodgers Inc
06/08/05 10:55:40 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 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" Bottorn 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.
Bottom Width 2200
Discharge 695.00 cfs
Results

Left Side Slop 382 H:V
Flow Area B1.5 @*
Wetted Pefme 3885 f
Top Width 3786 fi
Critical Depth 276
Critical Slope  0.014259 fuft
Velocity 8.52 fi/s
Velocity Head 113 f#t
Specific Ener¢ 385 ft
Froude Numb» 1.02

Flow Type supercritical

Project Engineer. 1T Department
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 Channel Depth
Input Data

Mannings Coeffic 0.035

Channe! Slope 005000 ft/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 #

Flow Area 113.7 #t*

Wetted Perimu 3914 ft

Top Width 37.33 &

Critical Depth 287 ft

Critical Slope 0.014105 Uit

Velocity 6.11 /s

Velocity Head 058 ft

Specific Energ 441 f

Froude Numb- 0.62

Flow Type  3ubcritical

v \studies\drain\22_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

Weorksheet 5=1.00% 22' Bottorn Central
Flow Element Trapezodal Channel
Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffic 0.035
Channel Slope 010000 fu/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 fi*
Wetted Perim 3613 #
Top Width 3463 ft
Critical Depth 287 fi
Critical Slope 0.014104 fi/ft
Velocity 7.77 f/s
Velocity Head 0.94 ft
Specific Energ 4.10 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

Worksheet”

Project Description

5=5.04% 22" Botiorn Central
Trapezoidal Channel

Worksheet

Flow Element

Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coeffic 0.041
Channel Slope 050400 fu/ft

Left Side Slope
Right Side Slope

200 H:V
2.00 H:V

Bottom Width 22.00 ft

Discharge 69200 cfs
Results

Depth 218 ft

Flow Area 573 f#
Wetted Perimu 3173 ft

Top Width 3070 #

Critical Depth 286 ft

Critical Slope  0.019363 f/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.

Wood Rodgers Inc

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

Project Engineer:. IT 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



CITY OF SPARKS
HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

CLASSIFICATION AND GRADATION OF LOOSE RIPRAP

9% SMALLER THAN
RIPRAP CLASS GIVEN SIZE BY RIPRAP GRADATION ‘dg*
DESIGNATION WEIGHT (Inches) {Inches)
Class 150 100 10
35-50 6
0-15 2 6**
\Class 300 100 20
35-50 12
0-15 4 12
Class 400 100 26
35 - 50 16
0-15 6 16
(lass 550 100 37
35-50 22
0=15"7"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

*d,, = mean stone size
** Bury Class 150 riprap with native top soil and re-vegetate to protect from vandalism
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VERSION: June 30, 1993 REFERENCE:

Draft, State of Nevada, Department of Transportation

Standard Specifications for Road and Bridqe Construction,
1996
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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 Granular Bedding

2 dsg  Material

‘ Scour Depth or
8 q 3 ft. minimum
; hichever is

AN w
1 \9'&.*‘.’...,.\' | greater.

——-l |<‘3 dso (minimum)

Freeboard + Superelevation

(1.0° minimum)

7

Not steeper than 2H to 1V

Material

Channel Bed

Scour Depth or
3 ft. minimum
whichever s
greater.

NSNS

Granular Bedding

REFERENCE:

VERSION: July 31, 1998 ’ FIGURE

IBT8, VSTEE10 OWG LCD WRCZ PCP 06-2-97 Ju

WRC NEVADA. e

Modified from H.E.C. No. 11, USDOT, 19889 - 810
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CITY OF SPARKS
HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

STEEP SLOPE RIPRAP DESIGN,

Py TRIANGULAR GHANNELS, 2:1 SIDESLOPES
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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
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CITY OF SPARKS

HYDROLOGIC GRITERIA AND DRAINAGE DESIGN MANUAL \h

STEEP SLOPE RIPRAP DESIGN, TRAPEZOIDAL

1078, 1878814.0wC WRCE PCP 6-1-97 JLH
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CITY OF SPARKS
HYDROL.OGIC CRITERIA AND DRAINAGE DESIGN MANUAL
STEEP SLOPE RIPRAP DESIGN, TRAPEZOIDAL
CHANNELS, 2:1 SIDESLOPES, 14 FT BASE WIDTH
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CITY OF SPARKS
HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
STEEP SLOPE RIPRAP DESIGN, TRAPEZOIDAL
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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 from 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
Grades

Upstream Invert 446759 ft Downstreamn Inver 4,466.86 ft
Length 73.49 #i Constructed Slope 0010 fft
Hydraulic Profile -

Profile 52 Depth, Downstream 2.66 ft
Slope Type Steep Normal Depth 2.38 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

QOutlet Control HW Elev. 447293 #t Upstream Velocity Head 1.67 #
Ke 0.20 Entrance Loss 0.33 ft
Inlet Controf 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 Project Engineer: David Kitchen
i\ culverimastenigoldenhills_boxculverts.cvn Wood Rodgers Inc CulverntMaster v3.0 [3.0003]

07M6/05 10:25:01 AM © Haeslad Methods, Inc. 37 Brookside Road Waterbury, 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 currently 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.
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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 }00-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 EX? 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 area. Drainage area EX4
concentrates along the western boundary to flow to the pre-Damonte Ranch homes along
Desert Way. Drainage area EX5 concentrates along the southern portion of the western
boundary at what is now the channe] 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 e B IS DA e R e T
Drainage Off- On- B C D {mile} | (mile) | (fi/mile) (hours}
area site site

e = o R i £ 8 R X 0 I IR e e T M i) I R N TR B B T e v
EX2 285 129 36 22 366 1.7 0.8 600 74.6 | 0.09 0.80

BRSSO A9 T 119 | A TR A T | 74 T R0.8 0008 136
EX4 119 68 131 0 | 174 1.5 0.9 819 [ 80.5]009] 074

LRSI ]9 0 |32 { AR 42 ] TS T 200 | 82 He] 1000 o3 05,

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 EX | through EX4. Drainage arca 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
cfs 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 B SR
Drainage area Qp (cfs) \ Qp (cfs) Ty, (hours)
EX2 45 12.9
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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

3/30/2005 8

s

LIDOD RODCSERS
EH

OIOERRIG - PLARMING MAPFING - BURVEYING



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 Condmons Runoff Results

Sub e e e L FE SEVRE
Dramage area _ Qp(cfs) T (hours) Qp (cfs) ) T (hours)
AN AR BRGSO Wy N I TR P & S

12.6 108 l 126

IR e Tk jf“h12‘4 o 68 L3 ": £ %‘,‘;%‘:—’f‘-‘:f‘
12.5 139 12.5

Gt MY Loam3s 10 663 - | ISR
12.5 129 12.5

B i 2L I R N e e

7 12.2 26 12.2
S RBENT T e 0 g e 1220 14 AR
DEV2 22 12.3 86 i2.3
R RN R i R VE) 97 L 2R
8 12.2 31 12.2
g T 12 14 | e TRECEIT
DEV6 1 12.2 5 12.1
6

7122 18 ¢ | ARRaT

12.1 18 12.1
VBV N a0 120 80" IS
DEV10 54 12.1 176 12.1
o2 A Y S A X 67 1 TREESLT
DEV12 21 12.1 71 12.1
: e s34 ) 1232 112 . - w1y
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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 amouni 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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Nevada 39.433 N 119.67 W 5770 feet
from "Precipnation-Frequency Aulas of the United States” NOAA Atas 4. Volume 1. Version 3

G.M. Bonnin. D. Todd. B. Lin. T. Parzybok. M. Yekta. and D, Riley

NOAA. Natianal Wembher Service, Silver Spring, Maryland, 2003

Extracted: Fri Feb 4 2005

Precipitation Frequency Estimates (inches)
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[ 5_Jo.15]0:23]p29]o39][oa8][o .2 foz6][1-07|[1 50]R.02][2.55][3.17][3.74 Jla.24 ][5.48 ][6.50 |[7.88 J[0.20
[ 25_][0.23][036][0.44][0.59][o.74 ][0.87][1.00][1-39][2.00 |2-83][3.65 ][4 63][5.49 J[6.13 ][7.76 Jlo21 JiL1][12.71]
[50_Jo27]o21 Jost]o-eo]fo8sJoos [t s1]21|aas]fa17][s.31][629 ][7.00 |[8.76 J10.40][12.50][14.15
100 |0.31j0.28][0.59][0:80][0.90 |[1-10][124][1-63 |2.41][3.54 |[4.69][6.01|[7.13 ][7.88 ][0.79 |[11.61][13.92][15.55
4][2.58 i
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1.68][1.87][2.77 J[4.35][5.96][7.
[ 1000 70][1.93|2.10]2.92]4.70][6 52 10.13][10.9

_ e, =——
* The lower bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are less than.
** These precipitation frequency estimates are based on a partial duration maxima series. ARl is the Average Recurrence Interval.
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Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero lo appear as zero,

Maps -
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40™N
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1 ' ) i '
120%N 110N 100™0 20™N A0 70U

These maps were produced using a direct map request from the

{ £ |J.S. Census Bureau Mapping and Cartographic Resources
i~ Tiger Map Server.
&
Please read disclaimer for more informarion.
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http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.per] 2type=pf&series=pd&units=us&statena...  2/4/2005




Partial duration based Point Precipitation Frequency Estimates Version:i 3
39.433 N 119,67 W 5770 %

Precipitation Depth (in)

| DL

®@ = W w s 00N DY

Fri Fekh 84 14:33:32 2005

| A T T §

!_I_Ilif!l

2e
Average Recurrence Interval (uears)

g0 180

148 299

S0 700 1000

Duration
S-mnin —— 48-hr —«— 30-day ——
18-min —— 3-hr 4-day —e—
IS=nin = &=hr /~day —+— 68-day —#—
38-min —&— 12-hr 10-day ——
68-min —— 24-hr 28-day —S5—

http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pt&series=pd&units=us&statena...

2/4/2005




Partial duration hased Point Precipitation Frequency Estimates Yersion: 3
39.433 N 119.67 N 5778 ft

Precipitation Depth {(in)
[

o)
8
7
6
5 =
4 - _
3 ... = -
2 - = o
1 & = = -
. ] [ ] [ i 1 T I T B [ ] 1
= £ £ c e £ & Lk L £ £ L £ L& DD S DT D3 B DD
- ol - - = 1 £ £ £ £ £ £ £ £ £ @® @AM M M @AW M M A
= g = S s = ®@ 11 T | T i1 7T ©- ©-T B T T T T T T
I ] | i | I U Mo+ WO M o®w W LT I =) i o
n ®@ [ e © = - = M M A e & O 0O
= = ® v oo Duration - = M % W
Fri Feb B84 14:33:32 2005
Average Recurrence Interval
(years)
1 in 2 = 1 in 106 —
t in 16 —5— 1 in 588 ——
1 tp 25 =& i in 1886 —&—

Confidence Limits -

* Upper bound of the 90% confidence interval
Precipitation Frequency Estimates (inches)

ARI®*=(| 5 || 10 || 15 || 30 || 60 || 120) 3 6 || 12 || 24 || 48 4 7 10 || 20 || 30 || 45 || 60
(years)|| min || min || min || min || min||min|| hr || hr || hr || hr || hr || day || day || day || day || day || day || day

[ 2_Jo.15]0-24][029][0.39][0.49][0.64][0.76 (.09 |[1 48][1.95][2.48][3.05 ][3.66 [4.16 534 ][6:39 [[7.69 ][9.04 |
[ 5_]o21]fo32]p40]fo:54][o-66][0-82][0.95][1.35][1.89][2.50][3.22][4.03 Jfa.87 [5.50 ][7.01 |[8.39 J[10.10][11.81]
10 ][0.26][0.39][0.49][0.66][0.81][0.98][1.11][1.55][2.20][2.95][3.83 [4.83 ][5.85 ][6.58 ][8.33 ][9.96 |[11.94][13.83]
25_|[0.34][0.52][0.64 [0-86][1.06][1.22][1.33][1.82][2.64][3.60][4.72][5.98 |[7.26 |{8.11 J{10.13][12.10][14.44]|16.48
[ 50 J0.41][0.63][0.78][1.05][1.30][1.44][1.52][2.02][2.98][4.13][5.45[6.92 ][8.42 [0.35 J[11.55][13.82][16.41][18.50
100_][0.50][0.77][0.95][1.28][1.58][1-71][1.79][2:24][3.35][4.72][6.25][7.96 ][0.67 ][10.66][13.04]]15.58][18.45}[20.54]
200_J[0.62][0.94][117][1:57][1.95][2-02]2-10]2.47][3.72][5.34][7.12][0.09 ][1 1.04][12.08][14.61][17.45][20.60][22.58
500_|[0.82][1.25][155][2.08][2.58][2.66][2.74][3.03][4.27][6.25 ][8.39 ][10.76][13.06][14.12]16.86][20.06][23.58][25.36

(1000 |[1.01][154][1.91 |[2.58 |19 |[3-27 |[3.35 [3.61 |[&-68 ][7.01 |[o.47 |[12. 17][14.76][15.80][18.65][22.18][26.03][27 48]

* The upper bound of the confidence interval at 30% confidence level is the value which 5% of the simulated quantile values for a given frequency are greater than.
** These precipitation frequency estimates are based on a partial duration series. ARl is the Average Recurrence Interval.
Please refer 10 the documentalion for more information. NOTE: Formatting prevents estimates near zero to appear as zero.

* Lower bound of the 90% confidence interval

Precipitation Frequency Estimates (inches)
s | aa— T T aasess (s | e | [y | - T 1 1T 1r "0 ) T r 1

http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&series=pd&units=us&statena... ~ 2/4/2005
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Other Maps/Photographs -

View USGS digital orthophoto quadrangle (DQQ) 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 pholograph in which image displacement caused by terrain
reliet 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 sile.

Climate Data Sources -

Precipitation frequency results are based on data from a variety of sources, but largely NCDC. The following links provide
general information

abour observing sites in the area, regardless of if their data was used in this study. For detailed information about the
stations ised in this studv,

please refer to our documentation.

Using the National Climatic Data Center's (NCDC) station search engine. locate other climate stations within:

£ R TGS B f (his location (39.433/-119.67). Digital ASCI! data can be oblained
direcily from NCDC.

Find Natural Resources Conservation Service (NRCS) SNOTEL (SNOwpack TELemetry) stations by visiling the
Western Regional Climate Center's state-specific SNOTEL, station maps.

Hydrometeorological Design Studies Center
DOC/MNMOAAMNational Weather Service
1325 East-West Highway

Silver Spring, MD 20910

1301) 713-1669%
Questions?: HDSC Questions@noaa.gov

Disclaimer

http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl type=pf& series=pd&units=us&statena...  2/4/2005
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Project Description

. Worksheet

. Flow Element

QFF8 TO OFFS
Trapezoidal Cha

Method Manning's Formi
Solve For Channel Depth
Input Data

Mannings Coeffic 0.030
Channel Slope 100000 ft/tt
Left Side Slope 3.00 H:V
Right Side Slope 3.00 H:V

Bottom Width 10.00 ft
Discharge 129.00 cfs
Resuits

Depth 0.84 ft
Flow Area 1086 #?
Wetled Perirm 15.33 ft
Top Width 15.06 ft
Critical Depth 1.48 ft
Criticat Slope  0.013012 /it
Velocity 12.22 f{t/s
Velocity Head 2.32 ft
Specitic Enarg 3.16
Froude Numb. 2,57
Flow Type Supercritical

ci\haestadifmwigoldenhills.im2

03/17/05 04:52:44 PM ©® Hagslad Methods, inc. 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666

Worksheet

Worksheet for Trapezoidal Channel

Wood Rodgers Inc

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



Worksheet
Worksheet for Trapezoidal Channel

Project Description

Warksheet CPOFF to CP8
Flow Element Trapezoidal Cha
Method Manning's Form
Saolve For Channel Depth
Input Data

Mannings Coeffic 0.030
Channel Slope 083000 ft/ft
Left Side Slope 3.00 H:V
Right Side Slope 3.00 H:V

Bottom Width 10.00 ft
Discharge 687.00 cfs
Resuits

Depth 219 it
Flow Area 36.4 f2
Wetted Perimu 23.87 ft
Top Width 23.16 ft
Ciritical Depth 3.69 ft
Critical Slope  0.010256 ft/it
Velocity 18.89 ft/s
Velocity Head 555 f
Specific Energ 774 ft
Froude Numb 2.66

Flow Type  3upercritical

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

c\haestad\imwAgoldenhills. fm2 Wood Rodgers In¢
03/17/05 04:53:45 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, €T 06708 USA  +1-203-755-1666



Worksheet

Worksheet for Irregular Channel

Project Description

. Worksheet

Flow Eilement

CPBTO CP7
Irregular Char

Method Manning's Fon
Solve For Channel Deptt

Input Data

Channel Sit 065000 ft/ft
Discharge 682.00 cfs

Options

Current Roughness Methcved Lotter's Method
Open Channel Weighling jved Lotter's Method

Closed Channe! Weighting Morton's Method
Results
Mannings Coefficie 0.030
Water Surface Elev 3.60 ft
Elevation Range 1J.00t0 7.00
Flow Area 35.3 fi
Wetted Perimeter 18.31 f#t
Top Width 15.62 ft
Actual Depth 3.60 ft
Critical Elevation 541 it
Critical Slope 0.010805 fi/ft
Velocity 19.58 fi/s
Velacity Head 596 ft
Specific Energy 9.56 ft
Froude Number 2.30
Flow Type Supercritical
Roughness Segments
Stan End Mannings

Station  Station Coefficient

0+00 0+36 0.030

Natural Channel Points

Station  Elevation
(ft) (ft)

0+00 7.00
O+12 3.00
0+15 .00
0+21 0.00
0+24 3.00
0+36 7.00

c\haestadvimwhgoldenhills.fm2
03/17/05 04:58:13 PM

© Haestad Methods, Inc.

Wood Rodgers Inc
37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

Project Enginesr: 1T Depariment
FlowMaster v7.0 [7.0005]
Page 1 of 1



Cross Section for Irregular Channel

Project Description

Worksheet
Flow Elamant
Method
Solve For

cP3TO CP7

Itregular Chani
Manning's Forr
Channel Deptt

Section Data

Mannings Coefficier

Channel Slope
Water Surface Elev
Elevation Range
Discharge

0.030

0.065000 fi/ft

3.80 ft

.00 to 7.00

692.00 cfs

Cross Section

cihaestadvimwigotdenhills.im2

03/17/05 04:58:22 PM

© Haestad Methods, Inc.

Wood Rodgers Inc
37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666 Page 10l 1

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



Worksheet

Worksheet for Irregular Channel

Project Description

.Tvorksneet CP7 TO CP6

Flow Element Irregutar Cham
Method Manning's Foir
Solve For Channel Depth

Input Data

Channel Sk 015000 fi/fi
Discharge 695.00 cfs

Options

Current Roughness Methcwved Lolter's Method
Open Channel Weighting sved Lotter's Method
Closed Channel Weighting Horton's Mathod

Results

Mannings Coefficiel 0.030
Water Surface Elev 5.08 ft
Elevation Range 1.0010 7.00
Flow Area 64.9 fi2
Wetted Perimeter 27.62 f
Top Width 24.46 ft
Actual Depth 5.08 fi
Critical Elevation 542 fi
Critical Slope 0.010899 Wit
Velocity 10.72 ft/s
Velocity Head 1.78 ft
Specific Energy 6.86 H
Froude Number 1.16
Flow Type Supercritical

Roughness Segments

Start End Mannings
Station Station  Coefficient

0+00 0+36 0.030

Matural Channel Paints

Station  Elevation

gy {fn
0+00 7.00
0+12 3.00
0+15 0.00
0+21 0.00
0+24 3.00
0+386 7.00

cihaestad\imwigoldenhills.tm2
03/17/05 05:00:14 PM

© Haestad Methods, Inc.

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



Cross Section
Cross Section for {rregular Channel

Project Description

Worksheet CP7 TO CP6
Flow Elsment lrregular Chan
Method Manning's Fon
Solve For Channel Deptr

Section Data

Mannings Coeficie 0.030
Channel Slope 0.015000 fu/ift
Water Surface Elev 5.08 ft
Elevation Range .00 10 7.00
Discharge 695.00 cis

1.00
0.00 -

0+0 0+04 0+08 0+12 0+16 0+20 0+24 0+28 0+32 0+36

Project Engineer: 1T Department
Wood Rodgers inc FlowMaster v7.0 [7.0005]
37 Brookslde Road Walterbury, CT 06708 USA  +1-203-755-1666 Page 1 of

ci\haestad\fmwigoldenhilis. fm2
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Table
Rating Table for Trapezoidal Channel

Project Description

Worksheet CP3TOCP1
Flow Element Trapezeoidal Cha
Method Manning's Forrm
Solve For Channel Depth
Input Data

Mannings Coeffic 0.030
Channel Slope 027000 ft/ft
Left Side Slope 3.00 H:V
Right Side Slope  3.00 H: V

Bottom Width 10.00 ft
Attribute Minimum Maximum Increment
Discharge (cfs) 342.00 584.00 10.00

Dischargel Depth | Velocity | Flow Wetted Top
(cfs) (i (ft/s) Area |Perimeter] Width
{2 (ft) ()
342.00 2.04 10.37 33.0 22.93 22.27
352.00 2.08 10.45 33.7 23.12 22.45
362.00 2.11 10.54 34.4 23.32 22.63

372.00 2.14 10.62 35.0 23.50 22.81
382.00 218 10.70 35.7 23.69 22.99
392.00 2.19 10.78 36.4 23.87 23.16
402.00 2.22 10.85 37.0 24.06 23.33
412.00 2.25 10.83 37.7 24.23 23.50

422.00 2.28 11.00 38.4 24.41 23.67
432.00 231 11.07 39.0 24.58 23.84

442.00 2.33 11.14 39.7 24.76 24.00
452.00 2.36 11.21 40.3 24.93 24,16
462.00 2,39 11.28 41.0 25.09 24.32
472.00 2.4 11.35 41.6 25.26 24.48
482.00 2.44 11.41 42.2 25.42 24.63
492.00 2.48 11.48 429 25.58 24,79
502.00 2.49 11.54 435 25.75 2494
512.00 2.51 11.61 44.1 25.90 25.09
522.00 2.54 11.67 447 26.06 25,23

532.00 2.56 11.73 45.4 26.21 25.38
542.00 2.59 11.79 46.0 26.37 25.53
552.00 2.61 11.85 46.6 26.52 25.67
562.00 2.64 11.91 47.2 26 67 25.81
572.00 2.66 11.97 47.8 26.82 25.95
582.00 2.68 12.02 43.4 26.97 26.09

Project Enginger: IT Depantment
FlowMaster v7.0 [7.0005]
Page 1 of 1

cihaestadvimvigoldenhills.tm2 Wood Rodgers Inc
03/17/05 05:15:02 PM © Haastad Methods, Ine. 37 Breokside Road  Waterbury, CT 06708 USA  +1-203-755-1666



Table

Rating Table for Trapezoidal Channel

Project Description

Workshaet
Flow Element

OFF4 TO CP4

Trapezoidal Cha

Method Manning's Form
Solve For Channel Depth
input Data

Mannings Coeflic 0.030

Channel Slope 052000 f¥ft

Left Side Slope 3.00 H:V
Right Side Slope  3.00 H:V
Bottomn Width 5.00 ft
Attribute Minimum Maximum Increment
Discharge (cfs) 139.00 205.00 10.00
Dischargel Depth | Velocity Flow Wetted Top
(cfs) (fr) (ft/s} Area [Perimeter] Width
(P (fty {f
139.00 1.40 10.77 12.9 13.87 13.41
149.00 1.45 10.97 13.6 14.18 13.71
159.00 1.50 11.17 14.2 14.48 13.89
169.00 1.54 11.35 14.9 14.77 14.27
179.00 1.59 11.53 155 15.05 14.54
189.00 1.63 11.70 16.2 15.32 14.79
1.67 11.86 16.8 15.59 15.04

. 199.00

c\haestadvimwigoldenhills.fm2

03/17/05 05:12:25 PM

© Haastad Mathods, Inc.

Project Engineer: IT Departmant

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

FlowMaster v7.0 [7.0005)
Page 1 of 1



Table

Rating Table for Trapezoidal Channel

Project Dascnption

Worksheet
Flow Etement

CP4 TO CP3

Trapezoidal Cha

Method Manning's Formu
Sotve For Channel Depth
Input Data
Mannings Coeffic 0.030
Channel Stope 083000 ft/ft
Left Side Slope 3.00 H:V
Right Side Slope 3.00 H Vv
Botiom Width 10.00 #t
Afttribute Minimum Maximum Increment
Discharge (cfs) 205.00 342.00 10.00
Discharg{ Depth | Velocity Flow Wetted Top
{cis} (ft) {ft/s) Area |Penmneter] Widih
{ft=) {f) ]
205.00 1.15 13.26 15.5 17.27 16.90
215.00 1.18 1345 16.0 17.47 17.08
225.00 1.21 13.64 16.5 17.65 17.26
235.00 1.24 13.82 17.0 17.84 17 44
245.00 1.27 14.00 17.5 18.02 17.61
255.00 1.30 14.16 18.0 18.20 17.78
265.00 1.32 14.33 18.5 18 37 17.94
275.00 1.35 14.49 19.0 18.54 18.10
285.00 1.38 14.65 19.5 18.71 18.26
295.00 1.40 14.80 19.9 18.87 18.42
305.00 1.43 14.95 20.4 19.03 18.57
315.00 1.45 15.09 209 19.19 18.72
325.00 1.48 15.23 21.3 19.35 18.87
335.00 1.50 15.37 218 18.50 18.02

cihaestadvimw\goldenhills.im2

03/17/05 05:13:45 PM

© 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



Culvert Calculator Report

CpP7
‘o[ve For: Headwater Elevation
Culvert Summary
Allowable HW Elevation 4,474.00 ft Headwater Depth/Height 1.46
Computed Headwater Elev: 4,473.36 ft Bischarge 695.00 cfs
Inlet Control HW Elev. 447293 ft Tailwater Elevation 4,467.00 R
Outlet Control HW Elev. 4,473.36 # Control Type Entrance Control
Grades
Upstream invert 4,467.50 ft Downstream Invert 4,465,30 ft
Length 110.00 f Constructed Slope 0.020000 ft/ft
Hydraulic Profile
Profile 852 Depth, Downstream' 213 ft
Slope Type Steep Normal Depth 1.79 ft
Flow Regime Supercritical Critical Depth 335 ft
Velocity Downstream 16.35 ft/s Critical Slope 0.003261 fi/ht
Section
Section Shape Box Mannmings Coefiicient 0.013
Section Material Concrete Span 10.00 #
Section Size 10x4it Rise 4.00 #
Number Sections 2
Outtet Control Properties
Outlet Control HW Elev. 4,473.36 # Upstream Velocity Haad 1.67 ft
Ke 0.50 Entrance Loss 0.84 ft
Intet Control Properties
Inlet Control HW Elev. 447293 it Flow Control Submerged
IS Depemls; 10 - 45° skewed headwall Area Full 80.0 fi2
K 0.49800 HDS 5 Chart 11
M 0.66700 HDS 5 Scale 4
C 0.03270 Equation Form 2
Y 0.75000
Project Engineer: IT Department
cprogram files\haestadevmigoldne_hills.cvm Wood Rodgers Inc CulventMaster v3.0 [3.0003]

03/17/05 02:24:50 PM ® Haeslad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1



Culvert Calcuiator Report

CP5

lve For: Headwater Elevaton
Culvert Summary

Allowable HW Elevation 4,463.00 A Headwater Depth/Height 1.63
Computed Headwater Elev:  4,462.50 ft Discharge 695.00 cis
Inlet Control HW Elev. 4,461.44 ft Tailwater Elevation 4,457.00 ft
Outlet Control HW Elev. 4,462.50 ft Control Type QOutlet Control
Grades

Upstrearn Invert 4,456.00 ft Downstraam Invert 4,455.00 ft
Length 80.00 R Constructed Slope 0.012500 it/ft
Hydraulic Profile

Profile  CompositeM2PressureProfile Depih, Downstrearn 3.35 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 3.35 ft
Velocity Downstream 10.38 fi/s Critical Slope 0.023634 ft/ft
Section

Section Shape Box Mannings Coefficient 0.035
Section Material Concrele Span 10.00 it
Section Size 10 x4t Rise 400 #
Number Sections 2

Outlet Control Properties

Qutlet Control HW Elev. 4,462.50 ft Upstream Velacity Head 117 ft
Ke 0.50 Entrance Loss Q.59 ft
Inlet Control Properties

Inlat Control HW Elev. 4,461.44 it Flow Control Submerged
IMEL Typwenls; 10 - 45° skewed headwall Area Full B0.O0 2
K 0.49800 HDS 5 Chart : 11

M 0.66700 HDS 5 Scale 4

C 0.03270 Equation Form 2

Y 0.75000

ciprogram htesthaestadevmigoldne_hills.cvm
03M17/05 02:26:50 PM ® Haeslad Methods, Inc. 37 Brookside Road  Waterbury, CT 08708 USA  +1-203-755-1666

Protect Engineer: IT Department

Wood Rodgers inc

CutveriMaster v3.0 [3.0003]
Page 1 of 1



olve For: Headwater Elevation

Culvert Calculator Report

CP1

Culvert Summary

Allowable HW Elevation

4,461.00

ft

Headwater Depth/Height 1.40
Computed Headwater Elev:  4,460.56 ft Discharge 584.00 cls
Inlet Control HW Elev. 4,460.56 ft Tallwater Elevation 4.453.00 #
Qutlet Control HW Elev. 4,460.25 ft Control Type Inlet Control
Grades
Upstream Invert 4,453.54 ft Downstream Invert 4,451.34 ft
Length 110.00 ft Consiructed Slope 0.020000 f/ft
Hydraulic Profile
Profile 32 Depth, Downstream 2.74 #
Slope Type Steep Normal Depth 219 K
Flow Regime Supercritical Critical Depth 419 i
Velocity Downstream 17.79 fus Critical Slope 0.003095 1t
Section
Section Shape Box Mannings Coefficient 0.013
Section Matenal Concrete Span 12.00 ft
Section Size 12x51t Rise 5.00 ft
Number Sections 1
Qutlet Controt Properties
Outlet Control HW Elev. 4,460.25 ft Upstream Velocity Head 210 ft
Ke 0.20 Entrance Loss 0.42 ft
inlet Control Properties
Inlet Control HW Elev. 4,460.56 ft Flow Control Submerged
Inlet Type  90° headwall w 45° bevels Area Full 60.0 fiz
K 0.49500 HDS 5 Chart 10
Y] 0.86700 HDS 5 Scale 2
C 0.03140 Equation Form 2
Y 0.82000

ciprogram files\haestadicvmigoldne_hills.cvm

03/18/05 02:20:11 PM

© Haestad Methods, Inc.

Wood Rodgers Inc

37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: IT Depariment

+1-203-755-1666

CulvertMaster v3.0 [3.0003]
Page 1 of 1



lve For: Headwater Elevation

Culvert Calculator Report
CPOFF

Culvert Summary

Allowable HW Elevation

ft

4,690.00 Headwatar Depth/Height 1.45
Computed Headwaler Elevi  4,689.81 ft Discharge 687.00 cfs
Inlet Control HW Elev. 4,689.34 ft Tailwater Elevation 4,685.00 ft
Outlet Control HW Elev. 4,689.81 R Control Type Entrance Control
Grades
Upstream Invert 4,684.00 ft Downstrearn Invert 4,680.00 #
Length 120.00 ft Constructed Slope 0.033333 fi/ft
Hydraulic Profile
Profile CompositePressureProfileS152 Depth, Downstream 500 ft
Slope Type N/A Normal Depth 1.50 ft
Flow Regime N/A Cntical Depth 332 fi
Velogity Downstream 8.59 fi's Critical Slope 0.003256 [yt
Section
Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 10.00 #
Section Size 10xa it Risa 4.00 ft
Number Sections 2
Outlet Controt Properties
Qutlet Control HW Elev. 4,689.81 i Upstream Velocity Head 1.66 ft
Ke 0.50 Entrance Loss .83 ft
Inlet Control Properties
Inlet Control HW Elev. 4,689.34 ft Flow Control Submerged
Imet Bpels; 10 - 45° skewed headwall Area Full 80.0 12
K 0.49800 HDS 5 Chart 11
M 0.66700 HDS 5 Scale 4
C 0.03270 Equation Form 2
Y 0.75000

c\program files\haestadicvmigoldne_hills.cvm

Q3/17/05 02:15:39 PM

© Haestad Methods. Inc.

Wood Rodgers Inc

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

Project Engineer: IT Department
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Culvert Calculator Report

cpP8
olve For: Headwater Elevation
Culvert Summary
Allowable HW Elavation 4,601.20 ft Headwater Depth/Height 1.70
Computed Headwater Eleve  4,600.79 ft Discharge 692.00 cfs
Inlet Control HW Elev. 4,600.79 ft Tailwater Elevation 4,595.00 ft
Qutlet Control HW Elev. 4,600.78 ft Control Type Inlet Control
Grades
Upstream Invert 4,594.00 ft Downstream Invert 4,592.00
Length 120.00 ft Constructed Slope 0.016667 /it
Hydraulic Profile
Profile s2 Depth, Downstream 264 ft
Slope Type Steep Normal Depth 228 ft
Flow Regime Supercnitical Critical Depth 3.87 ft
Velocity Downstream 16.37 fis Cntical Slope 0.003868 /it
Section
Section Shape Box Mannings Caoeflicient 0.013
Section Material Cancrete Span 8.00 ft
Section Size 3x4ft Rise 400 ft
Number Sections ]
OCutlet Control Properties
Qutlet Control HW Elev. 4,600.78 ft Upstream Velocity Head 1.94 ft
Ke 0.50 Entrance Loss 0.97 ft
Inlet Cantrol Properties
Inlet Control HW Elev. 4,600.79 # Flow Control Submerged
&L Bpeels; 10 - 45° skewed headwall Area Full 64.0 ft
K 0.49800 HDS 5 Chart 11
M 0.66700 HDS 5 Scals 4
C 0.03270 Equation Form 2
Y 0.75000
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VERSION 4.1

DAVIS, CALIFORNIA 05616
(916) T756-1104

-
-
. ]
. -
* RUN DATE 17THAROS TIME 14:40:36 *
- -
. -

X R R e LT T R L R R e R R T R T Y T T p

. .
. N
. .
. €09 SECOND STREET *
. .
. .
. .
. .

LR AR R R T L T R T L L TR TR T P

X X Xa0ooooo 000 X
% X X X X xx
X X X X X
KKK oo X 30000 X
X X X X X
X X X X b 4 X
X X ONODXX pbdbe X

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECIGS, HEGCLIDB, AND HECIKNW.

TRE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK QUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATICN, DSS:WRITE STAGR FREQUENCY,

PSS:READ TIME SERIES AT DESIRED CRLCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE | £- AN, R - L T [ - TOOY TU JU - IO SR 10
*DIAGRAM
1 D GOLDEN HILLS SUBDIVISION EXISTING CONDITIONS 24-HOUR.,  5-YEAR EVENT
2 ID GENERATED 2/2005 BY WOOD RODGERS INC
3 ID o o e o s T T . . owarms
-
4 T 2 17MAR78 0200 19MART7B 6200
5 N 1
6 10 k}
B
7 KK EX1  RONOFF FROM EXISTING AREA 1
8 A 1.7296
9 PH 0.18 0.34 0.56 0.72 0.84 1.20 1.68 2.25
10 LS o 81.8
11 uD 1.21
L]
12 KK EX2 RUNOFF FROM EXTSTING AREA 2
13 BA 0.6623
14 LS [ 74.6
15 i)} 0.80
.
16 KK EX3 RUNOFF FROM EXISTING ARER 3
17 BA  2.2979
18 LS 0 BO.27
19 up 1.36 v
*
20 KX EX4  RUNOFF FROM EXISTNG AREA 4
21 BA 0.2915
22 LS [ 80.5
23 un ¢.735
.
24 KK REX4_3} ROUTE RUNOFF FROM EXISTING AREA 4 TO DESERT WAY
* IN OVERLAND SHALLOW FLOW
25 RD 618 0,014 0.04 TRAP 100 0.33
.
26 KK REX4_3 ROUTE RUNOFF FROM EXISTING AREA 4 TO CP3 IN DESERT WAY TRAP CHANNEL
27 RD B50 0.009 0.03 TRAP 10 0.33
.
28 KX CP3  CONCENIRATION OF EX3 AND EX4 WITHIN DESERT WAY CHANNEL
29 HC 2
.
30 KK REX3_1 ROUTE CP3 TO CPBl IN DESERT WAY CHANNEL
a1 RD 914 0.001 0.03 TRAP 10 0.33
1 HEC-1 IN®UT DPAGE 2
LINE b3 » JR SRR S | RPN L T P AP SO B.onn 9......10

32 L4 CFPl FINAL CONCENTRATICN POINT WITHIN DESERT WAY CHANNEL IN NORTHWEST



CORNER OF SITE

33 HC 3
.
34 X EXS RUNOFF FROM OFFSITE AREA 5
35 BA  0.3020
35 LS s 80.5
37 up  0.51
.
s 22
A
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE {V) ROUTING {--->) DIVERSION OR FUMP FLOW
NG. {.) CONNECTOR {<---} RETURN OF DIVERTED OR PUMPED FLOW
7 EX1
12 . EX2
16 ; EX3
20 : ExX4
. . v
. . v
24 . REN4_3
. v
. . . v
26 ! . . REX4_3
28 L
. . v
- v
30 REX3_1
32 CPL.cver ceee emnnnens .
34 . EXS

{#»+*} RUNOFF ALSO COMPUTED AT TMIS LOCATION

Eat s har e tasarrrraridar T idnaT et et
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JUN 1998
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* U.&. ARMY CORPS OF ENGINEERS .
- RYDROLOGIC ERGIMEERING CENTER *
* §09 SECOND STREET +
* DAVIS, CALIFORNLA 95616 -
- (916) 756-1104 -
. *
. .
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GOLDEN MILLS SUBDIVISION EXISTING CONDITIQNS 24-HOUR, 5-YEAR EVENT
GENBRATED 2/2005 BY WOOD RODGERS INC

6 10 DUTEUT CONTROL VARIABLES

IPRNT 2

TPLOT o

QSCAL 0.

IT HYDROGRAPH TIME DATR
HMTN

IDATE 17MARTE

LTIME 0200

HO 1441

NDDATE 19MARTS

HDTIME 0200

ICENT 1%

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS
DRAINRGE ARER

PRECIPITATION DEETH

LENGTH, ELEVATION
FLOW

STORAGE VOLUME
SURFRCE AREA
TEMPERATURE

fhw ads mes aew R AEh epm BRE Wew GBE Fam why ddd wkE ere ded ke ddd owww MAd GAE hhk EEd wEw

PRINT CONTROL
PLOT CONTROL
HYDROGRAFH PLOT SCALE

MIRUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTIRG TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

.03 HOURS
48 .00 HOURS

SQUARE MILES

FEET

IRCHES

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHKEIT

Fat BEE AR Arm AEe RwE Saw vhE wEd
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LR L TR R T

- *

T KK . EX] + RUNOFF FROM EXISTING AREA 1
. .
Firtdrterevaae
SUBBASIN RUNOFF DATA
a 9A SUBBASIN CHARACTERISTICS
TAREA 1.73 SUBBASIN RREA
PRECIPITATION DATA
3 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
ceaey HYDRO-35 Liuier cainviinincacns TPo80 1iiniinnccanenne e TP-49
5-MIN 15-MIN 60-MiN 2-HR I-HR 6=HR 12-HR 24-HR 2-DAY  d4-DAY
18 .34 56 72 .84 1.20 1.68 2.25 oo .00 .00
STORM AREA = 1,13
10 15 5C5 LOSS RATE
STRTL .44 INITIAL ABSTRACTION
CRVNBR 81.80 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
11 UD SCS DIMENSICONLESS UNITGRAPH
TLAG 1.21 LAG
.
UNIT HYDROGRAPH
183 END-QF-PERIOD ORDINATES
5. 11. 17 25 18. 50. 83. 79. 95,
129. 151. 173. 195. 210 249, 273. 108. 341,
a1z2. aa7. 477 506. 535. 563. 584, 604, 624.
£51. 562. 571, §76. 678. £80. 581. 679. 677.
665. 657, 646 £35. 523. €10. 597. 503 589.
539. 522. 504. 485, 467, 445, 423, 401. 379.
242, 324, 308. 295 282. 269. 257. 245. 235,
215. 206. 196, 180, 101. 174. 168, 161 154.
141. 135, 110 124, 119. 113, 107. 102. 98.
20. 87. B3. 79 75, 72. 69, €6. 64.
58. 55. 53. 50. 48, a6 44, 42. 0.
37, 35. 34, 32. ar. 30. 28. 27, 26.
24 23. 22. 21. 20. 19. 1B. 19. 17.
1s. 15, le. 13. 13. 12. 1z, 12 i1.
10. 9. 9. 9. B. a. 8. 7. 7.
7. 6. 6 6. 6. €. 5, 5. 5.
4, 4 4. 4. 4. 3. 3. 3. 3.
2. 2. 2. 2. z. 1. 1. 1, 1.
1. 0. [
ves ran e . .
HYDROGRAPH AT STATION EX1
TOTAL RAINFALL = 2.24, TOTAL LOSS = 1.44, TOTAL EXCESS = .80
PEAK FLOW TIME MAXIMUM AVERRGE FLOW
6-HR 24-HR 72-HR 48.00-HR
1cF8) {HR}
{CFS)
172. 132.37 96. 37, 19, 19.
{INCHES) 514 .805 .80S .805
{AC-FT) 47. 7a. 4. 7.
CUMULATIVE AREA = L.73 80 NI
Akh A d Bk AR dwd FR e A EE RS BAT FNE FNT NET Phh A E A d hwd whkw THE ATT AR AAE RAENY WD A wd hdd waw
LR R R L ETE L XY
. .
12 KX * EX2 *+ RUNOFF FROM EXISTING AREA 2
. .
LA L LR RS LA LRI
SUBBASIN RUNOFF DATA
13 BA SUBBASIN CHARACTERISTICS
TAREA .66 SUBBASIN AREA
PRECISITATION DATA
5 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
ciiee RYDRO-3S Loiiin ciieiiiiianiaan TP-40 oicinnnrcnnnnn. ciiaeeeoe.. TP=49
5-MIN 15-MIN 60-MIN  2-HR 3-HR 6-HR 12-MR 24-HR  2-DAY 4-DAY  7-DAY
.13 .34 .56 .72 .84 1.20 1,68 2.25 .00 .00 .00

STORM AREA = .66

7-DRY 10-DAY

-Q0

1iz2.

37
64
67
55
36
22
1a

6

0.
5.
4.
1.
4.
7

94.

&

3.

ig.
25.
16

1

LT3

a.
5.

3.
1.

Bak Awd AEE R ke R



14 LS SCS LOSS RATE
S5TRTL .68 INITIRL ABSTRACTION
CRVNBR 74.60 CURVE NUMBER
RTINP .00 PERCENT IMPERVIOUS AREA

87. 106. 127.
336. 154. 368.
378. A6B. 3SB.
242, 223. 207,
118. 110. 104,
81. 57. 54.
3z, 29, 28.
15, 1s. 14.
B. 8. T.
4. 4. 4.
2. 2 2.
1. 1 0.
Akt wha hhe AEe bed o adh wEw R Ame T AR A
....... -e. TP-49 ... ien-nn
2-DAY 4-DAY 7-DRY 10-DAY
.00 .00 -o0 .00
77. 94. 111.
296. az27. is9.
633, E63. &85
800. 802, BO4.
768, 756. 744.
625, 606. 586,
414. 395, 375.
272, 261. 251.
187. 180. 173.
125. 119. 115.
Bae. B2. 79
57. 55. 52,
is. 7. A5,
26. 25. 2.
17. 17. 16.

15 UD SCS DIMENSIONLESS UNITGRARH
TLAG .80 LAG
P
UNIT HYDROGRRPH
122 END-OF-PERIOD ORDTHATES
5. 10. 18. 29. d1. 55, 6% .
152. 178. 207. 237. 266. 292, 317.
3aTe. 187, lag, 391. i51. 3B&. a87.
346. 315, 322. 309. 294. 278. 262.
191. 176 . 165, 154 . 144, 135. 126.
9B. 92. BE. Bl. 76, T1. 66 .
51. 47. 44. 11. 39, 36. 34.
26. 24. 2z. 21. 20. 19, 17.
13. 13. 12. 11. 10. 10. g.
7. 3 6. 6. 5. 5 S.
4. 4. 3 3. 3. 3. 3.
2. 2. 2. 1. 1. 1, 1.
a. 0
LR L XN LR LR 2] ° ww
HYDROGRAPH AT STATION EX2
TOTAL RAINFALL = 2.25, TOTAL LOSS = 1.75, TOTAL EXCESS = .45
PERK FLOW TIME MAXTHMIM AVERAGE FLOW
& -HR 24-HR 72-HR 48.00-HR
+ {CT5) {HR)
[CF5)
+ 45, 12 92 23 9. 4. 4.
{INCHES) .37 -494 .454 L4504
{AC-FT) 11. 17, 17, 17.
CUMULATIVE ARER = .66 SO MI
Aas aae mew ke ek tEA Abs 2e8 meE wms aed ke e EAe eke BAd BeF NTd Ame mws wew
srenrdaRTEEvaE
N .
16 KK - 3 ROMOFF FROM EXISTING ARER 3
. .
whsavarheEEata
SUBBASIN RUNOFF DATA
17 BA SUBBASIN CHARRCTERISTICS
TARER 2.30 SUBBASTN AREA
PRECIPITATION DAThA
3 PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
eeeas HYDRO-35 . u0r cimeniivnraens TP-40 ...--- -ecean-a
S5-MIN 15-MIN 60-MIN 2=-HR 3I-HR 6-HR 12-HR 24 -HR
-18 .34 .58 .12 .B4 1.20 1.68 2.25
STORM AREA = 2.30
1 LS SCS LOSS RATE
STRTL .4% TINITLAL ABSTRACTION
CRVHBR 8Q.27 CURVE NIMBER
RTIMP .00 PERCENT IMPERVIOUS AREAR
13 un SCS DINENSTIONLESS UNITGRAPH
TLAG 1.35 LAG
e
UNL1T HYCROGRAPH
206 END-OF-PERIOD ORDINATES
6 12, 18. 23. 6. 50. 61,
129. 146 167. 191. 214, 238. 265.
392, 429. 466. 503 519, 57G. 601,
106. 728. 749, 761, T73 185 796.
BO& . 805 aola. 201. 799. 752, 780.
730. 716. 703. 689, 673. 657, 642,
567. 547, 524. 500. 477, 453, 434.
360. 46, 333. 319, 307. 295. 283.
241, 2¥2. 223, 216. 209. 2. 194.
166. 160. 154. 149, 141, 137, 131.
111. 107. 143, na. 96. 92, 88 .
76. 3. 7o0. 67. &4. 61. 59,
1. 48, 46. 14. 43, 41, 410.
hY 32. Jjl. 30. 293, 28. 27.
23. 22. 1. 21. 20. 19 8.



+

+

1g. 15. 14. 14. 13, 13. 12 12. 11.
11 10. 10. 9. 9. 9. B. a. 8.
a. 7. 7. 7. 7. 6. [ - 6.
5. 5. 5. 4. 4. i. 4. 4. 3.
I, 3. L 2. 2. 2. 2. z. 1.
1. 1. 1. 0. a. o
e ees e e rae
HYDPOGRAPH AT STATION EX3
TOTAL RAINFALL = 2.24, TOTAL LOSS & 1.51, TOTAL EXCESS = .13
PEAX FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-Hr 48.00-HR
{CFS) {HR )
{CPS)
138, 13.53 114. 45. 23, 23,
{ INCHES) 460 _729 .729 .729
(AC-FT} 56. 89. 89, 89,
CUMULATIVE AREA = 2.30 S0 M1
Hae www wad ene baw GEh EAF EER YA RiT TN VAT Tad Aaw 4Ed Ehe dad bk dhke b44 ted emd kwm v was
tersiarravaREy
. .
20 KK - EX4 * RUNOFF FROM EXISTNG ARER 4
. .
revrar kv eian
SUBBASIN RUNOFF DATA
21 BA SUBBASIN CHRRACTERISTICS
TARER .29 SUBBASIN ARER
PRECIPITATION DATA
9 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
c-v.. HYDRO-35 | ...  ....... P TP~49
S-MIN 15-MIN £9-MIN 2-HR 3-HR 6-HR  12-HR 24-HR  2-DAY  4-DAY 7-
.18 .34 .56 .72 .84 1.20 1.68 2.25 .00 .00
STORM AREA = .28
22 LS SCS LOSS RATE
STRTL .48 INITIAL ABSTRACTION
CRVNBR 80.50 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIGUS AREA
23 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .14 LAG
v
UNIT HYDROGRAEH
112 END-OF-PERICD ORDINATES
2. 5. 10. 16, 22. a0, ELE 4B 5B8.
B4. 9g. 115, 130. 143, 156. 165. 174, 179,
186, 187. 187. 186 . 184. 180. 175. 169, 163.
150 143, 134. 126. 116, 106. a7. B9. B2.
1. 66. 61. 57. 53. 50. a7. 44. 41.
35. 33. 10. 28, 26. 24. 23, 21, 20.
17. 16 15. 14. 13. 12. 11. 10. 9.
a. 8. 7. 7. 6. 6. 5. 5. 5.
4. 4. 3. 3. 3. 3. L 2. 2.
2. 2. 2. 2. 2. 1. 1, 1. 1.
1. 1. 1. 1. 1. 1, 0. 0. G.
0. a.
vas wea e e e
HYDROGRAPH AT STATION EX4
TOTAL RAINFALL o 2.25, TOTAL LOSS = 1.51, TOTAL EXCESS » .74
PRAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR 48.00-HR
(CF5) (HR)
(CFS)
37. 12.82 15. 5. 3. 3.
[INCHES) .487 744 T .744
{AC-FT) 4. 12. 12, 12.
CUMULATIVE AREA = .28 SQ MI

WAA AR AR SRP AR RAT T KA dkw bk Wk

N ke kwd mhE FEE pwe BAE E Rk EET hAw AR

Py

11.

S.

BEE BEE wws mkE AtE A Rwd

10-DAY
.00

71.
184,
157.

76.

8.

18.

9.

a.
1.
0.

MR EER wwa akE Ak AR AeF
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Cariaeaaerria
- *
24 KK »~  REX4_3 ¢
. .

ROUTE RUNOFF FRCM EXISTING AREA 4 TO DESERT WAY

HYDROGRAFH ROUTING DATA

25 RD MUSKINGUM-CUNGE CHANNEL ROUTING
L 618. CHAMNEL LENGTH
H .0140 SLOPE
N .040 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING ARER
SHAPE TRAP CHANNEL SHAPE
WD 100.00 BOTTOM WIDTH OR DIAMETER
z .33 SIDE SLOPE
raa
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT RLPHA M oT DX PEAK TIME TO
PERK
{HIN} [FTY {CFS) (MIH)
- MAIN .22 1.64 2.060 123.60 36.52 774.00
INTERPOLATED T0 SPECIFIED COMPUTATION INTERVAL
MATN .22 1.64 2.00 36.52 774.00

VOLUME
(IN}

74

.74

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1156E+02 EXCESS= .0000E+00 OUTFLOW= .1156E+02 BASIN STORAGE=

s rew AR

HYDROGRAPH AT STATION REX4_3

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24 -HR 72-HR 48.00-HR
{CFS) (HR)
(CFS)

7. 12.30 15. 5. 3. 3.
{ INCHES) 487 744 744 744
(AC-FT) 8. 12. 12. 12,

CUMULATIVE AREA = .29 s5Q M1

ewd AR ek daw kes URT vEy b4A SRR B SRE FEA sEd EE KAd Fad dde WEE mEw orad war Aka dew e

Anreewviadaan

. .
26 KK + REX4 Y ¢
. L

I ITALEEE L

MAXIMI
CELERITY
{FP5)

.23)35E-02 PERCENT ERRQR» .0

B whk ke suw kRE Ad wrd kie

ROUTE RUNOFF FROM EXISTING AREAR 4 TO CP} IN DESERT WAY TRAP CHANNEL

HYDROGRAPH ROUTING DATA

27 RD MUSKINGTM- CONGE CHANNEL ROUTING
L B50. CHRNNEL LENGTH
-] .0D90 SLOPE
N .030 CHANNEL ROUGHNESS COEFFICIENT
Ch .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD 10.00 BOTTOM WIDTH OR DIRMETER
T .33 SIDE SLOPE
e
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT ALPHA M DT 1.4 PERK TIME TO
PEAK
{HIN} {FT} {CFS) {MIN}
MAIN 1.25 1.56 2.00 283,33 36.52 776,00
IRTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN 1.25 1.50 2.00 36.52 776.00

CONTINUTTY SUMMRRY [AC-FT) - INFLOWa .1156E+02 EXCESSs .0000E+00 OUTFLOWa ,1156E+02 BASIHN

VOLUME
(IN)

=74

.74

STORAGE=

MAXTMUM
CBLERITY
(FPS})

4.%6

,BB96E-03 PERCENT ERROR= R



HYDROGRAPH AT STATION

*ha LT LER)

REX4_3

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
5-HR 2£-HR 72-HR 48 OD-HR
- [CFS} (HR)
{CES)
4 37. 12.93 15. 6. 3. 3.
[THCHES} 487 744 .T44 .744
(AC-FT) B. 12. 12, 12,
CUMULATIVE ARER = .29 50 MI
aww akw wda wew hund dew wd3 FEE ek 3EP JEE pAA NPT FTET 4w wFE Ahw hww TER A4 wEW WA
EATARTR T AL P A
. .
28 KK - [ 2 CONCENTRATION OF EX} RND EX4 WITHIMN DESERT WAY CHANNEL
. .
ke h e
29 HC HYDROGRAPH COMBINATION
ICOME 2 NUMBER OF HYDROGRAPHS TO CCMBINE
e
e ™ er . ‘e
HYDROGRAPH AT STRTION CP3
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR 72-HR 48.00-HR
- {CFS) [HR}
{CF5)
+ 21z2. 13.47 129, 53. 25. 25
{IHCHES) 463 .730 _T30 .10
{AC-FT) 54, 101. 101. 101,
CUMULATTVE AREA = 2.59 50 MI
wdw whdk wuwg prd wrT Nas A%L PYT e AA N AP hiw hud hhkh wew EEE TRa whE WEF Ear WA
ks bathane e
. .
30 KK ’ REN3 1 ROUTE CP} TO CP1l IN DESERT WAY CHANKEL
. .
bt
HYDROGRAPH ROUTIMG DATA
i1 D MUSKINGUM- CUNGE CHANNEL ROUTING
L 814. CHANNEL LENGTH
s .0030 SLOPE
N .030 CHANNEL ROUGHNESS COEFFICIENT
ca 00 COMTRIBUTING AREA
SHAPE TRAP CHANNEL SHMAPE
WD 10.00 BOTTOM WIDTH OR DIAMETER
z .33 SIDE SLGFE
P
COMPUTED MUSKINGUM-CUNGE PRRAMETERS
COMPUTATION TIME STEP
ELEMENT ALPHA M DT DX PEAK TIME TO
PEAK
(MIN) {FT} (CF8) (MIN}
MRIN .72 1.50 2.00 457 .00 211,54 a10.09
IRTERPOLATED TG SPECIFIED COMDUTATION INTERVAL
MAIN .12 1.50 2.00 211.94 B10.00
CONTINUITY SUMMARY [AC-FT} - INFLOWa 1O09E.p3 EXCESSa .pDDOE+DD ONTFLOW=

+

X

PERK FLOW TIME

{CFS} (HR})

HYDROGRAPH AT STATION

['YRY LT

REX3 1

MAXIMUM AVERAGE FLOW

24-HR 72-HR 4B8,.00-HR

WhW AEE kEE bww bdR RS wwv ekm md2 B EA

SR wEa R rEw waw BAE YR Ead

VOLIME

(IN)

-73

.73

-1008E+53 BASIN STORAGE=

Pay mias

MAXTMIM
CELERLITY
(FPS)

5.67

.1381E-02 PEIRCENT ERRDER=

(2R}

X TEETY

.0



+

212.

AR e

+

+

32 KK

33 HC

PEAN FLOW

{CFS5)

419,

LTI

{CFS)

13.50 129, 51. 25. 25.
{INCHES) 463 730 L7310 .730
{(AC-FT) 64. 101. 101, 101,
CUMULATIVE AREA = 2.59 SQ MI

e hwd déd TEN Sta s Sia bas waT ST NS EFT UES AR 4vF vy paw deh brd dke FdF R 2ad wed dad 4ad o BER A2 wav

EREEAEANRANTEY

- -
- cPl * FINAL CONCENTRATION POINT WITHIN DESERT WAY CHANNEL IN NORTHWEST
- -

crrprh bbb ahatd

HYDROGRAPH COMBIMATION

TCOMP 3 WUMDER OF HYDROGRAPHS TO COMBINE
"k w
- . res .
HYDROGRAPH AT STATION P2 ’
TIME MAXIMUM RVERAGE FLOW
6-HR 24-MR 72-HR 18.00-HR
(HR) _ ;
{CFS}
13.33 247, 57, 49, 49,
({INCHES) -461 .725 .725 LT25
(AC- FT} 122. 193 193, 193.

CUMULATTVE AREA = 4.98 5Q NI

Lhk kwh wdka BEE BaE A4 edd Eww AR TLE ARE FEE NRF BAA SWE wwy wwp hAd Abd sew ¥EA Fas bEd pAv o wAp wed whE o dww dbw

teska bt iAAnERY

. .
34 KK . EX5 * RUNOFF FROM OFFSITE AREA 5
. .
[ERIE RS IR TR L2
SUBBASIH RUNOFF DATA
35 BA SUBBASIN CHARACTERISTICS
TAREA .30 SUBBASIN AREA
PRECIPITATION DATA
9 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
B 2 S V- TP-40 ... eenenn.. e e L TP-49 L.l
S-MIN 15-MIN 60-MIN  2-HR  3-HR  6-HR 12-HR 24-HR  2-DAY 4-DAY  7-DAY 10-DAY
.18 14 .56 T2 .86 1.20 1 &8 2.25 .00 .00 .00 .60
STORM ARER a .30
36 LS 8CS LOSS RATE
STRTL .48 INTTIAL ABSTRACTION
CRVNBR 80.50 CURVE KUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
37 WD 5C5 DIMENSIONLESS UNITGRAPH
TLAG .51 LAG
aee
ONIT HYDROGRAPH
73 END-OF-PERIOD ORDINATES
5. 13. 26. 41. 58, 79. 105. 134, 167. 197.
225, 2a5. 261. 272. 276. 277. 275. 268 257, 245.
232, 218. 201. 182. 161. 143. 126. 111, 162. 52,
B3. 75. 69. 62. 56. s1. 46. 0. 7. 33,
30. 27. 25, 22. 20. 18. 16. 14. 13. 12.
11. 0. 3. &, 7. 5, 6. 5. 5. 4.
4, 3. 3. 3. 3. 2. 2. z. 2. 2.
1. 1. 1. 1. 1. 1. a. 0.
LX) LR L] - r ahd "
HYDROGRAPH AT STATION EXS
TOTAL RAINFALL »  2.2§, TOTAL LOSS = 1.51, TOTAL EXCESS = .74
PERK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 48.00-HR
{CFS) (HR}

[CFS}

LYy



+

48. 12.57

[INCHES}
{AC-FT)

16.
490
B-

CUMULRTIVE ARER =

OPERATION STATION
HYDROGRAPH AT
EXI
HYDROGRAPH AT
EX2
HYDRCGRAPH AT
EX]
HYDROGRAPH AT
EX4
ROUTED TO
REX4_3
ROUTED TO
REX4_3
2 COMBINED AT
CP3
ROUTED TO
REX3_1
3 COMBINED AT
cP1
HYDROGRAPH AT
E¥5
15TAQ ELEMENT

REX4_3 MANE

CONTINUTTY SUMMARY (AC-FT) - INFLOW=

REXa_3 MANE

CONTINUITY STMMARY {(AC-FT)

REX3_1

CONTINUITY SUMMARY (AC-FT)

MANE

s4+* NORMAL END OF HEC-1 *&*

-~ TNFLOW=

- INFLOWo

PEAK
FLOW

172.

45

188

3.

i7.

31,

212.

212,

415,

48,

6. 3. a.
.T44 T44 744
1z, 12. 12.

30 SO MT

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECCND
TIME IN HOURS, ARER IN SQUARE MILES

TINE OF

AVERAGE FLOW FOR MAXIMUM PERIOD BASIN

PEAK AREA
§-HOUR 24 -HOUR 2 -HOUR

11.37 96 a7, 19. 1.73
12.893 23. 2. 4. .66
13,53 114. 45. 23, 2.30
12.81 15. 6. 3. .29
12.90 15. 6. 3. .29
12 33 15 6. 3. .29
13.47 129. 51. 25, 2.59
13.50 129. 51. 25, 2.59
11,33 247. 97 49. 4.98
12.57 16. 5, 3 .30

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING

{FLOW 15 TIRECT RUNOFF WITHOUT BRSE FLOW}
INTERPOLATED TO
COMPUTATION INTERVAL

PEAK TIME TO VOLIME DT PEAK TIME TO
PERK PEAK

{CF5) {MIN) (R 1)) (MYN) {CFS} (MIN}

36 .52 T74.00 -3 2.00 }6.52 774.00

-1156E+02 EXCESSw=

16.52

-1156E+02 EXCESSe

211.94

.1009E+03 EXCESS=

.D000E+00 QUTFLOW= .1156E+02 BRSIN STORAGE=

77600 74 2.00 36.52 776.00

.0000E+00 CUTFLOW= .1156E+02 BASTH STORAGE=

B1D.00 .13 2.00 211.54 8l¢.00

.0000E+G0 QUTFLOWa .184%E+03 BASIN STORAGE=~

MAXFMUM TIME OF
STAGE MAX STAGE
VOLUME
{IH)
.74
_2335E-02 PERCENT ERROR= .0
L4
,AB96E-03 PERCENT ERROR= ]
.13
-13§1E-02 PERCENT ERROR= .0
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.
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rErha S RRE A

X X 2000000 300000 X
X X X X X XX
X X X X X
W00 20X X X300, X
X X x X X
X X X X X X
X X X00000 AKX X

FLOOD HYDROGRAPH PACKAGE [(HEC-1} U.5. ARMY CORPS OF ENGINEERS
JUN 1998 HYDROLOGIC ENGINEERING CENTER
VERSION 4.1

609 SECOND STREET

{916) 756-1104

R N
. .
. .
. .
. DAV1S, CALIFORNIA 55616 »
N .
. .
N .

R r Ak s A AT AT AT LAY

THIS PROGRAM REPLACES ALL PREVIOUS VERSLONS OF HEC-1 MMOWM AS HEC1 (JAN 73), HEC1SS, HECIDB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1573%-

STYLE INFUT STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN?? VERSION
NEW OPTIONS: DAMBRERK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
KINEMATIC WAVE: NEW FINITE DIiFFERENCE ALGORITHM

HEC-1 INPUT

FINAL CONCENTRATION POINT WLTHIN DESERT WAY CHANNEL IN NORTHWEST

LOSS RATE:GREEN AND AMPT INFILTRATION

PAGE 1
LINE ID.....- 1o - T T - T - P - SR B .10
*DIAGRAM
1 jiv) GOLDEN HILLS SUBDIVISION EXISTING CONDITIONS 24-HOUR, 100-YEAR EVENT
2 ID GENERATED 2/2005 BY WQOD RODGERS INC
3 Il coosossccrcamEECOrETrATArEAOAKCOCENNsshekcONESSconmnckkaEaac=mowml e S
'
4 IT 2 17MRAR7E 0200 19MAR7E 0200
IN 1
[ 10 3
7 KX EX1  RUNCFF FROM EXISTIMG AREA 1
8 BA 1.7296
E PH 0.41 0.78 1.29 1.38 1 48 1.93 2.87 4.14
19 LS [+} a1.m
11 uD 1.21
.
12 KK EX2  RUNOFF FROM EXTSTING AREA 2
13 PA £.6622
14 PH a.41 a.78 1.29 1.39 1.48 1.33 2.87 4,14
15 LS "} 4.6
16 uD ¢.ea
-
17 KK EX1  RUNQFF FROM EXISTING AREM 1}
18 BA 2.2973%
15 uD 1.38
.
20 KX EX4  RUNOFF FROM EXISTNG AREA 4
21 A 4.291%
22 LS o 80.5
23 up  0.735%
-
24 KK REX4_3 ROUTE RUNOFF FROM EXISTING AREA 4 TO DESERT WAY
. IN CVERLAND SHALLOW FLOW
25 RD 619  D.D14 0.04 TRAP 100 [ k]
-
26 KK REX4_3} ROUTE RUNOFF FROM EXISTING AREA 4 TO CP3 IN DESERT WAY TRAP CHANNEL
27 RD 450  0.009 0.03 TRAP 10 0.33
-
28 KX CP3}  CONCENTRATION OF BX3 AND EX4 WITHIN DESERT WAY CHANNEL
2% HC 2
.
o KK REXJ_1 ROUTE CP) TO CP1 IN DESERT WRY CHANNEIL,
3 RD 914 0.003 0.03 TRAP 10 0.13
HEC-1 1NPUT PASE 2
LINE ID, ... s T Tovunnnn B.......0......10
32 KX CP1



*

CORNER OF SITE

13 HC 2
.
3a K EXS  RUNOFF FROM OFFSITE AREA S
35 BA 0.3020
26 LS 0 80.5
37 on 0.51
.
38 zz
1
SCHEMATTC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V] ROUTING {---3)} DIVERSION OR PUMP FLOW
wO. 4.} COMMECTOR {<---1 RETURN OF PIVERTED OR PUMPED FLOW
7 EX1
12 . EX2Z
17 . . EX3
20 . EX4
. - v
v
24 . . REX4_3
. . . v
. . - v
26 . . . REX4_3
28 . . CP3. ... urnnns
. . v
. . W
30 . . REX3_1
32 o 25 .
34 . EX5

{*++} RUNOFF ALSO COMPUTED AT THIS LOCRTION

R e e e R R TR R R AL L A A P T T I s AR LR T A T R L LR L

- - N

- FLOOD HYDROGRAPH PACKAGE (HEC-1}) * U.5. ARMY CORPS OF ENGINEERS -
- JUN 1998 * - HYDROLOGIC ENGINEERING CENTER *
- VERSION 4.1 * * 609 SECOND STREET *
- * * DAVIS, CRLIFORNIA 95616 *
* RUN DATE 17MAROS TIME 14:40:28 . . {916) 756-1104 *
. . - .
e Ty S TR NN R RN R A LA R A A YT LIt s e e R R L R L LA AN L b

GOLDEN HILLS SUBDIVISION EXISTING CONDITICNS 24 -HOUR, 100-YEAR EVENT
GENERATED 2/2005 BY WOOD RODGERS INC

= mAsmsmammOn
6 10 QUTPUT CONTROL VARIABLES
IPRNT 3  PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
1T WYDROGRRYH TIME DRATR
HMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE 17MAR78  STARTING DATE
ITIME 0200 STARTING TIME
2] 1441 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 15MAR78 ENDING DATE
NDTIME 0200 ENWDIRG TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .03 HOURS

TOTAL TIME BASE 48.00 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH TNCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STCRAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

‘TEMPERATURE DEGREES FAHRENHEIT

Eha vEr wwn mek EAE Ake wht AR MEs ¥ kv ANF AW Ave WBE 46 wwE FRE Ra her ara wad AdE ada aEd oewe awe Fhw wk4e AP BEY HEw 2E



+

BA

9 PH

10

11

TOTAL RAINFALL =

PERK FLOW

({CF5)

579.

rEh awr TAT

12

13 BA

14 PH

LTI T T

»

*

r

EX1

.

RUNOFF FROM EXISTING ARER 1

P T T T

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS

TAREA 1.73 SUBBASIN AREA
PRECISTTATION DATA
DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
..... HYDRD-35  ..... e 3 1 [ =12 1 B
S-MIN 15-MIN &0-MIN 2-HR 3-HR 6-HR  12-HR 24-HR  2-DAY 4-DAY  7-DAY 10-DAY
.41 .78 .29 1.39 1.48 1.93 z.87 4.4 .00 .00 .00 .ao
STORM ARER =n 1.73
SCS LOSS RATE
STRTL .42 INITIAL ABSTRACTION
CRVNBR Bl.80 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS ARER
©  §C5 DIMENSIONLESS UNITGRAPH -
TLAG 1.21 LAG
LEX ]
UNIT HYDROGRAPH
183 END-OF-PERIOD ORDIMATES
[4 13, 17. 25, 3|, 50, £3. 79. 85. 112.
129, 151. 173, 185. 219, 249, 279, 308. 341. 76 .
412. 447, 477. SO06. 516, 563. 584. 604 624. 640.
651 662. 673, 675, 678. 680. 681. 679. 677 675
669. 657. 646. 635. €23. 610. 597. 583. 569. 554
539. 522, 504. 485, 467, 445. 423. 401. 379, 361,
342. 324. 308. 295. 282. 269. 257, 246, 235, 224,
215. 206. 196, 188 . 18%. 174, 168, 161, 154. 147,
141. 1315. 130, 124 129 113, 107. 102. 98. 94,
90, a1. 83. T9. 75. ” 69, 66 . 64. 61,
58. 55 53. 50 48. 46. 44, 4z, 40. 38,
a7. a5, EL R 32. 31, ao. 28. 27. 26 25.
24 23, 22, 21. 20, 19, 18. 8. 17. 18,
15. 15. 14, 15, 13. 12. 12 11. 1. 10.
10 9. 9 g. 8. B. 8. 7. 7. 7,
7. 6. &, 6. 5. 6. 5. 5. 5. 5.
4. 4. 4 4. 4. 3. 3. 2. 3, 3.
2, 2. 2, 2. 2. 1. 1. 1. 1. 1.
1 0. 0.
e s Caw e
HYDROGRAPH AT STATION EX1
4.13, TOTAL LOSS = 1.8, TOTAL EXCESS o 2.30
TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR 72-HR 48 ,00-HR
{HR)
{CF5)
13.27 250, 107. 53, 53.
{INCHES} 1.344 2.298 2.298 2.298
{AC-FT) 124. 212. 2132, 212.
CUMULATIVE AREA = L 13 sQ Mk

Aav dhw pwk AR wdh FEE SR E whe

I AT T PR AL )

BX2

Ay wwa

RURQFF FROM EXISTING RRER Z

LTI T Y PR L ]

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS

TARER .66 SUBBASIN RRER
PRECIPITATION DATA
DEPTHS FOR 0-PERCENT HYPOTHEIICAL STORM
... MYDRO-35 ..., e eiasanas e TP-40 Laei i
5-MIN 15-MIN 6&0-MIN 2-Hr 3-HR 6-HR 1z2-HR 24-HR
R .78 1.29 1.33 .48 1.93 2.87 4.14
STORM ARER = .66

Faw www kkn medk kRE ke kdk AW Ak AR

.00

AkE ARa wadk SRR wws bdd kkE FRP Swd

.o TP-49
4-DRY

.00

7-DAY 10-DAY
.ao .00



1s

it WD

TOTAL RAINFALL =
PERK FLOW

+ {CFS)

17

X: ]

14

15

13

vae

228,

e AT T

FH

TLAG .80 LAG
PN
UMIT HYDROGRAPH
122 END-OF-PERIOD ORDINATES
5. 10. 1s. 29. a1. 55. 69. 87. 106.
152, 178. 207. 237. 256. 292, 317. 236. 154.
378. 187 189, 391, is1, 389 187, 178. 168
346. 335 322. 309, 294. 278. 262. 242. 223.
191. 176 165. 154. 144. 135. 126. 118. 110.
98. 32. 86. er. 76. 71. 66. 61. 57.
51. a7. 1a. ar. 39. 5. 34 az. 29,
26. 28 12. 21. 20. 1s. 17. 16. 15.
13. 13. 12. 11. 0. 10. 9, 8. 8.
7. 6. 6. 6. 5. 5. s. a. 4.
4. 4. 3. 3. 3. a. 3. 2. 2.
2. 2. 2. 1. 1. 1. 1. 1. 1.
0. 9.
iee e e oo
HYDROGRAPH AT STATION 02
4.14, TOTAL LOSS = 2,40, TOTAL EXCESS = 1.74
TINE MRXTMUM AVERAGE FLOW
&-HR 24 -HR T2-HR 49 .00-HR
{HR}
{CFS)
12.87 5. a1. 1s. 15.
{INCHES) 1.060 1.740 1.740 1.740
{AC-FT) 37, 51. B1. 61.
CUMULATIVE RREA = .66 5Q MI
it abs ke aes ees Eee sS4 pas BEN Fak BBE 4t #BE 4% R SAE Akw sad EEe EEA Eaw AEe Tan
EvreererraTabe
. .
- EX3 =~ RUNOFF FROM EXISTING AREA )
wrirat s ataan
SUBBASIN RUNOFP DATA
SUBBASIN CHARACTERISTICS
TARER 2.30 SUBBASIN ARER
PRECIPITATION DATA
DEPTHS FOR  (-PERCENT HYPOTHETICAL STORM
veves WYDRO-3S ... .. T Y S [ e iiiee-.. TP-49 ...
5-MIN 15-MIN 60-MIN 2-HR 3-HR &-HR 12-HR 24-HR 2-DAY 4-DAY 7 -DRY
.41 .78 1.2% 1.39 1.48 1.3 2.87 4.14 .00 .00 .00
STORM AREA = 2.30
SC5 LOSS RATE
STRTL .68 TINITTAL ABSTRACTION
CRVNBR 74.60 CURVE NUMBER
RTIME .00 FERCENT IMPERVICOS RRER
8CS DIMENSIONLESS UNITGRAPH
TLAG 1.36 LAG
ran
UNIT HYDROGRAPH
206 END-OF-PERTIOD ORDINATES
6. 12. 18, 23. a5, 50, €3. 77. 94.
129. 146. 167. 191. 214. 238. 265, 296. 127,
192, 429, 466. 503. 535, 570, 501. £33, §63.
7086. 728. 749, 761. 773. 785. 796, BO0. g0z,
806. 505. 803, 801. 799, 792, 780. T68. 756.
730. T16. 703, 689 B71. 657. 642 . €25. 06 .
567. 547. 524. 500. 477, 453, 434. 414, 395.
160. 346. 233, ns. 107. 295 233. 272. 261.
242 232. 223, 216. 209. 202. 194. 1a7. 180.
166. 160. 154. 149. 143. 137. 131. 125. 119
111, 307. 103. 99, 96. 92. 88. B4 BZ.
76. 73, 70. 87. 64. 6L. 59. 57. 55.
51. 48, 465, 44. a3. 41, 40. 38. 7.
3. 32, 31. 30. 29, 28. 27, 26. 25.
23. 22. 21. 21. 20. 19. 1a. 17. 17.

§CS LOsS RATE

STRTL .68 TIMITIAL ARSTRACTION
CRVNBR 74.60 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS RRER

SCS DIMENSIONLESS UNITGRRRH

127,
368.
a58.
207,
104.
53.
28.
14

Nbd Fhd wmm ves wws dud kA

10-DAY
o0

111.
59,
685
a0a.
T44.
SB6.
s,
251.
173,
115.
7.
53.
3s.
24.
16.



+

*

16.

3 3. 12 12 11. 11.
11. 10. 10, ] 5. 9 8. [ Q. B.
. 8. 7. 7 7 1. [ . [ 6. 5.
5. 5. 5. 4 4. 4, 4. 4. 3. 3.
3. 3. kN 2 2. 2 2. z. I. 1.
1. 1 1. a 0. ]
ean . ‘s e ven
HYDROGRAPH AT STATION EX3
TOTAL RAINFALL = 4.13, TOTAL LOSS «» 2 39, TOTAL EXCESS = 1,73
PEAK FLOW TIME MAXINUM AVERAGE FLOW
6-HR 24-HR 72-HR 48.00-HR
{CF5) [HR}
(CFS)
515, 13.43 252 107. 54, 54,
{ INCHES) 1.018 1.734 1,734 1.734
[AC-FT} 125. 212. 212, 212,
COMULATIVE RREA - 1.30 5Q MI
FEAE pkw FPRET AR r wwd Agw phkd wRd kA Y FEd ewd bk P FET TR FEY TRF hRkt FER AR FRP Frd R E NAw bk d ddkw wkd
TrrerrrTeeeany
* -
20 KK . B4 RUNOFF FROM EXISTNG ARERA 4
+ .
sk Frawrsaaani
SUBBASIN RUNOFF DATA
21 BA SUBBASIN CHARACTERISTICS
TARER .29 SUSBASIN AREAR
PRECTPITATION DATA
14 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 _.._.. e ol TPAD i e TE-83 Lol ...
5-MIN 15-MIN &0-MIN 2-HR 3-HR 6-HR  12-HR 24-HR 2-DRY 4-DAY  7-DAY 10-DAY
.41 .78 1.29 1.39 1.48 1.9 2.87 4.14 .00 0o 1] .00
STORM ARER = .29
22 LS SCS LOSS RATE
STRTL .48 INITIAL ABSTRACTION
CRVHER 80.50 CURVE NUMBER
RTIMP 00 PERCENT IMPERVIOUS AREA
23 UD SCS5 DIHENSIOKLESS UNITGRAPH
TLAG T4 LAG
s
UNIT HYDROGRAPH
112 END-OF-PERIOD ORDIMATES
2. 5 10, 16. 22. 30. a8 4B 5B. 71,
84. 839, 115, 130. 143. 156 165. 174. 179, 184 .
186. 187, 187. 186. 184 . 180. 175. 15%. 163. 157.
150. 143 . 134 126. 116 106. 97. 89 82. 76
71. 66. 61, 57. 53. 50. a7. 44, 41. EL:
as. 33, 30, 28. 26. 24. 23. 21. 20. 18.
17. 16, 15, 1a. 13. 12, It. 10. 2. 9.
a, - T 7. [ 6. 5. 5. 5. 4.
4. 4. 3. 3. 3. 3. 3. 2. 2. 2.
2. 2. 2. 2. 2, 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 1. o. 0. o. 0.
0. 0
[ . e e e
HYDROGRAPH AT STATION EX4
TOTAL RAINFRLL = 4.14, TOTAL LOSS = 1.94, TOTRL EXCESS « 2.20
PERK FLOW TIME MRXIMUM AVERAGE FLOW
E-HR 24-HR 72-HR 48.00-HR
{CFS) {HR)
(CFs)
138. 12.80 4l. 17, 9. 9.
{ INCHES} 1.322 2.187 2.197 2.197
{AC-FT} 21. 3. 34 34,
CUMULATIVE AREA = 29 SO MI

F0F kwd BAE FEE AR BAT AET awy eka knm wkw hlw oawer A v vAT ves ANN 2la EET RUR wEE ATW

Fhw AEE mam W Rk wAE o EP

*3d dww kb wEE EEA R

ke whw kA



+

rrerrrareasate
. .
24 KX «  REXa 3 *
. -

akbrrebrdiven s

ROUTE RUNQFF FROM EXISTING RREAR 4 TO DESERT WAY

HYDROGRAFH ROUTING DATA

25 RD MUSKINGUM-CUNGE CHANNEL ROUTING
L 618. CHANNEL LENGTH
s 0140 SLOPE
N .040 CHANNEL ROUGHNESS COEFFICIENT
Ch .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL $HAPE
WD 100.00 BOTTOM WIDTH OR DIAMETER
z .31 SIDE SLOPE
sea
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT ALPHA ] DT DX PEAX  TIME TO VOLUME
BRAK
(Y] (FT) tCrFSY M1 {IN)
MAIN .22 1.64 2.00 206,00 137.53 770.00 2.20
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN .22 1.64 2.00 137.53 770.00 2.20
CONTINUITY SUMMARY (AC-FT] - INFLOW~ .3416E+02 EXCESS= ,000DE+DO OUTFLOW. .3416E+02 BASIN STORAGE=
s . [N .ar us

HYDROGRAPH AT STATION REX4 3

PERX FLOW TIME MAXIHUM AVERAGE FLOW
6 -HR 24-HR T2=HR. 48.00-HR
{CFS) {HR)
(CFES)

138, 12.83 41. 17. 9. 9.
(INCHES) 1.322 2,197 2.197 2.197
{AC-FT) 2] 33, 34. 31.

CUMUULATIVE AREA = .29 5Q MI

bad hEE AER 4T Twa ead REE ks vew whh wed Ak ked prp mwd Avh owaw thE A4

shbribbrsatat .

v .
26 KX «  REX4_3 -
. .

FPEET TR 2 A ] ]

Bh wws okt

FED wdd TR WRE REE

MAXIMUM
CELERITY
[FES)

.2449B-02 PERCENT ERROR~

ROUTE RUNOFF FROM EXISTING AREA 4 TC CP3 TH DESERT WAY TRAP CHANNEL

HYDROGRAPR ROUTIKG DRTA

27 ® MOSKINGUM-CUNGE CHANNEL ROUTTNG
L 850. HANNEL LENGTH
5 0080 SLOPE
N _D30 CHANNEL ROUGHNESS COEFFICIENT
ch .00 CONTRISUTING ARER
SHAPE TRAP CHANNEL SHAPE
WD 10.06 BOTTOM WIDTH OR DIAMETER
z .31 SIDE SLOEE
ser
COMPUTED MUSKINGUM-CUNGE PRARAMETERS
COMPUTATION TIME STER
ELEMENT  ALPHA N DT Dx PEAX  TIME TO
PERK
MIm) {FT) 1CFs) {1
MATH 1,25 1.50 2.00  425.00  137.43  171.55
INTERPOLATED TO SPECTFIED COMPUTATION INTERVAL
MAIN 1.25 1.50 2.00 137.33  772.00

VOLUME

(IX)

2.20

2,20

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3415E+02 EXCESSa .(000E+00 QUTFLOW= .3416E+02 BASIN STORAGE=-

MAXIMOM
CELERITY
{FES)

.BOY0E-03 PERCENT ERROR=

tas BT eaw wwd UL A



aea ey Ty e dad

HYDROGRAPH AT STATION REK4_3

PERK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 48.00-HR
- (CFS} (HR}
{CFS)
. 137. 12 a7 41. 17. 9. 9.
{ INCHES) 1.322 2.197 2.197 2,197
{RC-FT) 21. 34. 34. 14,
CUMULATIVE AREA = .29 $Q M1

FAE wkw kAR Fwd kdd e L AFE wde BEE KN Rkd R R SRR AT wrd FAd bRk RAE REr sk WEF rEy kwT Faa AT YYE 686 431 RRE w4d Fid ARY NEs

rredhedann ANy

) .
28 KX b cpy CONCENTRATION OF EX3 AND EX4 WITHIN DESERT WAY CHANNEL
- -

kbt e ETAREERY

2% HC HYDROGRAPH COMBINATION )
ICCMP 2 NUMBER QF HYDROGRAPHS TO COMBINE
e
e e T e rew
HYDROGRAPH AT STATION CP2
PEARK FLOW TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR 72-HR 48.00-HR
* 1CF5) [HR)
(CFS)
+ 599. 13.27 293, 124. 62. 62.
(INCHES) 1.051 1.786 1.786 1.786
{AC-FT) 145. 247. 247, 247.

CUMULATIVE ARER = 2.59 S5O MI

Aar prE wda A E FFE Ak AR R Ek EAS PR AR Fdd 2wk AFE rwa TYh TAE KPS TTA dkd KA ARk HEd kra awd dde avm P EEs AET NEh hws kA

LT L R T Y

- '
30 KX - REX3 1 ~ ROUTE CP3 TO CPl IN DESERT WRY CHANNEL
. '

L e T Y

HYDROGRAPH ROUTING DATA

31 RD HUSKINGUM-CUNGE CHANNEL ROUTING
L 914. CHANNEL LENGTH
s .0030 SLOPE
¥ .030 CHANNEL ROUGHNESS COEFFICIENT
ch .00 CONTRIBUTING RRER
SHAPE TRAP CHANNEL SHAPE
Wn 10.00 BOTTOM WIDTH OR DIAMETER
2 .33 SIDE SLOPE
LERY
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STER
ELEMENT  ALPHR M DT DX PERK  TIME TO VOLUME ~ MAXTMUM
PEAK CELERITY
{MIN) (FT} crs) IMTN} ({IN) {FPS)
MAIN .72 1.50 1.80 914.00 598.02  797.36 1.79 g.00
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MATN .72 1.50 2.00 537 a7 198,00 1.79
CONTINUITY SUMMARY (AC-FT} - INFLOWa 2466E+03 EXCESS~ .0DOOE+00 OUTFLOH= ,2466E+03 BASIN STORAGE= .1345E-02 PERCENT ERRORs .0
e . e s wea

HYDROGRAPH AT STRATION REX3 1

PEAK FLOW TIME HAXIMUK AVERAGE FLOW
6~-HR 24-HR T2=-HR 48.00-HR
+ {CFs) (HR)



4

wdw BEE kwa dhw bhw wp® EEE AR TV Aww ATE Fhk A4A Sda SEh A1 A TET awy wen Fhd dkw Ak ok AN B 4dF Ak kka RRE
YT IR L)
- .
32 XX * el v FINAL CONCENTRATION POINT WITHIN DESERT WAY CHANNEL IN NORTHWEST
. ]
FaraskEwradhaw
33 RC HYDROGRAPR COMBIMATION
ICOMP 3 NUMBER OF HYDROGRAPHS TO COMBINE
e
awn i e e ses
HYDROGRAPH AT STATION cr1
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 48.00-HR
+ {CES) (HR)
[{CF8)
+ 1354, 13.20 617. 262, 131. 131.
{INCHES) 1.152 1.957 1.958 1.958
{AC-FT) 306. 520. 520. 520.
CUMULATIVE AREA = 4.98 SQ ML
ke maw manm AEE AEa EEY vws wad AEd shw ThE Aar FAh AR kad At MbE AR SEE 0T FAR SRk e waw vEE A4S
EYTTET IR E LT L
- -
14 KK * EX5 = RUNCFF FROM OFFSITE RREA 5
* -
PRI T L 1
SUBBASIN RUKOFF DATA
15 BA SUBPASIN CHARACTERISTICS
TARER .30 SUBBASIN ARER
PRECIPITATION DATA
14 PR DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
.. .. HYDRO-35 ...... e TR-40 ... 0cuoann. .- F TP-49% .....
5-MIN 15-MIN &0-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY T-BAY
.41 .78 1.29 1.39 1.48 1.5} 2.87 4.14 .00 .00 .00
STORM AREA = .30
36 LS 5CS LOSS RATE
STRTL .48 INITIAL ABSTRACTION
CRVNBR 80.50 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS ARER
37 oD 5C5 DIMENSIONLESS UNITGRAPH
TLAG .51 LAG
rar
UNIT HYDROGRAPH
78 END-CF-DPERIOD ORDINATES
5 13 26 . 41. 58, 7. 105 134, 167.
225. 245. 261 . 272, 276, 277. 275. 268. 257.
232. 218. 201 . 182. 161. 113, 126. 113, 102,
B83. 75. £9. 62, 56. 51. 46, 40. 37.
0. 27. 25. 22. 20. 18. 16. 14. 13
11. 10, 9. a. 7. 6, 6. S. 5.
4. L 3. 3. 3. 2. 2. z. 2.
1. 1. 1. 1. 1. 1. a. 0.
ke 1T i LT L ren
HYDROGRAFPH AT STATION EX5
TOTAL RATNFALL = 4.14, TOTAL LOSS = 1.94, TOTAL EXCESS = 2.20
PEAK FLOMW TIME MAXIMUM RVERAGE FLOW
&-HR 24-HR T2-HR 48.00-HR
+ {CFS) (HR}

598,

13.30

{CF5}

293 . 124, 62. 62.
{IKCHES) 1.050 1.786 1 786 1.786
{RC-FT) 145 . 247. 247. 247,
CUMULATIVE AREA = 2.55 S5Q MT

rE AR

10-DAY
.00

197.
245.
52.
3.
12,
1.
2.

Fad van

thd kdw hkw bdd RER



184, 12.57 43, iB. g 9.

t INCHES} 1.335 2.197 2.187 2,197
TAC-FT) 2. 5 5. 5.
CUMULRTIVE ARER = .30 S0 MI

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, ARER IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
CPERATION STATION FLOW PEAK ARER STAGE MAX STAGE
6-HOUR 24 -HOUR 72-HOUR
HYDROGRAPH AT
EX1 579 13.27 250. 107. 53. 1.73
HYDROGRAPH AT
EX2 228. 12.87 76. 31. 15. 66
HYDROGRAFH AT
EX3 $15. 13 12 252. 107. 54, 2.30
HYDROGRAPH AT
EX4 133. 12.80 41. 17. 9. .25
ROUTED TO
REX4_3 138. 12.83 41. 17. 9. .29
ROUTED TO
REX4_3 137. 12.87 41. 17. 9. .23
2 COMBINED AT
£P3 594, 13.27 29). 124. 62. 2.59
ROUTED TO
REX3_1 598. 13.10 2593, 124. 62. 2.58
3 COMBINED AT
<Pl 1354, 13.20 &17. 262. 13t. 4.98
HYDROGRAPH AT
EXS 184, 12.57 43, 18. a. .30

SUMMARY OF KINEMATIC WAVE - MUSKINGUW-CUNGE ROUTIRG
' {FLOW Is DIRECT RUNOFF WITHOUT BRSE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTRQ ELEMENT DT PEAK TIME TO VOLUME DT PERK TIME TO VOLUME
PEAK PEAK
[MIN] {CF5} (MIN} {1N) {MIN} (CF5} {(MIZ]) (Im
REX4_3 MANE 2.00 137.53 170.00 2.20 2.00 137.53 770.00 2.20

CONTINUITY SUMMARY [AC-FT) - INFLOM= 1416E+02 BXCESS~ .0000E+00 OUTFLOWs ,3416E+02 BASIN STORAGE~ .2445E-02 PERCENT ERROR= .0

REX4_3 MRME 2.00 137.43 T71.55% 2.20 2.00 137.33 772.00 2_20

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3416E+02 EXCESSa .0000E+00 OUTFLOW= .341§E+02 BASIN STORAGE= .8020E-0Q3 PERCENT ERROR= -0
REX3_1 HANE 1 9C 598.02 797.36 1.79 2.00 597 .87 798.00 1.79

CONTINUTTY SUMMARY [AC-FT) - INFLOW= ,246G6E+03 EXCESSe .0000E+00 OUTFLOW= .2466E+03 BASIN STORAGE= .1345E-02 PERCENT ERRORe .0

=+*+ NORMAL END OF HEC-1 %1



lrewvebraddvasbabahdtbuendbiddabbbdnnbbbbnan

N
*  FLOOD HYDROGRAPH PRCKAGE (HEC-1) =
. JN 1999 .
. VERSION 4 1 -
. .
* RUN DATE  25MAROS TIME 15.08.317 +
. .

L T R Ty

X KXXAXXX O X
x X X X x 0
X X X x X
XOO0OIK 00 X TR X
X X X X X
X X X X X X
X K XKEEXXX pedied AXX

L R R R L L T T T Y

U.5. RARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
£09 SECOND STREET
DAVIS, CRLIFORNIA 9561%
{918} 756-1104

Bhsavesrdrbadtnwenr ey re vt msintnboni

THIS PROGRAM REPLACES ALL PREVIODS VERSIONS OF HEC-1 KNOWN AS HECL (Jan 7)1}, HEC1G5, RECIDB, AND HECIKW.

THE DEFINITIONS OF VARLABLES -RTIME- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP Bl. THIS IS THE FORTRANT? VERSION

WEW QPTIDRS: DAMBREAK OUTFLOW SUBMERGENCE ,

SINGLE EVENT DAMAGE CALCULATEON, DSS'WRITE STAGE FREQUENCY,

DSS:RERD TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT

PRGE 1
LINE ID..o. o leeoZ oL 3. a.. S P T T T
*DIAGRAM
1 D GOLDEN MILLS SUBDIVISION EXISTING CONDITIONS 24-HOUR,  5- YEAR LVENT
2 D GEKERATED 2/2005 BY WOOD RODGERS INC
k! 1D mosmezammozZasAcsaciacaiasSamSSESEESaSCOSCSEESIIISaScaCaESaLSceSsEmaammansee
.
4 T 2 17MAR7B 0200 19MRRIB 0200
S N 1
[ I0 3
7 KK EX]1  RUNOFF FROM EXISTING ARER L
-] BA 1.72396
B FH a.18 Q.34 0.56 0.72 0.84 1 20 1 &8 2,25
10 LS o] 81 B
1 w 1.2
.
12 KK EX2  RUNOFF FROM EXISTING AREA 2
13 BA 0.6623
14 LS 0 Ta.6
15 UD  0.80
16 KK EX3  RUNOFF FROM EXISTING AREA 3
17 BR 2.2979
18 Ls a 80 27
19 uo 1.36
.
20 KK EX4  RUNOFF FROM EXISTNG AREA 4
21 BA (.2915
22 LS o 80.5
23 UD  0.738
-
24 KK REX4_)} ROUTE RUWOFF FROM EXISTING AREA 4 TO DESERT WAY
. iN OVERLAND SHALLOW FLOW
25 RD 618 0.014 O 04 TRAP 00 0.3
v
26 KK REX4_J RCUTE RUNOFF FROM EXISTING AREA 4 TO CP3 IN DESERT WAY TRAP CHANNEL
27 RD 950 ©0.005 O 03 TRAR 10 0.33
N
28 KK €P3  CONCENIRATION OF EX3 AND EX4 WITHIN DESERT WAY CHANNEL
29 HC 2
10 KK REX)_1 ROUTE CP3 TO CP1 IN DESERT WAY CHANNEL
1 /D 914 0.003  0.03 TRAP 1 0.3
.
1 HEC-1 INPUT PAGE 2
LINE ID .. ...L. 2. .. WXl ... 5. 6. ..... T 8 ......9.....10
iz KK CPl

FINAL CONCENTRATION POINT WITHIN DESERT WAY CHANNEL IN NORTHWEST



CORNER OF SITE

RUNOFF FROM OFFSITE ARER 5

az 1

SCHEMATIC DIAGRAM OF STREAM NETWORK

1) HC 3
24 KK EXS
35 BA 0O 3020
L1 LS 0
Ly up 0.51
38 ZZ
1
TNPUT
LINE {V) ROUTING (-
NQ. { .1 CONNECTOR
7 EX1

12 - X2

16

20

24

26

28

3o -

32 cPL .-

kT EX5

te---]

-->) DIVERSION OR PUMP FLOW

RETURN OF DIVERTED OR PUMPED FLOW

EX3

EX4

v

v

. REX4_3

v

v

REX4_31

cey. R
v
v

{+++] RUNOD¥F ALSO COMPUTEDC AT THIS LOCATION

IEE R IN T TTY

.

GOLDEN HILLS SUBDIVISICN EXISTING CONDITIONS 24 -HOUR,
GENERATED

TrTsamesasaxEeS

T LE L L LT R T Y}

AEEEARTTIAT AR TY e b A bbb A e v kR b
- .

* FLOOD HYDROGRAPH PACKAGE (HEC-I) - - U.S. ARMY CCRPS OF ENGINEERS .
. JUN 1998 . * HYDROLOGTC ENGINEERING CENTER -
. VERSION 4 1 - * 609 SECCND STREET *
L - r DAVIS, CALIFORNIA 95616 .
* RUM DATE 25MARDS TIME 15.08.17 - . {916) 756-1104 "
- - - .
Nitasidrant i sttt bbb bl kT ANaaTEbrAsasba st EsRNTATT R v e A b A ey

5-¥YEAR EVENT
2/2005 BY WQOD RODGERS INC

acacEzEaGEECCOONCaTCTENCOAE S EERCE AR ENAARAN AN TS A TEEAREE

& IO QUTPUT CONTROL VARIABLES

IPRNT Y PRINT CONTROL

IPLOT ¢ PLOT CONTRCL

QSCAL Q. HYDROGRAPH PLOT SCALE

iT HYDROGRAPH TIME DATA

NMIN MINUTES IN COMPUTATION INTERVAL
IDATE LTMARTE STARTING DRTE

ITIME 0200 STARTING TIME

NQ 1441 NUMBER CF HYPROGRADH OQRDIMATES

NDDATE 19MAR78 ENDING DATE

NDT LME 0200 ENDING TIME

LCENT 19 CENTURY MARK

COMPUTATION INTERVAL .03 HOURS

TOTAL TIME DASE 4B8.00 HOURS

ENGLISH ONITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORARGE VOLUME
SURFACE ARER
TEMPERRTURE

Gdw wadk hwh A wEd BEm ARE wE Ak

SQUARE MILES

INCHES

FEET

{UBIC FEET PER SECOWD
ACRE-FEET

ACRES

DPEGREES FAHRENHEIT

PRk mk Awk Aae FEE skE wed #dd BAT FEa AR den 4dk FEE akw FAE Bew BER FHE ATE o daw wae bEw b



*

traaTewrnarAmE
. .
7 KX - EX1 -~

- *

RUNOFF FROM EXISTTING AREA 1

tarrRbrderien

SUBBASIN RUNOFF DATA

STORM ARER = .68

B BA SUBBASIN CHARACTERISTICS
TAREA 1 73 SUBBASTN AREA
PRECIPITATION DATA
9 PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
..... HYDRO-3S5 .... . . .- TE-40 ... . ... ... Seeraaa e TP=4% L L, L. L
5-MIN L5-MIN 60-MIN 2-HR A-HR 6-HR 12-HR 24 -HR 2-Dny 4-DAY 7-DAY 10-DAY
.18 34 56 72 a4 1.20 1.68 2.25 -00 e .00 .00
S5TORM AREA = L.73
10 LS 5C5 LOSS RATE
STRTL 44 INITIAL ABSTRACTION
CRVNBR B .80 CURVE NUMBER
RTIME 00  PERCENT IMPERVIOUS AREA
i1 1o SCS DIMENSIONLESS UN1TGRAPH
TLAG 1 21 LAG
PR
UNIT HYDROGRAPH
183 END-OF-PERIOD ORDINATES
6. 11. 17 25 38. 540. 63, 73. 95. 112,
129, 151 173 195, 219. 249 273, 308. 34l. 376,
412, 447 477. 506 536. 563. 584. £04. 624. 6540,
651. 662 673 676, 674a. 684G, 64l. £79. 677. 675,
669, £57. E46. [ 1 623. 61¢. 597. S83. S69. 554,
539, 522, 504. 485, 467 445. 423. 4401 . 379, 6L,
342, 324, 308 285, 282, 269 257. 246, 235. 224,
215. 206 196. iea igl. 114 168. 161. 154. 147.
141. 135 13c 124 119. 113 107, 102, 98. 94.
80. a7 a1 79, 75. 72. 69. 66. 64 61 .
s8. 55 53. 50 48 . 46 44 . 42, 40, i6.
a7, 35 34 32 31 0 28. 27. 28. 25.
21 23 22. 21 20. 19 18. 18. 17. 16.
15. 15 14 13, 13. 12. 12, 11. 11. 10.
10 3 ] 9. 8. 8 :] 7. 7. 7
7. 1 6. 6. 6. 6 5 5. 5. 5.
4. 4 4. < q. 3 3. 3. 3. 3.
2. 2. 2, 2. 2. N 1 1. 1. 1.
1. 0, Q
aw e s e e
HYDROGRAPH AT STATION EXL
TOTAL RAINFALL = 2.24, TOTAL LOSS = 1 a3, TOTAL EXCESS a &BQ
PEAK FLOW TIMNE MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR 48.00-HR
{CFS) {HR)
(CF31
172. 13.37 96, 37. 15 15.
(INCHES) .514 805 -80% .Bos
{AC-FT) 47, L 4 4.
CUMULATIVE ARER = 1 73 50 MI
BAT OMES A4 wwa A MR Aks wer des rer TEE SR eaa ada TR EEE T%a 2ab aba wad AN dak Ade wmr ees EEE mew ses sas s
Ak dtarerkrR .
* .
12 KK * EX2 * RUNOFF FROM EXISTING AREA 2
. ,
Y RII I
SUBBASYIN RONOFF DATA
13 BA SUBBASIN CHARRCTERISTICS
TARER 66 SUBBASIN AREA
PRECTPITATION DATA
8 oo DEPTHS FOR 0-PERCENT HYPQTHETICAL STORM
..... HYDRO-35 _..... T T T 3 - + Fereraeeaa. TP=AR L,
S<MIN 15-MIN &0-MIN 2-HR 3-HR 5-HR 12-HR 24-HR 2-Day 4-DAY 7-DAY 10-DAY
.18 34 .56 -7z 84 1.20 1.68 2.25 .00 00 .o0 oo

Fhw waw

raw



14 LS SCS LOSS RAIE

STRTL .68 TNITIAL ABSTRACTICN
CRVNBR 74.50 CURVE NUMBER
RTIMP 00 PERCENT IMPERVIOUS AREA
15 uD S5CS5 DIMENSICONLESS UNITGRAPH
TLAG .80 LAG

UNIT HYDROGRAPH
122 END-OF-PERIOD ORDIRATES

S. 10. 13, 29. 41 55. 63, a7. 106, 127.
152, 178, 207. 237, 266. 252. 7. 336, 154. 368
i78. a7 389. gl i31. 389, 387. 378. 368. 358.
146, 335. 322. 30%. 294 279. 262 2492 223. 207.
191. 176. 165. 154. lad. 135. 126 114. 110. 104.
98. 92. :13 a1 76 . 71. 66. &1. 57. 54.
51. 47. 44 al. 9. 16. EL' 32 29. 28.
26. 24. 2z, 21. 20. 19. 17. 16. 15. I3,
13. 13. 2. 11. 6. 10 9. 8. 8. T.
7. 6. & 6. 5 5. 5. 4. 4. 4.
4 q. 3 3. k) 3. 3 2. 2. 9
2, 2. 2. 1. 1. 1. 1. 1. 1. 0.
0. 0.
rew rew naa aaa v
HYDROGRRPH AT STATION EX2
TOTAL RATHFALL = 2.25, TOTAL LOSS a 1.75, TOTAL EXCESS = .49
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR 72-HR 4B.00-HR
+ {CFS) (HR)
{CFS)

+ 45. 12.93 23. 9. a. 4.

{ INCHES) .317 .454 -494 454

{(AC-FT) 11 17. 17. 1T.

CUMULATIVE AREA = .68 8Q ML

aea ses wae abE sww aak Sdd 4Es mar SRS EAS LEA TEF FEE PR wrd sap ANF NEd WAk wed Aed ower sl bRk Abd unE Eak kun wkd Fwh dnE WAk

AL I RN

. .
16 KK . BX1 * RUNOFF FROM EXISTING ARER 3
. -

I T T NN L

SUBBASIN RUNOFE DATA

17 BA SUBBASIN CHARACTERISTICS
TAREAR 2.30¢ SUBBASIN ARER

PRECIBITATION DATA

9 PH DEPTHS FO 0-PERCENT HYPOTHETICAL STORM
v.... HYDRO-35 ... . et e TP-40 . .. - ...-. .. PR TP-49 ..... e
5-MIN LS-MEN 60-MIN 2-HR 3-HR 6-HR 12-HR 24 - 2-DAY 4-DAY 7-DRY 10-DAY
.18 .34 .56 .72 B4 1.20 L.68 2.25 00 .00 .00 .ao
STORM AREA = 2.30
1g LS SCS LOSS5 RATE
STRTL .49 INITTAL ABSTRACTION
CRVNBR B0.27 CURVE NUMBER
RTTMP .00 PERCENT IMPERVIOUS AREA
15 1w 5CS% DIMENSIONLESS UNITGRAPH
TLAG 1.3 LAG

UHIT KYDROGRAPH
206 END-OF-PER10D ORDIMNATES

6. 12. 8. 23. 5. 50. 63. 7. 94. i1k,
129. la6 167. 191 214 238, 265 296, 3217, 3593,
as2. 429. 466. 503. 535, 570. B01. 633 663 . 685,
706, 728. T49. 761. 773, 785. 736. 8oa. 802. B04.
BOG. Bas. 893. aol. 799, 792, 180. T68. 156. 744.
T30. T16. 703. 689 . 671, 657. 642. 625, E06. 586,
S587. 547 524. 500. 477. 451, 434, 414. 395. 375.
350. 3446. 333, 319. ag?. 295. 283 272. 261. 251,
2461, 232. 213. 216 20%. 202. 194. 187 180. 173.
166. 160. 154. 149. a3, 137. 131, 125. 119. 115.
111. 167. 103, 99, 96 . 92 a8. 64, az. 7%

76. 73. 70, €7, &84, 61 59. 57. 55. 51.
S1. 48. 46. 44. 43. al. 490, 38. 37. is.
la. Jz. 31. 30. 29. 28. 27 26. 25. 24,

23 22. 21. 2l. 20 19 18. 17, 17. 16.



®

-

+

TOTAL RAINFALL =

PEAK FLOW

{CFs)

ig8

waa rar mws

20 KK

21 BA

22

TOTAL RATNFALL =

PEAK FLOW

(CF8)

37

“ae kww wwa

16 15 14. 14. 13. 13. 12, 1z. 11,
11 1o. 10. 9. 9. g. 9. 8. 8.
g 7. 7. 7. 7. 6 6. 6. 6.
5. S 5 4. 2 q 4. 4. L]
3 3. 3. 2 2 2 2 2, 1.
1 1. 1. [a] o] 0.
ren -ty P tew
HYDROGRAPH AT STATION EX3
2.24, TOTAL LOSS = 1.51, TOTAL EXCESS a .73
TIME MAXIMOM AVERAGE FLOW
6-HR 24-HR T2-HR 46.00-HR
(HR}
{CFs}
11.5) 114, 45, 23, 231,
{INCHES} -460 .728 129 729
(AC-FT) 56. ag. B9, 83.
CUMULATIVE AREA a 2,30 S0 M1
TETOMTE SET OPRA bAA kww WTE AN ETH 4 Mt ek YTR sad wer bk b ern sre ven trE S ke aaw
TET R TRt
- .
- EXs ¢+ RUNOFF FROM EXISTNG AREA 4
. -
ThTravaerrrEE
SUBBASTN RUNQFF DATA
SUBBASIN CHARACTERISTICS
TAREAR -29 SUBBASIN AREA
PRECIPITATION DATA
DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
- - - HYDRO-35 .. , B T R T . TP-40 ...l TP-49 .
S-HIN 15-MIN 60-MIN 2-HR, 3-HR §-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY
ig =34 .56 .12 . B4 120 1 &8 2,25 .00 old] 0a
STORM AREA = .23
5C5 LOSS RATE
STRTL 48 INITIAL ABSTRACTION
CRVNBE 40 50 CURVE NUMBER
RTIMP -00 PERCENT IMPERVICUS AREA
$CS DIMENSTONLESS UNITGRAPH
TLAG .1 UAG
LE
UNIT HYDROGRAPH
112 END-OF-PERIOD QRDINATES
2 5. 10 16. 22. 30. 38, 48 58.
a4, 88, 115. 130. 143. 156. 165 174. 179
186 187, 187. 186 184. 180, 175. 165, 163,
150, 141, 134, 126. 116, 106. 97, a9, 82
71 66 61. o7. 53. 50. 47. 4. 41
35 LN 30. 28, 26 24, 23. 21. 20.
17. 16. 15 14 13. 12. 11. 10. 9
8 a, T. 7. 6. 6. 5. S. 5.
4 L 3. 3. 3. a. 3. 2. 2
2. 2, 2. 2. 2. 1. 1. 1. LS
1 1. 1, 1, I. 1. 0. 0. 0.
o, u]
e e e Y
HYDROGRAPH AT STATION EX4
2.25, TOTAL LOSS = 1.51, TOTAL EXCESS - .74
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 48.00-HR
{HR}
(CF5)
12.81 15, 5. 3, 3.
{ INCHES) 487 .Ta4 744 -744
{(AC-FT) 8. 12. 12, 12,
CUMULATIVE AREA u -2% 5Q M1

BET Bt ek

LAL TR L LY T T T

Fde wer ek

e AN hew wre e

hw wmn

NAE Erd bra www ww

Hwuwnm -

wdd amE Avr

ey

“rr

10-DAY
oo

71
184.
157

76,

3s.

18.

4.
2.
I,
0.

TEE Wik wew wra

e



Frrwvanbura

- -

24 XX * REX§5_2 * ROUTE RUNOFF FROM EXISTING AREA a4 TO DESERT WAY
. .
T T )
HYDROGRAPH ROUTING DATR
25 RD MUSKINGUM-CUNGE CHANNEL RCUTING
L [-28:] CHANNEL LENGTH
5 .0140 SLOPE
N .040 CHANNEL ROUGHNESS COEFFLCIENT
CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD 106.00 BOTTOM WIDTH OR DIAMETER
z .33 SIDE SLOPE
et
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT ALPHA ™ bT DX PERK TIME TO VOLUME HAX IMUM
PEAK CELERITY
(MIN) {FT} (CFS} {HIN] (TN} {FPSY
MAIN .22 1.64 2.00 123.60 -36.52 714.00 74 2.05
INTERPOLATED TO SPECIFIED COMPUTATICN INTERVAL
MALN .22 1.63 2.00 16.52 774.00 .74
CONTINULITY SUMMARY {(AC-FT) - INFLOW= ,1156E+02 EXCESS= .0000E+00 OUTFLOW= 11565+02 BASIN STORAGE= 2335E-02 PERCENT ERROR= .0
as e e T i
HYDROGRAPH KT STATION  REXa 3
DERK FLOW TIME MAXIMOM AVERAGE FLOW
&-HR 24-HR 72-HR 48.00-HR
+ {CFS) (HR}
(CFS)
+ 37. 12.90 15. 6. 3. 3.
{ LNCHES) .487 el? ) .744 .Ta4
{AC-FTI 8 12. 12. 12
CUMULATIVE AREA = 29 SQ MIT
www wam sed wkE FEn wwr Abkd Www shE A8 A4 rvwd EEE AEN Tyw www Fhk AN R wwr dka SEE war edd pdd wwE ek wan twm ke FEw whE AT
chsrcRvuvebens
26 KK - REX4_) * ROUTE RUNOFF FROM EXISTING AREA 4 TO CP3 IN DESERT WAY TRAP CHRNKEL
. .
A T
HYDROGRAPH ROUTING DATA
27 RD MUSKINGUM - CUNGE CHANNEL ROUTING
L A50, CHANNEL LENGTH
3 .00%0 SLOPE
N .0); CHAMNNEL ROUGHNESS CCEFFICIENT
Ch .00 CONTRIBUTING ARER
SHAPE TRAP CHANNEL SHAPE
] 10.00 BOTTOM WIDTH OR DIAMETER
z 33 SIDE SLCPE
COMPUTED MUSKENGUM-CUNGE PARARMETERS
COMPUTATION TIME STEP
ELEMENT RLDPHA [ DT DK EEAK TIME TO VOLUME MAXTMUM
PEAK CELERITY
{HTH} (FT} {CFS) {BIN) {IN) (FPS)
MAIN 1.25 1.50 2 00 283.33 lg.52 176,00 .74 4.56
INTERPOLATED TO SPECIFIED COMPUTATICON INTERVAL
MARIN 1.25 1.50 2.00 36.52 776.00 .74
CONTINUITY SOMMARY (AC-PT) - INFLOW= _11556F+02 EXCESSw .0000E+00 OUTFLOWa _1156E+02 BASIN STORAGE~ .BA96E-03 PERCENT BRROR= -0

L



I e rag e aa

HYDROGRAPH AT STATIONM REXd_2

PERK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 48 ._00-HR
(CFS} {HR}
(CFS)

37. 12,93 15. & LS 3,
{INCHES} .487 -4 - 744 744
(AC-FT} a 12, 12. 12,

CUMULATIVE AREA - 29 5Q MI

FOL dwd wmd Gk E waw rwr T oagpw o add EET LA EE dee ek wkd v Ead kdd b4 d ke avk ede THA kb hrT ATY KA v e R Ak ded EEN wwa

LA RS ETITIETT)

- -
28 KK * Ccpy ¢ CONCENTRATION OF EX3 AND EX4 WITHTN DESERT WAY CHANNEL
- -

29 HC HYDRCOGRAPH COMBINATION
IcaMe 2 NUMBER OF HYDROGRAFHS TD CCMBIME
res
P ire e e e
HYDRCGRAPH AT STATION CP3
PEAK FLOW TIME MAXINUM AVERAGE FLOW
6-HR 24 -HR 72-HR 48 00-HR
{CFS) {HR})
(CFS)
212. 11.47 129 51 25. 25
{INCHES) .483 70 730 .13
{AC~FTI (23 I01. 101. 101.

CUMULATIVE AREA « 2 59 5Q M1

FAL AR SEE FEE TE WA FEE cak Ak AR Rew kT WTTY e ass aa% Haw vkE st vhe etk aaw R wkE Ak PR s kA der FEE wa e BAP AAt wke

L L)
- -
30 KK ' REX) 1 ROUTE CP3 TQ CP} TN DESERT WAY CHANNEL

rhrrbrrrr ke

HYDROGRAPH ROUTING DATA

31 RD MUSKINGEM-CUNGE CHANNEL ROUTING
L 914. CHANNEL LENGTH
3 -0030 sLOPE
o 030 CHANNEL ROUGHNESS COEFFICIENT
Ch .00 CONTRIBUTING AREA
SHAPE TRAP CHAMNNEL SHAPE
WD 10.00 BOTTOM WIDTH OR DIAMETER
z .33 SIDE SLOPE

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATLION TIME STEP

ELEMENT ALPHA ] DT [+}3 PEAK TIME TO VOLUME MAY, TMUM
PEAK CELERLTY
{MIN) {FT} {CF5} {MIN) [§1.4] {EPS)
MAIN -12 1 50 2.00 457.00 211.94 810.00 .73 5.67

INTERPOLATED TO SPECIFI1ED COMPUTATION INTERVAL

MAIN .72 1 50 2 00 211 s5s 810,00 Ak
CONTINUITY SUMMARY {AC-FT} -~ INFLOWs 10DSE+0) EXCESS2 _0OO0DE+00 GUTFLON -1009E+03 PASIN STORAGE= .1381E-02 PERCENT ERRORw -0
1ee e any ‘e o

HYDROGRAPH AT STATION REX3 1

PEAX FLOW TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR 72-HR 48.00-HR
+ (CFS} {HR}



+

+

212

az

33 HC

e

PERK FLOW

{CFS)

4118

34 KK

35 BA

k1

37

TOTAL RAINFALL =

PERK FLOW

{CF5)

e b

{CFS)Y

13 50 129.
{ INCHES} -463
[AC-FT) 4.

CUMULATIVE ARER =

Atk wEd wkE KRR EWA vk

T R Y L

-

cPr *
*

sakdsddivivane

i wrw

HYDROGRAFPH COMBINATION
TCOME

i

51. 25 25.

730 .730 730

101 101 101.
2.55 S5Q ML

. ara

HYDROGRAPH AT STATION

TIME
6-HR
(HR)
ICFS)
13,233 247
{1NCHES) .461
{RC-FT) 122.

CUMULATIVE AREA =

PETEET T

P LI LT

-

EXs *

-

reE e EATEANSE

SUBBRSIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
‘TARER

PRECIPITATION DATR

sEv ek pEE wEE FAN

abE FEA AR Ara FEE waE wkwd

3 NUMBER OF HYDROGRAPHS TO COMBINE

*wa

'yl

cPl

MAXTMUM AVERAGE FLOW

24-HR 72-HR 48 .00-HR

97. 49. 45.

.725 .725 .125

193, 123, 193.
4.98 SQ MY

e REw EEA NN AR EEY Raw

RUNOFF FROM OFFSITE AREA 5

.30 SUBDASIN AREA

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
.. - HYDRO-15 ...... ceesisiaaaamn- TP-40 ...ccu-0 0 -n-
S.MIN 15-MIN 6G0-MIN 2-HR 3-HR 6-HR 12-HR 24-HR
18 .34 .56 -T2 .B4 1.20 1.68 2.23
STCRM ARER = .30

5C5 LOSS RATE

STRTL .44 INITIAL ABSTRACTION

CRVNEBR 82,10 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIQUS AREA

SC5 DIMENSIONLESS UNITGRAPH

TLAG .51 LAG
T
UNIT HYDROGRAPH
78 END-OF-PERIOD ORDIWKTES
5. 13. 26. a1. S8. 79. 105.
225, 245. 261. 272. 276. 277. 275.
212 218. 201 182. 161. 143, 126.
g8} 75- 69. 62. 56. 51. 46.
30. 7. 25, 22. 20. 18 16.
1. 10 9. : T. [ 6-
4 3. 3. 3. 3. 2. 2.
1 1. 1 I. 1. 1. 0.
rew v e -
HYDROGRAPH AT STRTION EXS
2.25, TOTAL LOSS = 1.43, TOTAL EXCESS = -B2
TIME MAXINDM AVERAGE FLOW
6-HR 24-HR T2-HR 48,.00-HR
(HR)

(CFS)

B wer wwa

[Ny

PINAL CONCENTRATION POINT WITHIN DESERT WAY (HANNEL IN HORTHWEST

Sev was mEw a0

sk yew waa

Ciieria-e-- TP-48
2-DAY 4-DAY 7-DAY
00 -00 oo

134. 167.

268 257.

113. 102

40. 7.

14. 13

S 5

2. z

0.

10-DAY
.00

197,

245,
92.
iz
12.

apw *Ekw ARD ywd

aaw wEE wwk ART



+

54. 12.57

{INCHES)

(AC-FT)

18.
541
9.

CUMULATIVE AREA =

OPERATION

HYDROGRAPE AT

HYDRCGRAFH AT

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

ROUTED TO

2 COMBINED AT

ROUTED TO

3 CCMBINED AT

HYDROGRAPH AT

STATION

EX2

EX3

EX4

REX4_1

REX4_}

CP3

REX3_1

crl

EX5

ISTAQ ELEMENT

REX4_3} MANE

CONTINUTTY SUMMARY (AC-FT

REX4_3 HANE

DT

{H1N])

2

a0

- IHNFLOW=

-oo

CONTINUITY SUMMARY {AC-fT1 . INFLOW=

REX3_1 MANE

CONTINUITY SUMMARY [AC-FT}

=** NORMAL END OF HEC-1 *=*=»

2,00

- INFLOWa

PEAK
FLOW

172

45

188.

37.

37.

37

2l2.

212.

419.

54

7. 3 3

-823 -823 823

13 13 13
.30 §Q MI

RUNOFF SIMMMARY
FLOW IN COBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

TIHME OF AVERAGE FLOW FOR MAXIMUM PER1OD BASIN
PEAK AREA
€ -HOUR 24 -HOUR 72-HOUR
12,37 95, 7. 19, 713
12.93 23 9. 4 .68
13.5% i1q 45. 23, 2.30
12.83 . 15. 6 3. 29
12,90 15. 6. 3. - 29
12.93 15. 6. 3. .29
13.47 129. 51. 25. 2.58
13.50 2% 51. 25. 2.59
13 13 247 87, £9. 4.98
12 57 18 7. 3. .30

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING

(FLOW 15 DIRECT RUMOFF WITHCUT BASE FLOW}

INTERPOLATED TO
COMPUTATION INTERVAL

PEAK TIME TO VOLUME oT PEAK TIME TO
PERK PEAK

{CF5) (MIN) 1 5.4 {MIN) {CF5}) (MIK)

36.52 774 GO -74 2.00 ig.52 774.00

36 52 176.00 T4 2.00 16.52 176.00

1156E+02 EXCESS=~

211.94 81a ao .13 2,00 211.94 810.00

MMM
STAGE

VOLUME

(N}

74

.74

.73

TIME OF
MAX STAGE

-1156E+02 EXCESS= O000DE+00 OUTFLOWa .1156E+02 BASIN STORAGE= .2)35E-02 PERCENT ERRCR«

.0000E+00 OUTFLOW= .1156E+02 BASIN STORAGE= -B896E-03 PERCENT ERRORa

+1005E+0] BEXCESSe @00OE+00 ODTFLOWx 100SE+03 BASIN STORRGE= .13B81E-02 PERCENT ERRORa

0



B

FLOCD HYDRQGRAPH PACKAGE (HEC-1} .
JUN 1958 .

VERSION 4.1 .

.

RUN DATE 25MARCS TIME 15;:;07:1% *
.

bR L L Ty Y T T P

X X000 podidy X
X X X X X XX
X X X X X
OUNENK XXX b4 KEXXX X
X X X x X
b X X X X X
X X XX KXx XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 [JAN 7231,

THE DEFINITIONS OF VARIABLES -RTIMP-

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP B1.
NEW OPTIONS: DAMBREAX OUTFLOW SUBMERGENCE

(R ERENAER AT FERE NN L L RN T T TR R R Iy
- U S. ARMY CORPS OF ENGINEERS *
HYDROCLOGIC ENGINEERING CENIER -
605 SECOND STREET .
DAV1S, CALIFORNIA 9561§ .
(916} 756-1104 .

*

LR o U,

HECLGS, HEC1DE, AND HEC1KW

RHD -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1871-5TYLE INPUT STRUCTURE.

THIS IS THE FORTRAN7? VERSION

» SINGLE EVENT DAMAGE CALCULATION, DSS.WRITE STAGE FREQUENCY,

DSS5:READ TIMB SERLES AT DESIRED CALCUTATION INTERVAL LOS5 RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

BAGE 1
LIRE | {> TR o.... P 4 ..., S5.ininnn 6....... 7. .8 9 10
*DEAGRAM
1 D GOLDEN HILLS SUBDIVISIGN EXISTING CONDITIONS 24-HOUR, 1006-¥YEAR EVENT
2 1D GENERATED 2/2005 BY WCOOD RODGERS INC
3 ID M sEEAE S S INamdadldara A ACAOTr S XTI dSSScdsumaErEm=aa=c=Ta
A
a T 2 1THMARTS 0200 1GMARY7E 0z00
5 IN 1
6 10 3
.
T KK EX1  RUNOFF FROM EXISTING AREA 1
] BA 1.7286
9 PH 0.41 0.78 1.29 1.39 1.48 1.93 2 87 4.4
10 LS [}} 81.8
11 uD 1.21
12 KK EX2  RUNOFF FROM EXISTING AREA 2
13 BA 0.662)
14 PH a.a1 o718 1.29 1.39 1 43 1 93 2.87 414
15 LS s} 4.6
16 [1;+] 0.80
. o
17 KK EX}  RUNOFF FROM EXISTING AREA 3
18 BA 2.2979
19 uD 1 36
-
20 KK EX4  RUNOFF FROM EXISTNG AREA 4
21 BA 0.2915
22 LS [} 80.5
23 uD  0.735
24 KK REX4_3  ROUTE RUNOFF FROM EKISTING RREA 4 TO DESERT WAY
- IN OVERLAND SHALLOW FLOW
25 RD 6§18  0.014 0.04 TRAP 100 0.33
.
26 KK REX4_3  ROUTE RUNOFF FROM EXISTING AREA 4 TO CP3 IN DESERT WAY TRAP CHANNEL
27 RD 850 0 009 0.03 TRAP 10 ¢.13
.
26 KK CPl  CONCENTRATION OF EX3 AND EX4 WITHTN DESERT WAY CHANNEL
29 HC 2
.
k1] KK REX3_1  ROUTE CP3 TO CP1 IN DESERT WRY CHANWEL
11 RD 914 0.p03 0,03 TRAP 10 0.32
B
HEC-1 INPUT PAGE 2
LINE ID...... | R I Y - P - S, B P P T 1
32 KX CP}

FINAL CONCENTRATION POINT WITHIN DESERT WAY CHANNEL IN NORTHWEST



T CORNER OF SITE

a3 HC 3
.
34 KX BXS RUNOFF FROM OFFSITE AREA S
35 BA 0.3020
36 LS a 82 1
17 unD 0.51
.
38 zZ

SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE {V] ROUTING {--->} DIVERSION OR PUMP FLOW
NO. { } CONNECTOR {<---] REFURN OF DIVERTED OR PUMPED FLOW
7 o1
12 . EX2
17 . . EX3
20 . . . EX4
v
. . . v
24 . . . REX4_3
. v
. . . v
26 . . . REX4_3
28 . . CP3...iurninnn-
. v
v
a0 . . REX3_1
32 CPlevr «n v aen vmns menens
34 . EXS

{+*+=) RUNOFF ALSQ COMPUTED AT THIS LOCATION
Jaerarrrdsanvraavritsbitnranavdbrdibairan. T T T T T e T S R L
. .

-
FLOOD HYDROGRAPH PACKAGE (HEC-1} -
JUN 1998

VERSION 4.1

- U.S. ARMY CORPS QF EMGINEERS .
. HYDROLOGIC ENGINEERIRG CENTER .
- 609 SECOND STREET -
. DAVIS, CALIFORNIA 95616 .
. *
" .
. .

RUN DATE 2SMARGS TIME 15:07.19 {916) 756-1104

.
. -
. +
- -
. .
- -
- .

PN Y TR T e T R R N AL R R R R g EhEtRtAR AT i T ARk p AR YRR T

GOLDEN HILLS SUBDIVISION EXASTING CONDLITIONS 24 -HOUR, 100 -YERR EVENT
GENERATED 2/2005 BY ROOD RODGERS INC

ACEAC=moasAOO0OCaCamaCISO0OANENEIRCUATS QM EARslmneYcazas

5 10 OUTPUT CONTROL VARLABLES

IPRNT 3 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QsCcAL 6. HYDROGRAPH PLCT SCALE

1T HYDROGRAPH TIME DATA

NMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE 17MAR79 STARTING DARTE

ITIME 0200 STARTING TIME

RO 1441 WUMRER OF WYDROGRASH GRDINATES
NDDATE 19MhR78 ENDING DATE
NDTIME 0200 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .03 HOURS

TOTAL TIME BASE 48 .00 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATION FEBT

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAMRENHELT

e eaw bk hwa wed shd wEs dva AR Aes eFd Ewd o wvda wAE AR bR REE SRR www k¥ EEw wkd ARk Ay ks wre vhE edd akd TRY whv mEs AEW




CvvardTe b s v a

7 KK . EX1 RUNOFF FROM EXISTING AREA 1

SUBBASIN RUNOFF DATA

8 BA SUBBASIN CHARRCTERISTICS
TARER 1.73 SUBBASTN AREA

PRECIPITATION DATA

3 PH DEPTHS FOR  0-PERCENT KYPOTHETICAL STORM
..... HYDRO-35 . ... sevaanes o.n  TP-AD L oLl L. L Lo... TEP-49 . ......
5-MIN 15-MIN &0-MIN  2-HR 3-HR €-WR  12-HR 24-HR 2-DAY 4-DAY 7-DAY L0-DAY
.41 .78 1.29 1.13 1 48 1.53 2.87 4.14 .00 .00 a0 .00
STORM AREA = 1.73
10 1§ 5CS LOSS RATE
STRTL .44 INITIAL ABSTRACTION
CRVNBR 81.80 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
1w SCS DIMENSIONLESS UNTTGRAPH -
TEAG 1 21 LAG
e
UNIT HYDROGRAFH
183 END-OF-BPERIOD ORDINATES
6. 11. 17, 5. a8 50. 3. 79 5. 112
129. 151, 173 195, 219. 243, 279, 308. 341, 178
412. 147 477 506. 536. 563. 5B4. §04. 624. 640.
651. §62. §73 676 678. 680 6BL. 679. 677, 675
669. §57. §46. 635 623. 610. 597 581, 589. 554.
539, 522. 504, 485. 467 445, 423, 101. 379, 361
342, 124. j08. 295 282, 269. 257, 246. 215, 224
215, 206. 196 188. 181. 174, 168. 161. 154. 147
141. 135 130. 124 119. 111 107 102. 38. 9.
s0. 87, 83 79 75. 72. 69 6. 84 6L.
sa. 55. 51, 50 48, 46. 4. a2. 0. T
37, as, 34, 3z, 1. 0. 28. 27. 26. 25
24, 23 22. 21 20 19. 18, 18. 17. 1&.
15. 15 14 13 13. 12. 12. 11, 11. 10.
10. 9 3. 3 a. 8. a. 7 7. 7
1. 6. 5. 5. 6. 6. 5. 5. 5 5
4 4. 1 4, 4. 1. 3. 3. 1 3
2 2. 2 2 2. 1 1. 1. 1. 1
3. o. o,
v ‘e . s iae
HYDROGRAPH AT STATION EX1
TOTAL RALNFALL = 4.11, TOTAL LOSS = 1.83, TOTAL EXCESS = 2.30
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-Hg 48.00-HR
ICFS) [HR}
(CFS}
579. 13.27 250. 107. 53, 53.
{ INCHES) 1.344 2.298 2.298 2.298
[AC-FT} 124. 212 212, 212
CUMULATIVE AREA = 1 71 80 M1
BRSoESe ses MMu vk maw aas Snowen Saa aak dNs wws ver Sbe S0 vkt EYE 140 FEE SS1 vEE sbe tam b aee bee bk ehe eee sre sva sas
Peserrerraries
. .
12 ¥K . EX2Z RUNOFF FROM EXISTING RREA 2
. .
vererevervTLan
SUBBASIN RUNOFF DATA
13 BA SUBBASIN CHARACTERISTICS
TAREA 66 SUBBRSIN AREA
PRECIPITATION DATA
14 PH DEFTHS FOR  O-PERCENT HYPOTHETICAL STORM

++ «« HYDRO-3S5 ...... e e TP-40 «. ... iiinnn. e e
5-MIN 15-MIN &0-MIN 2-HR 3-HR 6-HR 12-HR 24 -HR 2-DAY 4-DAY 7-DAY 10-DAY
41 .78 1.2% 1.38 1.48 1.931 2.87 4.14 -G . 0D .00 .00

STORM AREA a .66



15 LS §CS LOSS RATE

STRIL .68 INITTAL ABSTRACTION
CRVNBR 74_60 CURVE WUMBER
RTIMP .00 PERCENT IMPERVICIS RRER
16 UD SC5 DIMENSIONLESS UNITGRAPH
TLAG .84 LAG

UNIT HYDROGRAPH
127 END-OF-PERICD ORDINRTES

s, 106. i8. 29. 41. 55 89. a7. 106. 127.
152. 178. 207. 2317. 266. 292. 317. 335. 354, 3é8.
318, 387 389, 391, g1, 189. 3a7. i78 158, 358,
346 . 33S. 322. 309. 204 . 270. 262 242. 223. 207.
191. 176- 16S. 154. 144. 135. 126. 118. 110. 104.
88. 92. BG. 8l1. 6. T1. 66. 61. 57. 4.
51 47. 44. al. 39, 36, 4. iz 9. 28.
26. 24. 22 21, 20, 14%. 17. 16. 15. 14.
i3. 13. 12. 11. 10. 10. g. a. 8. 7.
7. 6. 6. 6. 5. 5 5 4. 4 4.
4. 4. 3. 3. 3. 3. 3 2 2. 2.
2. 2. 2. 1. 1. 1 1 1 1. o.
a. 9.
rew (X x: b LR o
HYDROGRAPH AT STATION EX2
TOTAL RAINFALL = 4.14, TOTAL LOSS = 2.40, TOTAL EXCESS = 1.74
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
&-HR 24 -HR T2-HR 4B 00-HR
+ (CFS) (HR}
{CPS)
- 228. 12 87 16, 3. 15. 15.
{TNCHES) 1.060 1.740 1 740 1.740
{AC-FT) a7. 61. 61. 61
CUMULATIVE AREA = .66 SQ MI
tee ses wme ass mew wed @T Ama Gwa bes 4AF wed EE €08 Aws mew wsd GL0 LU PR YA waa See cmTommmoase gdw SRR wes frw o wes wed wew
PR —
. .
17 KK . EX3 * RUNOFF FROM EXISTING AREA 3
4 -

rrEasRETANTYEY

SUBBASIN RUNDFF DATA

18 BA SUBBASIN CHARACTERISTICS
TAREA 2.30 SUBBASIN AREAR

PRECIPITATION DATA

14 PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
.... HYDRO-35 .....- Chaa e saeaas TP-40 ... .- aaaan e reaas TP-4% .....- ---
5-MIN 15-MIN €0-MIN 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DARY 7-DAY 10-DAY
.41 -8 1.29 1.3% 1.48 1.83 z.97 1 113 .a0 .00 1) -co
STORM AREA = 2.230
15 LS S¢S LOSS RATE
STRTL .68 TIMLITIAL RBSTRACTLION
CRVNER 74.60 CURVE NIRMBER
RTIMP .00 PERCENT IMPERVIQUS AREA
15 UD SCS DIMERSIONLESS UNITGRAPH
TLAG 1.36 LAG
ek
UNIT HYDROGRAPH
206 END-QF-PERTCD ORDINATES
-] 12, 18. 23. 36 50. 63. T7. 94. 111.
129. 146. 187. 151 214. 238. 265 . 296. 3z7. 359,
392, 429, 466 . 503. 539, 570. 601. 633, 663, 685.
7086 728, 749. 761. 773, 785. 196. BOQ. B02. an4,
BOG . B80S. B03. 801. 799. 792. T80. 768 756, T44.
710. 716. 703. 689 673, 657. 542, 625. BOS . SB6 .
567, 547. 524. 500. 477 451, 434, 414, 385. 375
i60. 346. 133, 319. 307. 295. 283. 272. 261 . 251.
241. 232. 223, 216, 209, 20z2. 194, 187. 180, 173.
166. 160. 154, 149. 4], 137. 131 125. 118, 115.
111. 107, 103. 949 96. 92. aa. 8a, B2. T9.
6. 13, 0. 67. 64. 61. 59 57. 55. 51.
51. 48. 46 . 44. 42, 4l. 50 3a. 1. a5,
Ja, 2. 1 3o. 29. 28. 27. 26. 25. 24.

23 22. 21. 21. 20 19. 18. 1T, 17 16.



aew

TOTAL RAINFALL =

PEAK FLOW
{CFS1

-

+ 515.

16. 15

krn

20

21

14

22

Hrw

BA

PH

LS

rew

23

‘e

TOTAL RAINFALL =

PEARK FLOW

{CFS)

+

+ I18.

ek ARE www

3. 13 12, 12. 11 11.
11 10 10. 9. 9 g e. -] 8 a
a. 7. 7. 1 7 6 6 [ & 5.
5 5. 5 q. L] 4 4. 4 3. 3.
3 3 3. 2. 2 2 2 2 1. 1
1 1 1. a. G. 0
e v rew aas
HYDROGRAPH AT STATION EX3
= 4.13, TOTAL LOSS = 2.39, TOTAL EKCESS a 1.73
T1ME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 48 0O-HR
(HR})
(CFS5)
13.43 252. 107 54 54.
[TNCHES) 1 D18 1 734 1.734 1.734
(AC-FT} 125, 212, 212. 212,
CUMULATIVE AREA . 2 30 SQ MI
Ed WA EE BAS EAF RTY YT 4E4 B4 AR keh akm ABa Fue anm aNE AGS Gdw KRF B4 Bpm bk RN FEr sew et A Eew
sEdrad s adaadna
. .
. EX4 RUNOFF FROM EXISTNG RREA 4
- +
srrkasbeasanay
SUBBASIN RUNOFF DATA
SUBBASIN CHARACTERISTICS
TAREA -29 SUBBASIN AREA
PRECIPITATION DATA
DEPTHS FCR 0-PERCENT HYPOTHETICAL STORM
. .. FYDRO-35 ... .. fee eeee aeo .. TP-40 e e . vee e we TP-39 ...,
5-MIN L15-MIN &0-MIN 2-HR 3-HR &-HR 12-HR 23-HR 2-DAY 4-DAY 7-DAY 10-DAY
.4l 74 1.29 1.39 1.48 1.:3 2 B7 4.14 00 -qo .00 .og
STORM AREA = .29
SCS LOSS RATE
STRTL 48 INITIAL ABSTRACTION
CRVNBR 80.50 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS ARER
SC5 DIMENSIONLESS UMLITGRAPH
TLAG 74 LAG
ten
UNIT HYDROGRAPH
112 END-OF-PERIOD ORDIMATES
2. S. 10 16. 22. 30. hY:] 8. 58 71
84. 5. 115, 130. 141, 156, 155, L74 179 184.
186 187, 187 186 1B4. 180. 175. 16%9. 163. 157.
150. 143. 134, 126. 11&. 106. 87T, BS. 82. 16.
71 66, 61, 57, 53, 50 47, 44, 41. 38.
a5, 3 30, 28. 26. 24, 23. 21. 20, 18.
17. 16. 1s 14 13. 1z2. 11. 10. 9. 9.
a. 8. 7. 7 [ 6 5, 5. 5. '™
4, q. 3 . 3. 3. 3. 2. 2 2.
2. 2. 2 2. 2. 1. 1. 1. 1. 1.
1. 1. 1. 1 1. 1. 0, 0. 0. 0.
a. o.
s ) as v ew
HYDROGRAPH AT STATION E¥Xa
4.14, TOTAL LOSS = 1.9%4, TOTRL EXCESS = 2.20
TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR 72-HR 48 .00-HR
(HR)
(CFS)
12.80 a1, 1. 9. 9.
[INCHES] 1.322 2.1%7 2.157 2.197
{AC-FT} 21. LW 4. 34.
CUMULATIVE AREA = .29 5Q MI

are aaw

Tad wwa add oenn ENd LEs wEs wvw GAE kEt KRR Rea Ban

are waw o a

AE rak wke kne mEp pkw wTR mwE awd

CXa T



+

+

24 KK

25 RD

FavrETsserrvEw

. .

r REX4_3 + RCOUTE RUNOFF FROM EXISTING ARER ¢ TO DESERT WAY

XTI T ST E L]

HYDROGRATPH ROUTING DATA

MUSKINGUM-CUNGE CHANNEL ROUTIHNG

L €18 CHANNEL LENGTH
5 0140 SLOPE
N 040 CHANNEL RQUGHNWESS COEFFICLENT
Ch ,00 CONTRIBUTING ARER
SHAPE TRAP CHANNEL SHAPE
] 100 00 BOTTOM WIDTH OR DIRMETER
Z .1} SIDE SLOPE
COMPUTED MUSKINGUM-CUNGE PARAMETERS
CCMPUTATION TIME STEP
ELEMENT ALPHA .1 DT DX PEAK TIME TO
PEAK
[MIN) {FT} {CF5) [MIN)
MAIN .22 1 &4 2 00 206.00 137.53 770.00
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN .22 .64 2 00 137.53 770.00

Zz.20

CONTINUITY SUMMARY {(AC-FT) - INFLOWa .3416E+D2 EXCESS= .0000E+00 OUTFLOW= .3416E+02 BASIN STORAMGE=

PERK FLOW
{CFS)

138.

ke v kb

26 KK

27 RD

Y] L) LRy arr

WIDROGRAPH AT STATION  AExs 2

TIME MAXIMUM RVERARGE FLOW
6-HR 24-HR 72-HR 48.00-HR
(HR}
{CFS)

12.81 41. 17. 5. 9.
(INCHES) 1.322 2.197 2.197 2.197
{AC-FT) 21 34 34. iq.

CUMULATLVE AREA = 29 Sg MI

wedh bbb Ewd EE® wan BEw whe TTE Asw vab akk EEF OWEY REE WEE bRd ada WL EAL A

araded bbb

MAXTHMUM
CELERITY
{FES)

3.45

2449E-02 PERCENT ERROR= .0

Fu% Rk du b kkE AT EFT wwq ask BEL RS

[ »
- REX4_3 * ROUTE RUNOFF FROM EXISTING AREA 4 TO CP3 IN DESERT WAY TRAP CHAMNEL
. .

I TEE AL LR

HYDROGRAPH ROUTING DATA

MUSKINGUM-CUNGE CHANNEL ROUTING

L B50. CHANNEL LENGTH
5 .0090 SLOPE
N .030 CHANNEL ROUCHNESS COEFFICIENT
Ch .00 CONTRIBUTING RREA

SHAPE TRAP CHANNEL SHAPE
WD 10 00 BOTTOM WIDTH OR DIRMETER
z 33 SIDE SLOPE

XE]
COMPUTED MUSKINGUM-CUNGE PARMMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT DX PEAK TINE TO
PEAK
(MIN} {FT} {CF5) {MIN)

MAIN 1.25 1.50 2.00 425.00 137.42 771.55

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MARIN 1.25 1.50 2.00 137.3 T772.00

YOLUME

{IK)

2.20

2.20

CONTINUITY SUMMARY (AC-FT) - 1NFLOWa ,3416E+02 EXCESS= .0000E+00 QUTFLOW= .3416E+02 BASIN STORRGEas

MAXIMUM
CELERETY
{FP5}

7.09

.8090E-{13 PERCENT ERROR~= .0




HYDROGRAPH AT STATION

REX4_3

Sad wwE Arw Wk

PERK FLOW TIME MAXTMUM AVERAGE FLOW
6-HR 24 -HR 72-HR 48 .00-HR
* ICFS) {HR)
(CFS)
3 137 12.87 41 17 9. 9.
{INCHES) 1.322 2 187 2.197 2.197
(AC-FT) 21. 4. 34, 34.
CUMULATIVE AREA = 19 50 MI
YA wew wed St EE SRR bEd ek bk ewd TEE 0N 14k D44 a%a et kk see avs wer bk dEr sna
[
. -
28 KK . [od - CONCENTRATION OF EX3 AND EX4 WITHIN DESERT WAY CHANNEL
- -
arhrarbebrinas
19 BC HYDROGRAPH COMBINATION -
1COoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
e
P e i . e
HYDROGRAPH AT STATION o5}
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 48 .00-HR
. (CFS) {HR)
(CF&}
+ 599, 13.27 293, 124. 52 62.
[ INCHES) 1.052 1.786 1.786 1 786
(AC~FT) 145 237. 247 247.
CUMULATIVE AREA = 2 59 5Q M1
YEh AT pw AAE KSR kRS AR b ks KR FEE kdw KT AR AET FEE TR
O
. .
30 KK . REX3_1 - ROUTE CPI TO CP! IN DESERT WAY CHANNEL
Ty
HYDROGRAPH ROUTING DATA
31 RD MUSKINGUM-CUNGE CHANNEL RQUTING
L $14. CHANNEL LENGTH
5 0030 SLOPE
N 030 CHANNEL ROUGHRESS COEFFICIENT
ca 00 CONTRIBUTENG RREA
SHAPE TRAP CHANNEL SHAPE
WD 10 00 BOTTOM WIDTH OR DIAMETER
2z 3) SIDE SLOPE
.
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEPR
ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME
PERK
(MIN) (FT) (CF5) (MIN) {IN}
MAIN .72 1 54 1.90 914.00 598,02 797.18 1.79
INTERPOLATED TO SEECIFIED COMPUTATION INTERVAL
MAIN .72 1 50 2 e0 597.87 T98.00 1.79
CONTINUITY SUMMARY (AC-FT) - INFLOW= .2466E+03 EXCESSa 0Q00E+0¢ OUTFLOWa .2466B+03 BASIN STORAGE=
"ew e e e e
HYDROGRAPH AT STATION REX3 1
PEAX FLOW TIME MAXIMUM AVERAGE FLOW
6 -HR 23-HR 72-HR 48 00-HR
+ {(CF5) {HR}

MAXTMUM
CELERITY
{FPS)

8.900

(23]

TET HE AEE kA RN E EE N ges Ry AAS NET EEX wkk hkE kA A

+1345E-02 PERCENT ERRORw

rra mwe

.0



+

+

+

598.

12 KK

33 HC

rae

PERK FLOW

{CFSY

1354,

34

35 BA

14 PH

L1

37

TOTAL RAINFALL =

PEAK FLOW

{CE'S)

11 30

ra

[CFS}

291,
{INCHESI] 1 050
{AC-FT) 145.

CUMULATIVE ARER =

wwa whT mmE tEE b

Arrrrenreidien

. cel -

"

T T TIR T L)

HYDROGRAPH COMBIHATION

TIME

(HR)

13.20

ICOMP 2

HYDROGRAFH AT STATICH

6-HR
{CFS)
6§17
[ LNCHES} 1.152
(AC-FT) 306

CUMULATEVE AREA =

bk mTE k4 mwE wew

rrhrrrErERrEYY

-

- EXs *

"

12a. 62. 62

1 786 1,786 1.786

247 247. 47
2.59 SO ML

ewd AT wew ves eha whe A4 KEY Wy brd bra

NUMBER OF HYDROGRAPHS TQ COMBINE

i

CPl

MAXIMUM AVERAGE FLOW

24-HR 72-HR 48.00-HR
262 i31. 131.
1.957 1.958 1.958
520, 520. 520.
4.38 SQ HMI

ape wEa A AR pEw wws BEE AEd AAF wEE wEw

RUNOFF FROM OFFSITE AREA 5

Arrvr T hErETEY

SUBBASIN RUNOFF DRTA

SUBBASIN CHARACTERISTICS
TRRER .30 SUBBASIN RREA

PRECLPITATION DATA

DEPTHS FOR  O-PERCENT HYPOTHETICAL STCRM
..... HYDRO-35 .. .. e e ... TP-40 L. ... e e
G-MIN LS-MIN G60-NIN 2-HR 3-HR B-HR  12-HR  24-¥R  1-DAY
.41 .78 1.29 119 1 48 1.91 2.87 4.14 N
STORM AREA a .30
S¢S LOSS RATE
STRTL .44 INITIAL ABSTRACTION
CRVNBR §2.10 CURVE NUMBER
RTIMP .00 PERCENT TMPERVIOUS AREA
8C5 DIMENSLONLESS UNITGRAPH
TLAG .51 LAG
O
UNIT HYDROGRAPH
78 END-OF-PERIOD ORDIMATES
5. 13, 26. a1 s8. 79. 105. 134
225. 245. 261 272, 275. 271, 275. 288
232, 218, 201. 182. 161. 143, 126. 113
B3. 5 69. 82. 56. 51. 48 40
30 27 25. 22. 20. 14, 16 14
1L 10 s, B. ? €. [ 5
4. 3. 3. L 3. 2. 2. 2
1. 1. 1. 1. 1. 1, [} 5}
e aaw . P
HYDROGRAPH AT STATICN EX5
4.14, TOTAL LOSS = 1.81, TOTAL EXCESS = 2.131
TIME MAXIMUM AVERACE FLOW
6-HR 24-HR T2-HR 48.00-HR
{HR)

(CFS)

aww dwd was

FINAL CONCENTRATION POINT WITHIN DESERT WAY CHANNEL IN HORTHWEST

asr wrw wrre

Skd wEd PEE wka NEa wwa

Ak dEE YRR bas WEE wEE

vee- TP=43 (L.l -
4-DAY T-DAY 10-DRY
-00 oo .00
. 167. 197,
- 257. 245.
. 102. 9z,
7. 31,
- 13, 12.
. S. 4.
. 2. 2.

ark v



195. 12 57 45
{IRCHES) 1.405
{AC-FT) 23.

CUMULATIVE RRER =

9. 9. 9
Z.330 2 330 2.330
i8 ia. 3B.
.30 §Q MI

RONOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, ARELA IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERICD BASIN
OPERATION STATION FLOW PEAK AREA
G- HOUR 24-HOUR 72« HOUR
HYDROGRADPH AT
EX1 579 13,27 250. 107, 53 1.73
HYDROGRAPH AT
EX2 228, 12 87 76. i1. 15. .66
HYDRCGRAPH AT
-2 4] 515, 13 43 252, 107, 54. 2.30
HYDRGGRAPH AT
EX4 1ig. 12 BO 41 i7. . 9. 29
ROUTED TO
REX4_3 138,  12.e3 al. 17. 9. .28
ROUTED TO
REX4_1 137, 12.87 41. 17. 9. 29
2 COMBINED AT
Cpl 589 13,27 293. 124, 62. 2 59
ROUTED TO
REX3_1 598.  13.30 293, 124, 62. 2.59
3 COMBINED AT
CPl1 1354 13 20 §17. 262. 131. 4.98
HYDRG-GRAPH AT
EXS 195 12 57 46. 19. g. .30
SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
{FLCW IS DIRECT RUNOFF WITHOUT PASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL
ISTAQ ELEMENT oT PERK TIME TO VOLUME DT PEAK TIME TO
PERK PERK
(HIN) [CFS) (MIN) {IN) (MIN) {CFS) [MIN}
REX4_3 MANE 2.00 137 53 770.00 2 20 2.00 137.53 770.00
CONTINUITY SUMMARY (AC-FT) - INFLOW= .3416E+02 EXCESS= 0O00E+00 OUTFLOW= .3418Ey02 BASIN STORAGEa
REX4_3 MANE 2.00 137.43 771.55 2 20 2.00 137.312 772.00
CONTINUITY SUMMARY (AC-FT} - INFLOW= .3416E+02 EXCESS= .0000E+00 CUTFLOW= .31416E+02 BASIN STORAGE=
REXI_1 MAME 1.50 598.02 797.36 1.79 2.00 537.87 798.00

CONTINUITY SUMMARY (AC-FT) - INFLOWa

*++* NORMAL END OF HEC-1 *++

-2466E+031 EXCESS=

OCO0E+OD QUTFLOW=

-2466E+03 BASIN STORAGEn

MAX IMLM TIME OF
STAGE MAX STAGE
VCLUME
({IN)
2.20

.2449E-02 PERCENT ERRORa

2.20

.8090E-0} PERCENT ERRORa

1.79

+1345E-02 PERCENT ERRORa
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*  FLOOD HYDROGRAPH PACKRGE (HEC-1] =
. Juw 1398 .
' VERSION 4,1 .
. .
* RUN DATE  25MAROS TIME 15:10 )
. .
. .

LEAL R L L L R T R T L T T T N

R R T N T P Py

. U.S. ARMY CORPS OF ERGINEERS -
- KYDROLOGIC ENGINEERING CENTER '
. 5§09 SECOND STREET .
- DAV1S, CALIFORNIA 95616 -
¥ (316) 756-1104 .
r .
- +

LR R R T L L R L L L L T E T R e,

X X XX00000 XXRXX X
X X X X X X
X X X X X
pebodseguuddsd X XXXXX X
X X X X .3
X X x X X X
X X X000 0000 WK

THLIS PROGRAM REPLACES ALL PREVIGUS VERSIONS OF MEC-1 KNOWM AS HECL (JAN 73}, HEC1GS, HECIDH, AND HECL1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE L973-STYLE INPUT STRUCTURE
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION

WEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE ,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMBT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT
LINE ID....... 1 P B 4. . 5.0 LB L el B.... ..%.....
*DIAGRAM
1 ID GOLDEN HILLS SUBDIVISIOM PROPOSED (CONDITIONS 24-HOUR, S-YEAR EVENT
2 ID GENERATED 1/2405 BY WCOD RODGERS INC
3 D e e L e L L L T L T T S T ey —
.
4 iT 2 17MARTS 0200 L9MARTE o200
S IN 1
6 0 k]
7 KK OFF4 RUNOFF FROM OFFSITE AREA 4
8 BA ©.2070
9 PH a 18 0.34 0.56 [ I ] 0.84 1.20 1.68 2
1¢ LS 0 82
11 oD G 478
12 KK ROFF4 ROUTE OFFSITE WATERSHED 42 TO NORTHERN BOUNDARY OF SITE IN PRGPOSED
* TRAPEZOIDAL CHANNEL
12 RD 2137 0.047 Q.03 TRAP S 0.33
.
14 KK QFF3 RUNOFF FROM OFFSITE AREA 21
15 BA 0 0a00
1€ LS Q 82
17 un 0.13
N
18 XK DEV4 RUNOFF FRCM PROPOSED WATERSHED 4
19 BA ©0,023]
20 LS 0 82
21 D 0,14
22 KX cPa CONCENTRATION POINT ALONG THE NORTHERN BOUNDARY OF THE SITE
23 C 3
f}
24 KK RCP4_2 ROUTE CP4 TO CP3
25 RD 616 G.051 4.03 TRAP 10 0.33
x
26 KK OFF2 RUNOFF FROM OFFSITE AREAR 2
27 BA 0.1732
28 LS a B2
29 Lija] 0.54
.
3Q KK DEVY
31 Bh  0,0724
32 LS 0 B3 5 11.1
33 un Q.17
HEC-1 IMPUT
LINE ID.. ... . ......2... [ - 4..... [ T 1 [ B - I

SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

PAGE

25

PAGE

-10



4
35

k1
37

k1)
39
40
41

42
41
44
45

46
47
- 48
49

S0

51

52
53
54
55

56
57

58
S9
60
61

62
63

LINE

64
65

&6
87
£38
69

70
71
T2
73

T4
75

76
77

78
79
ao
a1

a2
83
B4
as

86
a7

"

*SRER '9REZ ‘9E5EH “BR

i

BA

rgpER *SRER ‘EE ‘AR SEPR CEGRER "BR

‘RE

cP3

RCP3_1
2500

OFF1
1.7296
L.21
DEV2
0.0957
0.25
DEV1
0.0115

0.16
chl
OFF6
0.1860

0.4539

ROFFE
1230

QFFS
2.2212

1.32

CPOFy
2

PR

ROFF5&
1394

DEVE
0.011%
o
0.070

DEV1D
0.0948
L]
0.¢70

ced
3

rcea_7
1531

DEVS
0.0618
a.11
DEV7
0.0227

Q.17

CONCENTRATION POINT ALONG THE NORTHERN BOUNDARY OF THE SITE

ROUTE CP3 TO CP1 (NORTHWEST CORNER OF SITE)
0.024 Q.03 TRAP 190 013

RUNOFF FROM OFFSITE AREAR 1

81.8

RUNOFF FROM PROPOSED WATERSHED 2

.1 11 5

RUNOFF FROM PROPOSED WATERSHED )

a0.2 B.2

COWCENTRATION POINT AT MORTHWEST CORNER OF SITE TO CROSS DESERT WAY
IH CULVERT

RUNOFF FROM OFFSITE AREA 6

82

ROUTE OFFSITE 6 IN PROPOSED CHANNEL THROUGH DEV1Q
0.074 o a3 TRAP 14 0.33

RUNOFF FROM OFFSITE AREA S

80.7

CONCENTRATION POINT AT NORTHERN BOUNDARY OF DEVE

HEC-1 INPUT PAGE

- . TR S T - FR 7.

ROUTE CPOFF TO CP8 [DOWNSTREAM BOUNDARY OF DEVS}
0.075 0.03 TRAP 10 0.33

RUNOFF FROM PROPOSED AREA 8

16.6 10.2

RUNOFF FROM PROPOSED AREA 10

84.0 T.3

CONCENTRATION POINT AT DOWNSTREARM BOUNDARY OF DEVA

ROUTE CP8 TO CP7 [DOWNSTREAM BOUNDARY CF DEVY)

0.079 0.03 TRAP 10 0.33

RUNOFF FRG+ PROPOSEC ARER 9

75.5 12.0

RUNOFF FROM PROPOSED AREA 7

70.1 5.8

COCENTRATION POINT AT DOWNSTREAM BOUNDARY OF DEV?



:3:}
89

ap
91
92
93

LINE

94
85

96

97

98
99
100
101

102
103

104
105

106
107

108
103
110
111

112
113

114
115
116
117

113
119

120
121

LINE

122
123
124
125

126
127

128
L29
1190
131

132
133
134
135

136
137

KK RCPT_S
RD 3da
KK  DEVs
BA ©.0053
LS 0
un o0.11
.

m.......]
KK cpe
HC 2
.

KK RCP6_5
N

RD 270
.

KK  DEVS
BA 0.0091
LS 0
uD 0.1
.

K® CPs
HC 2
-

KK RCPS_1
RD 1120
-

KX TOTCPL
KC 2
KK  OFF7
BA  0.0831
is 6
up 0.3t
.

4.4 ROFF7
RD 1635
.

KK DEV12
BA 0.0346
LS 0
UD  0.04
N

KK CPi2
He 2
N

KK  RCP12
RD 800
-

ID.. I §
KK DEV1l
DA 0.0335
Ls 0
UD 0.05
N

KK  CPLl
HC 2
w

KK OFF8
BA 0.0228
LS 0
UD  0.185
KK  DEV1)
BR 0.0511
LS o
uD  0.20
.

KK CP13

HC 3

ROUTE CPT TC CP6 [(WESTERN BOUNDARY QF SITE)
0.016 0.02 TRAP 10 0.3}
RUNOFF FROM FROPOSED AREA §
72.0
HEC-1 INPUT
PR - L FICI P B, T.. ..8 9
CONCENTRATION POINT AT THE MID-WESTERN BOUNDARY OF SITE NEAR
RQUTE RIMOFF CONCENTRATING AT CP6 TO CP5 IN DAMONTE CHANNEL ALONG
DESERT WAY
¢.003 0.03 TRAP 10 9.33
RUNOFF FROM PROPOSED hREA 5
BL.1 11.5
CONCENTRATION POINT WITHIN DAMONTE CHANMEL ATLONG DESERT WRAY
ROUTE CPS TO CP1l (NORTHWEST CORNER OF SITE)
0.002 0.03 TRAP i1} 0 33
TQTAL ADDITION OF FLOW AT NORTHWEST CORNER OF SITE
RUNOFF FROM OFFSITE AREA 7
82
ROUTE OFF7 TO THROUCH DEV?
0.136 0.03 TRAP 5 Q13
RUNOFF FROM PROROSED AREA 12
84 2.5
CONCENTRATION POINT AT THE DOWNSTREAM BOUNDARY OF DEV1Z
ROUTE CP12 TO CP1l (DOWNSTREAM BOUNDARY OF DEV11)
0.0682 0.03 TRAP 5 0.33
REC-1 [NBUT
....... - Y - - 6 .7 8 - P
RUNOQFF FROM PROPOSED AREA 11
1.0 13.0
CONCENTRATION POINT AT DOWNSTREAM BOUNDARY OF DEVLL
RUNOFF FROM OFFSITE AREA 8
BL .4
RUNOFF FROM PRODDSED AREA 13
83 2 11.0
CCCENTRATION POINT ALONG THE DAMONTE RANCH HIGH SCHOOL

10

PAGE 4

PAGE 5



96 ; RCPE_S

98 . DEVS
102 . CPS. .
. . v
. . v
104 . . RCPS_1
1086 . TOTCRL. ...... R
108 OFF7
. v
. . v
112 . . ROFFT
114 . DEV12
128 . CPl2..... .-
- - v
. . v
120 . . RCP12
122 DEVI1L
128 . CP1l. -
128 . QFF8
132 - DEV1Y
135 R CP13 e e
(***} RUNOFF ALSO COMPUTED AT THIS LOCRTION

P N TN R L L N L]
.

-
.
.
.
.
.
+

P Ry R T

" .
FLOOD HYDROGRAPH PACKAGE (HEC-1) - - U.5. ARMY CORPS OF ENGINEERS -
JUNR 1958 * . HYDROLOGIC ENGINEERING CENTER -

VERSION 4.1 - - 6§09 SECOND STREET .

* - DAVIS, CALIFORNIA 35616 -

RUN DATE 25MAROS TIME 15.10:03 . . {916) 756-1104 -
. . .

L Rt st T T T T N N R TR TR R L L) L A e L R T e T T

GOLDEN HILLS SUBDIVISION PROPOSED CONDITIONS 24-HOUR, S5-YEAR EVENT
GENERATED 13/2005 BY WODD RODGERS ING

5 IO OUTPUT CONTROL VARIABLES
TPRNT 3 PRINT CONTROL
IPLOT 4 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE 17MAR7S STARTING DATE
ITIME 0200 STARTING TIME
HQ 1441 NUMBER OF HYDROGRAPH ORDIMATES
NDDATE 19MAR7EB ENDING DATE
NDTIME 0200 ENDING TIME
ICENT 1% CENTURY MARK
COMPUTATION LNTERVAL .G3 HOORS

TOTAL TIME BASE 48.060 HOURS

ENGLISH UNITS
DRAINAGE RRER
BRECIPITATION DEPTH
LENGTH. ELEVATION
FLOW
STORAGE VOLOME
SURFACE AREA
TEMPERATURE

wEw waw kkh RAS BT FAW waw vkk kA R

chswyesatiTEEY

SQUARE MILES

INCHES

FEET

CUBLC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

FE EEE MR REE AR RE R EEE AR

BAE hud RkE wbd EEE kB k FEE RAE SRR Fkd A Wk



- OFFq  * RUNOFF FROM OFFSITE ARER 4

- -

Asdrrnrerer i

SUBBASIN RUNCFF DATA

8 8A SUBBASIN CHARACTERISTICS
TARER .21 SUBBASIN AREA
PRECIPITATION DATA
3 PH DEPTHS FOR  O-PERCENT HYPOTHETICAL STO
.... HWYDRO-35 ...... C e ciee TP40 LLLL.... L e ce. . TPe49 ...l
5-MIN 15-MIN §0-MIN 2-HR  3-HR  &-HR 12-HR 24-HR  2-DAY 4-DAY  7-DAY 10-DAY
.18 34 .56 .72 .84 1.20 1.58 225 oo .00 .00 .00
STORM AREA = 21
10 LS SCS LOSS RATE
STRTL .44 INITIAL ABSTRACTION
CRVHER 82.00 CURVE NUMBER
RTIMP .00 PERCENT TMPERVIGUS RREA
11 SCS DIMENSIONLESS UMITGRAPH
TLAG .48 LAG
UNIT HYDROGRAPH
74 END-OF-BERIOD ORDINATES
4. 11. 21, EER AT, 64, B6. 110. 136. 157.
175. 189. 197. 201, 202, 201. 135. 186. 177. 166.
155. 1a1. 125. 110. 96. BS. 75. 68. 1. S5
50. 45, 40. 36. 32, 29. 26. 23. 21. 19.
17 15. 13. 12. 11. 10. 9. 8, 7. 6.
6. 5 4. 4, 4. 3. 3 3. 2. 2
2. 2. 2. 1. 1. 1 1. 1. 1. 1.
o o. o 2
e ver ae rer e
HYDROGRRFH AT STATION OFF4
TOTAL RAINFALL = 2.25, TOTAL LOSS = 1 43, TOTAL EXCESS = 8z
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
£-HR 24-HR 72-HR 48. 00-HR
¢ (CFS) {HR)
{CFS}
. kL] 12.53 12, 5. 2. 2.
(IRCHES) .518 .818 .a1e .818
tAC-FT) 5. 5. 9. 9.
CUMULATIVE AREA - .21 S0 HI
tar bee wae ake dms ses ads Nab dEE BLs was wes s4h Aes 24k ARE FE bed Ree Wdd kS AAE bak Baa SEe BAA Mka mu kre Swd bew
NI T
. .
12 KK . ROFF4 = ROUTE OFFSITE WATERSHED 4 TO NORTHERMN BOUNDARY OF SITE IN PROPOSED
. .
HYDROGRAPH ROUTING DATA
11 RD MUSXIGUM-CUNGE CHANNEL ROUTING

L 2137, CHANNEL LENGTH

5 .0470 SLOPE

N 0}) CHANNEL ROUGHMESS COBFFICIENT
CA .00 CONTRIBUTING AREA

PE TRAP CHANNEL SHAPE
WD 5.00 BOTTCOM WIDTH OR DIAMETER

z .33 SIDE SLOPE

T
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M oT DX PEAK TIME TO VOLUME MAX IMUM
PEAK CELERITY
{MIN) {FT} {CFS) {MIN) {IN} {FPS)
MAIN 4.0% 1.42 2.00 534.25 3s.28 756.00 .82 9.19

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 4.09 1.42 2.00 3a.28 756.00 .82

e wma



CONTINUITY SUMMARY [AC-FT) - INFLOW-

.9033E+01 EXCESS= .0000E-00 QUTFLOW= 9013E+0} BASIN STORAGEa ,7624E-03 PERCENT ERROR=
e (L L) e rr rew
HYDROGRAPH AT STRATION ROFF4
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR 48.00-HR
+ (CFS) (HR)
{CFS)
+ 39, 12 60 . 12. ] 2. 2
{ INCHES) .538 .818 .B18 Blg
(AC-FTV 6. 9. 3 9.
CUMULATIVE ARER = 21 SO MI
wm waw kAR kW R EE ke Erh han ddd FEE dhm AkE kEd S48 40 EN4 kvd SAm awh Awa ban kb mkd wdkd rdkd ekm ¥F4 FEN 2N erEw wra
rreweviribbban
. . -
14 KK - QFF3 * RUNQFF FROM QFFSITE AREA 1
. *
teseriAnERT AN,
SUBERSIN RUNOFF DATA
15 BA SUBBASTN CHARRCTERISTICS
TARER .08 SUBBASIN AREA
PRECIPITATION DATA
9 PH DEPTHS TFOR Q-PERCENT HYPOTHETICAL STORM
- .. HYDRO-35 e meeeeas ... TP-40 ., ....... et e TP-49 .......... .
5-MIN 15-MIN 60-MIN Z-HR 3.HR &-HR 12-HR 24 -HR 2-DAY 4 -DARY 7-DAY 10-DAY
.18 .y .56 .72 84 1.20 1.68 2 25 00 .00 .00 .00
STORM AREA = .08
16 LS 8CS LOSS RATE
STRIL .44 INITIAL ABSTRACTION
CRVNBR 82.44 CURVE NIMBER
RTIMP 00 PERCENT TMPERVIOUS ARER
17 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .33 LAG
ara
UNIT HYDROGRAPH
52 END-QF-PERIOD ORDINATES
3. 11, 20 33, 49 69. a7 100. 108. 11t.
111. 107, 100. 9z, B2. 71. 59, 49. 4z, 6.
0. 27. 21. 19. 16. 14. 12. 10. 9. 8.
6. 5. 5. L] 3. 3. 3 2. 2. 2.
1, 1. 1 1. 1. 1. 1 a. Q.
a. G.
ra e e uw awa
HYDROGRAPH AT STATION QFF3
TOTAL RAINFALL = 2.25, TOTAL LOSS = 1.43, TOTAL EXCESS = B2
PEAK FLOW ‘TIME MAXIMUM AVERAGE FLGW
6-HR 24-HR T2-HR 48.00-HR
’ {(crs) {HR}
[CF5)
+ 19. 12.37 5. 2. 1. 1.
{ INCHES) .53% .318 -818 .818
(AC-FT} 2. 3. k] 3.
CUMULATIVE AREA = .08 5Q MI
ke bwd med ad b REN FEE FEE RN Bk TR SkE Wkk AT TAY NTT MWG kkk Shw kS hEE kkE Bt RE T TAT wew 424 EEd TEE why ven wwd ek
R ITI T
. «
18 KX . DEV4 * RUNQFF FROM PROPOSED WATERSHED 4
* ]
FhreR it e e e
SUBBASIN RUNOFF DATA
19 BA SUBBASIN CHARACTERISTICS

TARERA .02

SUBBASTN AREA

YT Y

Ll



PRECIPITATION DATA

9 o4 DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
.. .. HYDRO-3S . e L. TP-4D ... .o... e e TP-49 .
5-MIN 15-HIN 60-MIN 2-HR 3-HR &6-HR  12-HR  24- 2-DRY  4-DAY  7-DAY
.18 34 56 72 84 1.20 1.68 2.25 .00 00 .00
STORM RREA = 02
20 1§ 5CS LOSS RATE
STRTL .44 TNITIAL ABSTRACTION
CRVNEBR 82.00 CURVE NUMBER
RTIMP 00 PERCENT IMPERVIOUS AREA
21 UD SCS DIMENSIONLESS UNITGRAPH
TLRG .14 LAG
.
UNIT HYDROGRAPH
23 EN¥D-OF-PERIOD ORDINATES
8. 25 52. &9 71. 63. 50. 33. 23.
12. 8. 5 4. 3. 2. 1. 1. 1.
0. 0 a -
e . vaa s
HYDROGRAPH AT STATION DEV4
TOTAL RAINFALL » 2.25, TOTAL LOSS = 1 43, TOTAL EXCESS = .82
PEAX FLOW TIME MAKIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 48,00-HR
+  [CFSH [HR)
{CFS)
f 8 12.17 1. 1. 0. 0.
{ INCHES) 543 819 .819 .619
(AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA = 02 5Q MI

FED FUE EEE ARE MR AR AR TEE FAE dwE

raraETerERTRYTTEY

ew

FEE LAY E EAd W d NT NRd AT Aad AR ks

. 1
22 KK ' CPqa ~ CONCENTRATION POINT ALONG THE HORTHERN BOIRIDARY OF THE SITE
. -
TREEEErEI OB
23 HC HYDROGRAPE COMBINATION
ICOMp 3 NUMBER OF HYDROGRAPHS TO COMBINE
ra
ran s avs na v
HYDROGRAPH AT STATION CP4
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR T2-HR 48 .00-HR
+ (CF8} {HR}
(CF5)
+ 56. 12.50 18. 1. 3. 3.
{LNCHES) 538 -a18 .818 .B18
{AC-FT) 9. 1a. 14. 14,
CUMULATIVE AREA = 11 SQ MI
wrw wew www bew awa bhd EdE TS aww ke wos bkv vwe ade waw yww A4 KAW whE bad EEE ada
LTI ERE L]
. .
23 KK " RCP4_13 ROUTE CP4 TO (P}
. .
TrLrbabaraaREa
HYDROGRAPH ROUTING DATA
25 RD MUSKINGUM-CUNGE CHANNEL ROUTING
L 636. CHANNEL LENGTH
5 .0910 SLOPE
N .030 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING ARER
SHAPE TRAP CHANNEL SHAPE
W 10.860 BOTTOM WIDTH OR DIAMETER
z .12 STDE SLOPE

wkk kkw huw REE AAE RRE AAA

10-DAY
.00

17.
1.

HEE kR4 Atk PR EEE PR TEW waw wwm vae



e
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATLON TIME STEP

ELEMENT ALPHA M DT DX PERK TIME TO VOLUME MAX TMUM
PEAK CELERITY
{HIN) (FT) [CFS) (MIN) {IN) (FPS)
MAIN 3.98 1.50 .93 118 00 55.50 750.44 az 11.3¢

INTERPOLATED 10O SPECIFIED COMPUTATION INTERVAL

MRIN 3.8 1.50 2.00 55.44 T50.00 .82

CONTINUITY SUMMARY (AC-FT) - INFLOW= .Ll154E+02 EXCESS= .0000E+00 OUTFLOW= .1354E+02 BASIN STORAGE~ 2692E-03 PERCENT ERRQR»

+

+

HYDROGRAPH AT STATION RCP4_3

PERK FLOW TIME MAXTMUM AVERAGE FLOW
6-HR 24 -HR T2-HR 48.00-HR
{CFS) (HR}
{CFS)
S5 12.50 18. 7. 3. 3.
{ INCHES} -5 -818 818 .818
{AC-FT) 9. 14. 14 14,
CUMULATIVE AREA = .31 8Q MI
wrw www wwe Eua www awd AbE AAE Wt AR mwA FAE FAd R E EE4 GEA SEY waun MAd EEd kkd #bE FEF sew aua bha wiu AN REd A4 FAE wEd
sramrrErrabad
' .
26 XK . QFF2 * RUNCFEF FROM OFFSITE AREA 2
FeerbrEbuw
SUBBASIN RUNOFF DATA
27 BA SUBBASIN CHARARCTERISTICS
TAREAR .17 SUBBASIN AREA
PRECLPITATICON DATA
9 pH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
. HYDRO-35 ...... e i teae ema--- TP-A% L. L.l
5-MIN 15-MIN GO-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY T-DAY 1CG-DAY
-1a .34 .56 .72 .84 1.20 1.68 2.25 .00 .00 [s1¢] -oc
STORM AREA = .17
28 LS 5C5 LOSS RATE
STRTL .44 INITIAL ABSTRACTION
CRUNBR 82.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIQUS AREA
22 UD 5CS DIMENSIONLESS UNLITGRAPH
TLAG .54 LAG
‘e
UNIT HYDROGRAPH
81 EWD-OF-PERIOD ORDINATES
3. 7 11, 20 2B8. 5. 51. 6. 82, 99.
113, 126. 136. 143. 149, 150, 150. 149. 145. 1a0.
134, 127. 120. 112, 103. 32, 82. 73. 65, 59,
54. 49. 44. 4a0. 7. 4. 30. 248, 25. 22,
20, 19. 17. 15. 13 13. 11. 10. 9. a.
a. 7 6. 6. 5. 5. 4. 4. 4. 3.
3. 3. 2. 2. 2. 2. 2. 2. 1. 1.
1. 1. 1. 1, 1. 1, 1. G. Q. 9.
a. o 0.
- e Fay Y LT
HYDROGRAPH AT STATION OFF2
TOTAL RAINFALL a 2.25, TOTAL LOSS = 1.43, TOTAL EXCESS = .82
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 48.00-HR
{CF5} (HR)
{CFS}
30. 12.60 10. 4 2 2.

{TNCHES) -537 .a1s8 .818 .Bla

.0



rhE e waw

-

-

(AC-FT) 5. a. ] a

CUMULATIVE AREA = .17 5Q MT

Gkn VNN whw www www hdh ke kA8 kEE TEF TTT wry #at reg 44 ket 4l akn kEr wer www REA FEE wkR PAA RXY

ETTIA LT Ty

. .
30 KK . DEV) +
. -
sasabheaAEREuN
SUBBASIN RUNOFF DATA
31 BA SUBBASIN CHARARCTERISTICS
TARER .07 SUBBASIN AREA
PRECIPITATION DATA
9 PH DEPTHS FOR 0- PERCENT HYPOTHETICAL STORM
svaa. HYDRO-35 . ..... P T L ¢ .- TP-49 ..
S-MIN 15-MIN 60-MIN 2-HR 31-HR 6-HR 12-HR 24-HR 2-DAY 4-DRY 7-DAY 10-DA
.18 .34 .56 -72 .84 1.20 1 &8 2.25 .00 .00 .00 ag
STORM ARER = .07
32 LS 5C5 LOSS RATE
STRTE .40 TINITIAL RBSTRACTION
CRVNBR B3.56 CURVE NUMBER
RTTMP 11.10 PERCENT IMPERVIOUS ARER
33 uD 5CS DIMENSIONLESS UNITGRAPH
TLAG .17 LRAG
UNIT HYDROGRAPH
27 END-OF-PERIOD ORDINATES
16. 48, 0. 157 185, 11 158. 141. 104, 75.
56 43. jz. 24. 18. 1] 10. 7. 6. 4.
3. 2. 2. 1 1. 1- 4]
P e e aie pee
HYDROGRAPH AT STATION DEV3
TOTAL RAINFALL = 2.25, TOTAL LOSS = 1.20, TOTAL EXCESS = 1,05
PERK FLOW TIME MRXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 48 .00-HR
{CF5} {HR)
[{ad 2]
0. 12.20 5. 2. 1. 1.
{INCHES) .648 1 0427 1 048 1 048
{AC-FT} 3. 4. 4 4.
CUMULRTIVE AREA = .07 8Q MI

YT IY]

3a KX

3% HC

PEAK FLOW

(CFS)

95.

da% AR Fydh hwm b Eae phw Fvh kkw San kdh ahd ddkr wwk TEEY AAE EAA Wk FhkR AEE WAl AR RRA AT ENT MR

arsekbasdbbtnn

. -
. CP3 v CORCENTRATION POINT ALONG THE NORTHERN BOUNDARY OF THE SITE
- )

Ca bk AR R

HYDROGRAPH COMBINATION

cone 1 HUMBER QF HYDROGRAPHS TO COWEINME
s
ren e s ew
HYDROGRAFH AT STATTON fad=k
TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR T2-HR 48.00-HR
{HR}
{CF8)
12.47 a3 13. 6. 6.
(INCHES} -551 84T .848 -848
{AC-FT} 16. 25. 25. 25,

CUMULATIVE AREA o .56 SQ MI

bk RkE PE



36

T

CONTINUITY SUMMARY (AC-FT)

u

PEAK FLOW

{CFS)

g5

arx wws wrww

g

39 BA

PH

40

41

Bhe ahE KA EWE kA

riesaaabwnanan
- -

. RCPI_1 +

rrrerrrivarhay

HYDROGRAPH RCUTING DATA

MUSKINGUM- CUNGE CHANWEL

LE LI T T

A WA wAE YRR A e M dd t kA kEE At

ROUTE CP3 TO CP1 (NORTHWEST CORNER OF SITE)

ROUTING

CHANNEL LENGTH

SLOPE

CHANNEL ROUGHNESS COEFFICIENT
CORTRIBUTING AREA

CHANNEL SHAPE

BOTTQOM WIDTH OR DIAMETER
SiDE SLOPE

e Y

COMRUTED MUSKINGUM-CUNGE PARAMETERS

L 2500.
S -G240
L -030
CA .00
SHAPE ‘TRAP
L] 10 00
z .33
ELEMENT ALPHA
MAIN 2 a4
MAIN 2.04
- INFLOW=

raw

HYDROGRAPR AT STATIDN

TIHE
6~HR
{HE}
{CF5)
12.23 31
{IHCHES) -S51
{AC-FT} 16.
CUMULATIVE ARER =
sre wer wws waw GRE WEd waw
vrersaveskinkn
- QFF1 *
* ’

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS

-2515E+02 EXCESS=

ra

COMPUTATICN TIME S5TEP

M oT DX PEAK TIME TO
PERK
(MIN} {FT) [CFS) {MIN)
1.50 2.00 500 40 94,64 752.00

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

.50 .00 D4_ 64 752.00

.GCG00E+00 OUTFLOW=

T}

RCP3_1

MAXTIHUM AVERRGE FLOW

24-HR 72-HR 48.00-HR
13, 6. 6.
-847 -Bap -B4B
25. 5. 25.

S5 SQ MI

ddw wEw ok k d¥D kud vhe Faw wda b

RAUMOFF FRCM COFFSITE AREA 1

TRREA 1.73 SUBBASIN ARER
SRECIPITATION DATA
DEPTHS FOR G-PERCENT HYPOTHETICAL STORM
. ... HYDRO-35 ...... e emeaeeaaan TP-40 ..ciinninnnnnns Ceraraaa
5-MIN 15-MIN &0-MIN 2-HR 3-HR 6-HE 12-HR 24-HR 2-DAY
.18 -4 .56 -T2 .84 1.20 1.68 2.2% .ao
STORM ARER = 1.73
SCS LOSS RATE
STRTL .44 INITIAL ABSTRACTION
CRVNBR 81.80 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIQUS AREA
SC5 DIMENSICNLESS UNITGRAPH
TLAG 1.21 LAG
ke
UNIT HYDROGRAPH
183 END-OF-PERIOD ORDINATES
& 1L. 17. 25. as. 50, 63. 79,
12%. 151. 173. 195. 215. 24%. 279. og.

T xY

‘ne

s

VOLUME

{IN)

.85

.85

.2515E+02 BASIN STURAGE=

Ty waw rew wws

-1725E-02 PERCENT ERROR=

4 SEE EEE AR R R FEw a4

MAX IMUM
CELERITY
(FPS)

B.6%

atr wrs wen war rue

P -
4 -DRY T-DAY 10-DAY
.00 .00 L]
95. 112.
141 376.



¥+

*

TOTRL RAINFALL =

PERK FLOW
(CFS)

132.

ey aedk aww

42

43

BA

4%

45

TOTAL RAINFALL =

PERK FLOW
(CFS)

2.

412, 447. 477, 506. 536. 563 584 . 504 . 624
651. 662 . &673. G676, 678 680 . 6B1 . 8T9. &77.
§69. 657 646, 635 623. 610. 597. 583, 569.
539, 522. 504 485 487 . 445 421 401. 379
342. 324 . 3og. 285 282, 269. 257 246 . 238
215. 206, 19§ 188 181. 174. 168 161. 154
141, 135. 130, 124. 119 113 107. 102. 58.
90. a7 83. T9. 75. 2. &3, 66 . 64
s8. 55. 53. 50. 4B8. 46. 4. 42. 40.
7. 35. 4. 32. 31 0. 28. 27. 26
24. 23. 22, 21. 20. 19 la 13 17
15. 15. 14. 13. 3. 12. 12 11. 11
10. 5. 9. 3. a. [} B. 7 T
7. 6. 6. 6. 6. 6. 5. 5 5
4. 4. a. 4 4. 3. k] 3. 3
2. 2. 2. 2. 2. 1. 1. I. 1
1. 0. Q.
eia vaw rar P
HYDROGRAPH AT STATION OFF1
2.24, TOTAL LOSS = 1 44, TOTAL BXCESS a .ao
TLHME MAXIMUM AVERAGE FLOW
&-HR 24-HR 72-HR 48.00-HR
(HR}
(CPS)
13.37 96 . 7. 19, 19
{INCHES) .514 805 .805 .BOS
{AC-FT} 47. 7. 74 4.
CUMULATIVE ARER = 1.73 50 MI

ees NAR vww hEkh Fhk kEF Nwh whd AFE FEE EEE AFN NYT gk ke ko Bwr AdE FAT ThE awh AR EAE wde

FrmarmrTA kYA E

. -
. DEV2 * RUNOFF FROM PROPOSED WATERSHED 2
. .

tirwnrrdtbanY

SUBBASIN RUNOFF DATA

SUBBASTN CHARACTERISTICS
TARER .10 SUBBASIN AREA

PRECIPITATION DATA

640.
679
554.
361,
224.
147,
54
61
38
25.
16.
10
7.
5.

Tve weh ERE FEE

DEPTHS FOR  0-PERCEMT HYPOTHETICAL STORM
..-. HYDRO-35 ..... av.- TP-40 ........ . .. TP-49% e e aa
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24 -HR 2-DAY 4-DAY 7-DAY 10-DAY
.18 1] 586 72 -84 1.20 1.68 2.25 .00 .00 .00 .00
STORM ARER = .10
SCS LOSS RATE-
STRTL .59 INITIAL ABSTRACTION
CRVMNER 77.10 CURVE NUMBER
RTIMP 11 50 PERCENT IMPERVIOUS ARER
SCS DIMENSIONLESS UNTTGRAPH
TLAG 25 LAG
ee
UNIT HYDROGRAEH
40 END-OF-PERIOD CRDIMATES
a. 25. 49 82 121. 152. 169. 173 169. 155.
139. 118. 91 74. 60. 49. 41. 33, 27. 22.
18. 15 12. 0. B. 6. 5. 9. 4. 3
2 2. 2 1. 1. 1. 1. . 0. Q.
wun e e e
HYDROGRAEPH AT STATION DEV2
2.25, TOTAL LOSS = 1.47, TOTAE ENCESS = .18
TIME MAXTMOM AVERAGE FLOW
&-HR 24-HR 72-HR 408.00-HR
(HR}
{CFS)
12.20 5. 2. 1. 1.
{INCHES} 474 . 782 .78 .783
{AC-FT) 2. 4. 4. 4,

CUMULATIVE AREA =

.10 SQ MI

awk vee



ree

AEw SR AR AFE r ek kR Ewk Awdh kmT hEE kR R Hah hmw

P T Y

FrE AFF FWe kR et uEE wrv bk

stwrarb b buk b r

¥ wEe mwm rwr wew www wva

46 KK . DEV1 RUNOFF FROM PROPOSED WATERSHED 1
N .
CraaneanrwTee
SUBBASIN RUNOFF DATA
47 BA SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN RREA
PRECIPITATION DATA
9 PH DEPTHS FOR  0-PERCENT HYPGTHETICAL STORM
. ... HYDRO-35 ...... P Lo TP-40 . .....ii..ooan P
5-MIN 15-MIN &0-MIN 2-HR 3-HR E-HR  12-HR 24-HR  2-DAY
.18 .34 .56 .72 a4 1.20 1.68 2.25 .ao0
STORM AREA = .01
a8 LS . SCS LOSS RATE .
STRTL .49 INITIAL ABSTRACTION
CRVNER 80,20 CURVE NUMBER
RTIMP 28.50 PERCENT IMPERVIOUS AREA
45 UD 5C5 DIMENSIONLESS UNITGRAPH
LAG .16 LAG
e
UNIT HYDROGRAPH
26 END-OF-PERIOD ORDINATES
3, 9. 19. 28. 31. 31, 27
8 [ 4 3. 2. 2. 1
0 0. 0. a. 0. a.
awa es ven us e
HYDROGRAPH AT STATION DEV1
TOTAL RAINFALL a 2.2%, TOTAL LOSS = 1.38, TOTAL EXCESS « 87
PERK FLOW TIME MAXTMUM AVERAGE FLOW
6-HR 24-HR 72-HR 48 00-HR
. (CES) (HR}
{CFS)
v 4. 12.20 1. 0 0. a,
{ THCHES) 539 964 865 .865
tRC-FT} 0. 1. 1. 1
CUMULATIVE AREA =~ 01 50 MI

AEE wwk EEE EEE wde Awd wke

s TP-49 L, e
4-DAY 7-DRY 10-DAY
.00 .00 .00
15 11.
1 a.

rex rar eve

Ark kiw wes waedk

. .
50 KK . CPL = CONCENTRATION PQINT AT NORTHWEST CORNER OF SITE TD CROSS DESERT WAY
. .
rrurrrrevherh
51 HC HYDROGRAPH COMBIWATION
ICOMP ] HUMBER OF HYDROGRAPHS TO COMBINE
er
ser ran 1ar ew aaw
HYDROGRAPH AT STATION cpi
PEAK FLOW TIME MAXIMIM AVERAGE FLOW
§-HR 24 -HR 72-HR 43 0O0-HR
+ {CFS} {HR}
{CFS)
+ 177. 13.33 101 40. 20. 20.
{INCHES) .509 .803 NI 804
(AC-FT} 50. 79. 73, 19.
CUMULATIVE ARER = 1.84 SO MT

kW kEA WEX whkw e kE AWk wEd dad wka

T T T T T LT

- .

A KEE ke e

NN AP SAN hww wkw ks A E baE Rk

e

XA XA awv AOE Eww

raw

Bay kW wwr kavw

bk Ry hEkw Ak

v

e



52 KK . QFF& *

" *

RUNOFF FROM OFFSITE AREA 6

armrrrrerevwrw

SUBBASIN RUNOFF CATh

53 BA SUBBASIN CHARACTERISTICS
TAREA 19 SUBBASTIN ARER
PRECIPITATION DATA
§ PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
..... EYDRG-35 .. ... e L T e, TP-A9
5-MIN 15-MIN 60-MIN 2-HR 2-HR 6-HR 12-HR 24-HR z-DAY 4-DAY
18 .34 .56 .72 84 120 .68 2.2% .00 .oo
STORM RARER = .15
54 LS SC5 LOSS RATE
STRIL .44 INITTAL ABSTRACTION
CRVNBR 82.00 CURVE NUMBER
RTIMP .00 PERCERT IMPERVIOUS AREA
55 UD SCS5 DIMENSIONLESS UNITGRAPH
TLAG .46 LAG
e
UNIT HYDROGRRPH
11 END-OF-PERIOD ORDINATES
4 11 21 33 7. 65, 6. 111, 134,
170. 180. 187 183 188, 185. 177. la8 158
134 119. 104 30, an, 1. 63. 56, sLl.
41 7. 33. 29, 26. 23. 20. 18. 16.
13. 12. 10 9. a. 7. 7. 6. 5.
4. q. 3. 3. 3 2. 2. 2. z.
1. 1 1. 1. 1. 1. 1. 0. 0.
s}
e ke e raa e
HYDROGRAPH AT STATION CEF6
TOTAL RATMFALL = 2.25, TOTAL LOSS = 1.43, TOTAL EXCESS = B2
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 48 .Q0-HR
+ ICFS} {HR]
{CF5}
+ as 12.50 11 4. 2, 2.
{ INCHES) .538 818 .418 -8ig
{AC-FT) 5. 8. 8. -
CUMULATIVE AREA = .19 50 ML
WEh REE EEE EEE FEA AR R4w AR RER EEE GEE KA d GEY BEE EEE FEE RFT TET EIE AT ANN NS AR Aan
LEerERREb BN,
. .
56 KK . ROFFE * ROUTE OFFSITE & IN PROPOSED CHANNEL THROUGH DEV1Q
. .
srararREEFERYS
HYDROGRAPH ROUTTING DATA
57 RD MUSKINGUM-CUNGE CHANNEL ROUTLING
L 123¢. CHANNEL LENGTH
s .0740 SLCPE
N .030 CHANWEL ROUGHNESS COEFFICTENT
CA 00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD 10,00 BOTTOM WIDTH OR DIAMETER
z .32 SIDE SLOPE

e
COMPUTED MUSKINGUM-CUNGE PARRMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT DX PERK TIME TO
PEAK
(MIN) {FT) [CF5) {HIN}
MREN 1.59 1.50 2.00 £15.90 35,29 752.00
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN 1.59 1.50 2 00 35.2% 752.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .8117E+01 EXCESE=

*

0C000E+00 OUTPLOW.

VOLUME
{TIH}

B2

-82

.B117E+01l BASIN STORAGE=

7-DAY

Ay wEE Rww

10-DAY
.00

155.
147,
46.
4.
5.
Z.
Q.

MAXTMUM
CELERETY
(FPS)

.&2ME-03 PERCENT ERROR= .0



-

w AR Ak

+

+

—ew

PERK FLOW

(CFS)

e

HYDROGRAPR AT STATION ROFF&

]

52

(1]

61

PEAK FLOW

as.

BA

PH

TEME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 48.00-HR
(HR}
{CF5)
12.53 11, 4. 2. 2.
{ INCHES) 538 :31:] .818 .B18B
(AC-FT) 5. a a. a.
CUMULATIVE ARER c -1% 50 MT

FhE wwm wwd

kak wEY FEn

dk kb A Ak d

’ OFFS *

L]

-

kbR AA AT

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS

TOTAL RAINFALL =

CF8)

152.

A mar Ews

Hra Bda AAS wrs 2AR

RUNOFF FROM OFFSITE AREA 'S

FAF waw dwd WAT NTN Wk KEE MEN F R Ak

TAREA 2.22 SUBBASIN AREA
PRECIPITATION DATA
DEFTHS FOR 0-PERCENT HYPOTHETICAL STORM
. .. HYDRO-35 ,..... ........ 1 TP-49
5-MIN 15-MIN G0-HIN 2-RR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DaY
.18 34 56 72 a4 1 20 l.68 2.25 -00 -0
STORM AREA = 2 22
5CS LOSS RATE
STRTL .48 INITIAL ABSTRACTLON
CRVUNER B0 70 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIQUS AREA
SCS DIMENSIONLESS UNITGRAPH
TLAG 1.32 LAG
e
UNIT HYDROGRAPH
200 END-DF-PEREOD ORDINATES
] 1z, 18 24. 3e. 52. 66. 80. a8,
134. 152. 176 200. 224. 248. 280, iz, 344
413 451 489. 528. 560 592. 624. 856, 679.
721. 745. 758. 770 782, 794, 737. 199. 8oL,
aol. 758, 797 T35 784 772, 760. 748, 134.
706. 692. 676 §60. 644 628. 609, 589 569.
525. SO1. 177, 453. 433. 413, 392. 373, i158.
330 316, 303. Z3L 279. 267. 257. 247, 237.
219 212. 204 197. 190. 182 175. 168. 161,
149. 143. 137 131. 125. 113, 115. 111. 107.
5%, 95 5. a7. a4. a1. 18, 75. 2.
13 63, 0. 58. 56. S4. 51. 45, 47.
43. 42. 40, s, 37, 36. 4. 33. i,
9. 28. aT. 26 25 24, 23. 22. 21.
20. 19. 18. 17. 16, 16. 15. 15. i4.
13. 12. 12. 11. 11. 11. 10. 10. 9,
9. B. ] B, 8. 7. 7. 7. 7.
6. 6. 6. 6. 5 5. 5. 5. 4.
4. 4. 4, 3. 3. 3. 3. 3. 2.
2. 2 2. 1 1. 1. 1. 1. a.
inw e e o
HYDROGRAPH AT STATION QFF5
2.3, TOTAL LOSS a 1.4%, TOTAL EXACESS = .15
TIME MAXIMUM RAVERAGE FLOW
5-HR 24 -HR T2-HR 48.00~-HR
(HR)
(CFS)
13.50 113. 45. 27, 22.
{ INCHES) L8715 750 150 150
{AC-FT) 56 Lk a9. as.
CUMULATIVE ARER a 2.22 8Q MI

reu daw

7-DAY L10-DAY

.00

116.
376.
701,
803,
720.
549.
44,
227.
155.
103.
63.
45,
a0
20.
13.
9.

0.

T2



whE wrE wkE

62 KK
53 HC
ee
PEAK FLOW
+ (CFS5}
+ 203.

TR T TR T

64

65

CONTINUITY SUMMARY {(AC-FT)

e
PEAK FLOW

+ {CFS}

* 203

rw vaw

66

AEE wRE veE Eaa FE1 Ees TEE SN EEE WEE T TEY WA rEe AL TTE s wAw tHE RAW kA AEE wEE kAR wAF

Tar NN RN EARRES

- .
* CPOFF °* CONCENTRAT ION POINT AT NORTHERN BOUNDARY OF DEVE
. '

LT T Y Ty

HYDROGRAPH COMBIRATION
IcoMp 2

KUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION CPOFF

TIME MAKIMOM AVERAGE FLOW
6-HR 24-HR 72-HR 48.00-HR
{HR})
{CFS§)

13 .47 124. 49. 24. 24 .

{INCHES) -AT? 755 755 .755

{AC-FT) 61, 97. a7, 97,

CUMULATIVE AREA = 2.41 SQ MI

Shd AEE FAA NEY FAE Awr as mva Awh wAk SEE kkd NA A FhF A G40 Eda o shn aka kak kwd EEe dwd bEN

ars BN AwE wed

dhEmhkrkaak ARy

- .
. ROFF56 * ROUTE CBOFF TO CP8 {DOWNSTREAM BOUNDARY OF DEVE)
. -

2T R LIz

HYDROGRAPH ROUTING DATA

XTI ITIE T Y
.

+ DEVa

e

- RUNOFF FROM PROPOSED ARER 8
+

MUSKIRGUM-CURGE CHANNEL RAOUTING
L 13%3 CHANNEL LENGTH
5 .0750 SLOPE
N .030 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING ARER
SHAPE TRRP CHANNEL SHAPE
WD 10 00 BOTTOM WIDTH OR DIAMETER
2 .3} SIDE SLOPE
Xy
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT ALPHA M oT DX PEAK TIHE TOQ VOLUME MAXTMUM
PEAK CELERITY
(MIN) {FT) {CFS) {MEN} LT {FPS)
MAIN J.61 1.50 1.42 697.00 202.96 8039 .86 .75 16.37
INTERPOLATED TO SPECIFIED COMPUTATICN INTERVAL
MAIN J.61 1.50 2.00 202.93 804.00 .75
- INFLOWe ,9691E+02 EXCESSw .0000E+00 OUFTPLOWa .9691E+02 BASIN STORAGE= .6481E-03 PERCENT ERROR=
ew rew —h ‘e
HYDROGRAPH AT STATION ROFFS6
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 48.00-HR
{HR}
{CFS)
13.47 124, 49. 24 24
{INCHES] ATT .755 .755 .7E5
[AC-FT) 61. 97, 7. 97.
CUMULATIVE AREA = 2.41 50 HI
Nka war vew dws SHd hd Gk A4d FEA FEW YRT NET AAY FFK AEF 224 FAN AFG PR Aed kda ghw MAA bbd vhd wad bhkw hdd RAE

sk wan

.0



P YT T Y

SUBBASIN PUNOEF DATA

.. TP-49 ...
4-DAY 7+DAY
.00 0o
-
A mEE vaw
... TP-49 .....
4-DAY 7-DAY
.00 .¢0
15,

67 BA SUBBASIN CHARRACTERISTICS
TAREA .01 SUBBASIN AREAR
PRECIPITATION DATA
9 PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
.. HYDRO-35 . .. . ......... el TR0 Ll P .
5-MIN 15-MIN 60-HIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY
18 14 .56 .12 .83 1.20 1.68 2 25 .00
STORM AREA = .0
68 LS SCS LOSS RATE
STRTL .61 INITIAL ABSTRACTION
CRVNER 76.60 CURVE NUMBER
RTIMP 10.20 PERCENT IMPERVIOUS RREA
68 UD SCS DIMENSLONLESS UNITGRAPH
TLAG .07 LAG
UNIT HYDROGRAPH
12 END-OF-PERIOD ORDINATES
15 60. £4. 42. 21. 12 6. 3.
1. C.
e rra e v e
HYDROGRAPR AT STATION DEVE
TOTAL RAINFALL = 2.25, TOTAL LOSS = 1.5, TOTAL EXCESS a .74
PERK FLOW TLME MAXIMUM AVERAGE FLOW
5 -HR 24 -HR 72-HR 48 .00-HR
+ ICFS) (HR
{CFS})
+ i 12.10 1. a. a, 0.
{INCHES) 453 T4} -743 .743
{AC-FT) a. O. 0. 0.
CUMULATIVE AREA = -01 SQ MI
TaE mre ema baw vHd AEE EEE Edd R Ed bkd ERE BRE BEE Rth REk AT bkt bhkw wer www exm o nAw 4
Avenswadanndas
. .
70 KK - DEV1a * RUNOFF FROM PROPOSED AREA 10
I SIS T
SUBBASIN RUNOFF DATA
71 BA SUBBASIN CHRRACTERISTICS
TARER 03 SUBBASIH AREAR
PRECIPITATION DATA
9 PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
.. HYDRO-35 ...... ... ... TP-40 ...... [ T T
S-MIN 15-MIN 6&0-MIN 2-HR 3-HR G-HR 12-HR 24-HR 2-DARY
.18 234 13 -T2 .84 1.20 1.68 2.28% -oo
STORM AREA = -09
2 LS 5CS LOSS RATE
STRTL .38 INITIAL ABASTRACTION
CRVNER 84.00 CURVE NUMBER
RTIMP 7.30 PERCENT IMPERVIOUS ARZA
73 UD 5CS DIMENSIONLESS UNLTGRAPH
TLAG .07 LAG
UNLYT HYDROGRAPH
12 END-OF-PERIOD CRDINATES
154. 475. s07 316. 169. k] 49. 26,
4, 2.
e e T e e
HYDROGRARH AT STATION DEV1{Q

TOTAL RAINFALL o 2.25, TOTAL LOSS = 1.2}, TOTAL EXCESS =

PEAK FLOW TIME MAXIMUM AVERAGE FLOW

1

oz

e owwr

10-DAY
ao

TEw bEE EAE EkEw RAE PR



(CF5)

54

www amp e

+

79 KX

75 HC

PEAK FLOW

{CFS})

208

T T

*

76 KK

17 RD

6-HR Z24-HR T2-HR 48.00-HR

{HR}
(CFS)
12.10 7., 3. 1. 1.
{ INCHES } -644 1 022 1.022 1.022
{AC-FT} ] 5. S. 5.
CUMULATIVE AREA = .09 S50 M1

TEAE SAA B PAE wdkd FE YRR A Y AN SAE R d RET REY R4 AkE FEYT C RS ANE bkE REE kEr b Ed

TERNA T AR R

* .
- cea -+ CONCENTRATION POINT AT DOWNSTRERM BOUNDARY OF DEVS
+ -

trrrrreryvreew

HYDROGRAPH COMBINATION

IcoMp 1 NUMBER OF HYDROGRAPHS TO COMEINE
- raw
'Y LY rew wka
HYDRDGRAPH AT STATION CPB
TIME MAXIMUM AVERAGE FLOW
6+-HR 24-HR 72-HR 48 .00-HR
[HR)
(CFS)
13.47 129. 52, 26. 26.
(INCHES) . 477 .764 .765 .765
{RC-FT) 64, 102. 143, le3.

CUMULATIVE AREA = 2.51 S0 MI

Pee Mkw kwd kA rww AkE FE Fad W h R Rk ke d AT PME MR kEN FPAT A EA rEE R

T IN T TR TR

- RCP3_7 * ROUTE CP8 TO CP7 (DOWNSTREAM BOUNDARY OF DEV?)

raresewrrvr kb
HYDROGRAPH ROUTING DATA

MUSKTNGUM-CUNGE CHANNEL ROUTING

L 1991 CHANNEL LENGTH
s 0790 SLOPE
N .030 CHANNEL ROUGHNESS COEFFICIENT
ca .00 CONTRTBUTING AREA
SHADE TRAP CHANNEL SHAPE
WD 10.00 BOTTOM WIDTH OR DTAMETER
z .33 SIDE SLOPE
ur
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT ALPHA M oT DX PEAK  TINE TO
BEAK
{MIN) (FT) LCFS} [HIN)
MAIN 3.70 1.50 1.98 995 _50 207,74 810.39
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MATN 370 1.50 2 00 207.72 810 00

e

bk www wew pEw Ak

VOLUME

(IN}

.76

CONTINUITY SUMMARY (AC-FT) - INFLOW= 1026E+03 EXCESS= _000DE+00 QUTFLOW=~ .1026E+03 BASIN STORAGE=

PERK FLOW

{CFS)

208.

HYDROGRAPH AT STATION RCPB_T

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR 48.00-HR
{HR}
{CFS)
13.50 129. 52. 26, 26,
{ INCHES) 477 . 764 765 A

{AC-FT) 64 102, 103. 103.

mdn kee whE bad dak kas

MAXIMUM
CELERITY
{FPS}

16.79

.1028E-02 PERCENT ERROR=

aer taw

Aa Fhe wke SdE B RA



-

78

79 BA

PH

80 LS

81

TOTAL RRINFALL =

PERK FLOW
(CFS1

20.

rus wrw www

az

83 BA

% PH

84 LS

a5 UD

CUMULATIVE AREA =

AR A Taw Ewd

ket
. .
. DEVY -
. .

TR T Y

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTEBRISTICS
TAREA .P6 SUBBASIN AREA
PRECIPITATION DATA
DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
..-. HYDRO-35 .. - L. TE-40 oL e e e
S-MIN 15-MIN 60-MIN 2-HR 3-HR 6-~HR 12-HR 24-HR 2-DAY
.18 .34 56 -T2 .84 1.20 1.68 2.25% .00
STORM ARER = .06
SCS LOS5 RATE
STRTL .65 INITIAL ABSTRACTION
CRVNBR 75.50 CURVE NUMBER
RTIMP 12.00 PERCENT THPERVIOUS AREA
SCS DIMENSIONLESS UNITGRAFH
TLAG .11 LAG
e
UNIT HYDROGRAPH
14 END-OF-PERIOD ORDINATES
ae. 127. 224 242 206. 143 83
16. 11 7. 4. 3 2. 1.
e e ey ew
HYDROGRAPH AT STATION DEVS
= 2 25, TOTAL LODSS = 1.51, TOTAL EXCESS = .74
TIME MAXIMUM AVERAGE FLOW
6-HR 23-HR T12-HR 48_00-HRr
{HR)
(CFS)
12.13 3. 1 1, 1.
{INCHES) -440 -135 .73 7358
{AC-FT) 1. 2, 3. 3,
CUMJLATIVE ARER = .06 SQ MI

anw www wak wws wvak kwd

Twrn ik ke by

- «
- DEV?
- -

AT ETI ALY

SUBBASIN RUNOFF DATA

PP rTw waw

XTEET]

SUBBASIN CHARACTERISTICS

TAREA

PRECIPITATION DATA

... .« HYDRO-3S ...
5-MIN 15-MIN 60-
.18 .34

SCS LOSS RATE
STRTL
CRVNBR
RTIMP

2 51 SQ MI

TERER L AT T T )

RUNDFF FROM PROPOSED AREA §

4 waE BhE et Ewd A

RUNOFF FROM PROPDSED ARER 7

Nar www

ww hkw

ew AR EEE

XTI LT]

%]

T rEE saw

S59.
1.

EATY Mes ke awn

.02 SUBBASIN AREA
DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
e e ae -- TP-AD Lol D e
MIN 2-HR }-HR 6-HR 12-HR 24-HR 2=DAY
56 ] .84 1.2¢ 1.68 2.3 .ao
STORM ARER = .02
.85 INITIAL RBSTRACTION
70 10 CURVE NUMBER
E.30 PERCENT IMPERVIQOUS AREA

SC5 DIMENSIONLESS UNITGRAPH

TLAG

| ¥

LAG

4-DAY
.00

v.v. TP-4% .

T-DRY
.00

as.

... TP-4% ...
4-DAY 7-DAY
Qo L]

 wes dae WY

10-DAY
.00

25,

10-DAY
-0o

Err waw wEr vaw

FEE EEE SR FRE EEE e



UNTT HYDROGRAPH
27 END-CF-PERIOD ORDINATES

5. 15. 2. 43. SB. 68. 53. 44. a2z 2).
7. 13, 10, 7. L 4 3. 2. 2 1
1. 1. 1. Q. 0. 0. 0.
awe raa Y e o
HYDROGRAPH AT STATICH DEV7
TOTAL RAINFALL = 2.25, TUTAL WOSS = 1.78, TOTAL EXCESS = .47
PEAK FLOW TIME MAXTMUM AVERAGE FLOW
6-HR 24 -HR 72-HR 48.00-HR
+ {CFSY (HR}
{CFS)
+ 3 12.20 1. 0. a. 0.
{INCHES} .278 ~4T4 474 474
{AC-FT} 0. 1. 1. 1.
CUMULATIVE AREA = .02 8¢ MI

TEA Gk v TR EEE Rk k kA Ark A bd kAd BT Ak ER R AT R SR WR R BEE TR WA AWR KEE FAN NBE AT S Ed EEk kkd BAA HdE wAd FET EET 1M

PEsAbEdEEREEEE
. .
a6 KX * cpy o~ COCENTRATION POINT AT DOWNSTREAM BOUNDARY QF DEV?

shvabAsbhbrury

87 HC HYDROGRAPH COMEINATION
ICOMP 3 NUMBER OF HYDROGRAPHS TO COMBINE
e
rae ) LT rer e
HYDROGRAPH AT STATION ce?
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 49.00-HR
- [CFS) {HR}
(CFSY
. 210 13.50 132. 53. 27. 27
{ INCHES } 474 .T60 162 .162
{RC-FT} 66. 105. 106. 106.

CUMULATIVE ARER = 2.60 5Q MI

FEw sma wae FUS WA AR 4T TET AWE WAA FAS waw oW 2AT EAE MR #wd AdE 4NN bbw A kas wua 4% Aew 2MF LAE THT KA ks FE A TER

rewrrrrreranEe

. .
88 KX - RCP7_6 * ROUTE CP7 TO CP6 (WESTERN BOUNDARY OF SITE)
- .

T T T T Y

HYDROGRAPH ROUTING DATA

8% RD HUSKINGUM-CUNGE CHANNEL ROUTING
540. CHANNEL LENGTH

s .0160 SLOPE

R .030 CHANNEL ROUGHNESS COEFFICIENT

ca .00 CONTRIBUTING AREA

SHRPE TRA® CHANNEL SHAPE
WD 10,00 BOTTOM WIDTH OR DIAMETER
z ,33 SIDE SLOPE

-
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALEHA H DT DX PERK TIME TC VOLUME MAATHMOM
PEAK CELERITY
{MIN) (FT {CFS) {MIN) (IN) {(FPS}
MAIN 1.67 1.50 1.58 470.00 210,135 810.96 .76 9.89

INRTERPOLATED TO SPECIFIED COMPUTATICN INTERVAL

MAIN 1.67 1.50 2 00 219.31 812.00 .76

CONTINUITY SUMMARY (AC-FT) - INFLOWa ,1056E+03 EXCESS= .Q000E+00 OUTFLOW= 1056E+03 BASIN STORAGE= _7199E-(03 PERCENT ERROR= .0



HYDROGRAPH AT STATION RCPT_6

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 48 00-HR
+ [CF5) {HR}
{CF5)
- 210. 13 53 132, 52. 27 27
{TNCHES) 474 .760 .62 .762
{RC-FT) 66 . 1a5. 106 108.

CUMULATIVE AREA a 2.60 5Q MI

MY Aks Ay hhd awam had FEA P RA wkt FAN wkd EAE wwd Amw wwr wa Frw rra AWk 44k dAk wdkd BAD wwd EEE AAT vk AET ANT Wk v s R EW

N T L T T T N

- .
30 KK * DEVe * RUNCFF FROM PROPOSED AREA 6
. *

YR IR R 2R AL

SUBBASIN RUMOFF DATA

91 BA SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA

PRECIPLITATION DATA

9 PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
..v.. HYDRD-35 .... .  ...... e . 1 TP-49 ...........
S-MIN 15-MIN &0-MIN 2-HR 3-HR & -HR 12-HR 24-HR 2-DAaY 4-DAY 7-DAY 10-DAY
.18 .34 .56 .72 84 1.20 1 &8 2.25 .00 .00 .00 .o
STORM ARER = .01
92 LS SC5 LOSS RATE
STRTL .78 LHITIAL ABSTRACTION
CRVNER 72 00 CURVE NUMBER
RTENP .00 PERCENT IMPERVIQUS ARER
93 UD SCS DIMENSIONLESS UNITGRAPH
TLRG .11 LAG

UNIT HYDROGRAPH

18 END-OF-PERIOD ORDINATES
3. 11, 19. 20. 17. 12 T.

5. 3. 2.
1. 1. 1. Q. ¢ 0 ¢ 0.
e ree e an Y
HYDROGRAPH AT STATICON DEVE
TOTAL RAINFALL = 2.25, TOTAL LOSS = 1.85, TOTAL EXCESS o .40
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 48.C0-HR
+ {CF83) (HR)
(CFS)
+ 1. 12.17 G. a. a. o
[ INCHES) 267 .404 404 .104
(AC-FT} 4. a. o, Q
CUMULATIVE AREA o .01 SQ MI

Fud EET vmer raw akh kkd kR E e E AAN ekl www A% EEE B4 kkE ATV aka ¥an wha waw whw wdw bdy wde kRE wEy whkw wad AR krd hda KA e

FarEewbbCAT Y

¥ -
94 KX - <Pe  * CONCENTRATION POINT AT THE MID-WESTERN BOUNDARY OF SITE NEAR
* .

saprrha T Ewhns

95 HC HYDROGRAPH COMBINATION
ICOHP 2 MNUMBER OF HYDROGRAPHS TO COMBINE
T E)
s rew e e ey
HYDROGRAPH AT STATION Cpé
PEAX FLOW TIME MAXIMUM AVERAGE FLOW

§-HR 24-Hit 72-HR 48.00-HR



* (CFS} (HR}

[CFS}
+ 21a. 11.53 133, 53, 27. 27.
{ INCHES ! -47 759 -761 -761
{(hAC-FT) 66. 106. 106. 105.

CUMULATIVE AREA =« 2 61 SQ MI

arr EEE ARE Bhs wEE AEE EEE R AA NRE FEE AT TEY uE aas KT was AAE YET REA A%d ATY NAN BAY kA® SER 4w gwT VEE BAE bAw BN AEr aaw

rrwmed At A

- .
96 KX . RCP6_S5 * ROUTE RUNOFF CONCENTRATING AT CP6 TC CP5 1N DAMONTE CHANNEL ALONG
. .

Mtdwerrrrieany

HYDROGRAPH ROUTING DATA

97 RD MUSKINGUM-CUNGE CHANNEL ROUTLNG
L 270 CHANNEL LENGTH
8 L0030 SLOPE
N ,030 CHANNEL ROUGHNESS COEFFICIENT
Ch .00 CONTRIBUTING KREAR
SHAPE TRAP C(HANNEL SHAPE
WD 10 00 BOTTOM WIDTH OR DIAMETER
2 .33 SIDE SLOPE

“ra
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION T1ME STEP

ELEMENT ALPHA M DT DXL PEAK TIME TO VOLUME MAX IMUM
PEAK CELERITY
(HLN} (FT) 1CFS} (MIN} {INY {FP5}
MALN 72 1.50 .80 270.00 210.40 812,29 76 5.566

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 72 1.50 2 00 210.29 412.00 .16
CONTINUITY SUMMARY (AC-FT} - INFLOW-= _1057E+03 EXCESS= 0000E+00 QUTFLOW= .10576+03 BASTN STORAGE= 3743E-03 FERCENT ERRORa 1
ras e e v

HYDROGRAPH AT STATLION RCP&_5

PERK FLOW TIME MAXIMUM AVERARGE FLOW
§-HR 24-HR 72-HR 48 00-RR
+ (CEFS} {HR)
{CFS)
+ 21D. 13.51 133. 53 27. 27
(INCHES) 473 .7539 761 .761
{AC-FT) 66 . 106 106, 106,

CUMULATIVE AREA = 2.61 SQ MI

Ead AT RN NEW WEA kd b AvE M) kbE wkk #2w v wpp uwn aré sww wuw Fra owww owan ot hww www WA ehh akw ad FAW ¥Ed wbA RAE FRN san

TR T

. .
98 XX * DEVS = RUNOFF FROM PROPOSED ARER 5
* -

Ananbhiabamtiia
SUBBASIN RUNOFF DATA

99 BA SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN AREA

PRECIPITATION DATA

3 PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ... .. s el TRP-40 L T 1 ;T |- I
S-MIN 15-MIN 60-MIN 2-HR 3-HRr 6-HR 12-HR 24-HR 2-DAY 4-DAY T-DAY 10-DhY
.18 .3 .56 -T2 a4 1.20 1.68 2.25 -ao0 .00 .00 .00
STORM AREA = .01
100 LS 5CS LOSS RATE
STRTL 47 INITIAL ARSTRACTIOR
CRVNER 81.10 CURVE NUMBER

RTIMP 13.50 PERCENT IMPERVIOUS AREA



+

YR}

+

+

101 UD

TOTAL RAINFALL =

PEAK FLOW
{CF5)

4.

e kww

102 KK

103 HC

PEAK FLOW
{CFS)

211.

ekt wEw A

104 KK

105 RD

5C5 DIMENSIONLESS UNITGRAPH
TLAG .11 LAG
e
UNIT HYDROGRARH
18 ENT-OF-PERIOD ORDINATES
5. 18, 32, 35. 29. 20. 13. : 5.
2. 1. 1. 1. a. 0 a. a.
e ew [ s
HYDROGRAPH AT STATLON DEVS
2.25, TOTAL LOSS = 1.28, TOTAL EXCESS = 87
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 49._00-HR
{HR})
(CF8})
12.13 1. o. a 1}
{ INCHES) .593 .972 973 L9713
{AC-FT) a. 0. a. 0.
CUMULATIVE RAREA = 01 50 #MI -
HE 0 Trd moww khh ARd ke AN Fhd s are a bk kkE AFT wkd kT oWTr akE PAS 4+ AWd kEd ETY
FebiiveveavTee
. +
. cps = CONCENTRATION POINT WITHIN DAMONTE CHANNEL ALONG DESERT WAY
. .
[ ——
HYDROGRAPH COMBINATION
TCOMP 2 WOMBER OF HYDROGRAPHS TG COMBINE
.
T Ve - e
HYDROGRAPH AT STATION cPs
TIME MAXIMUM AVERRGE FLOW
5-HR 24-HR 72-HR 48.00-HR
(HR)
{CPS)
13 53 131, 53. 27. 27.
(INCHES} _473 160 762 L7162
{AC-FT) 65 . 106 106. 106.
CUMULATIVE AREA = 2 61 5¢ MI
ehb wes whs EEh e HEd e 44 eh PAw ees ESE RN Gwa M TTT cAr AN S0w A wAE eAw
AR EEEEE P AARAT
- .
. RCPS_1 * ROUTE CP5 TO CP1 (NORTHWEST CORNER OF SITE)
. .
Aavshearmrraan
HYDROGRAPH ROUTING DATA
MUSKINGUM-CUNGE CHANNEL ROUTING
b 1120, CHANNEL LENGIH
] .003p  SLOPE
] .030 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING ARER
SHAPE TRAP CHANNEL SHAPE
WD 10.00 BOTTOM WIDTH CR DIAMETER
z .13 SIDE SLOPE
toa
COMPUTED MUSKINGUM-CUNGE PARMMETERS
COMPUTATION TIME STEP
ELEMENT ALPHA ] DT DX PERK TIME TO VOLUME
PEAK
{MIN) {FTH (CFS5} (MIN) {IN)
MATN .72 1 50 2.00 560.00 210.66 816.00 .76
INTERPOLATED TO SPECIFIED CCMPUTATION INTERVAL
MAIN 5 1 50 2.00 210 66 816.00 .76

Kkt EkEE aWE

aw

aka

AT aEE wEw

MAXIMUM
CELERITY
[FPS)

5.

66

Aar ded duw

aan wrE aan



CONTINUITY SUMMARY (AC-FT} - INFLOW= .1062E+03 EXCESS= O00ODR+G0 OUTFLOW= .1062E+0) BASIN STORAGE=

PEAX FLOW
+ {CFs)
- 211.

THE kaw wwa

106 KK

107 HC

PEAK FLOW
+ (CFS)

+ 385

108 KK

103 BR

110 LS

11t up

[Ex} XLy e o

HYDROGRAPH AT STATION RCP5_1

TIME MAXIMUM AVERAGE FLOW
&6-HR 24-HR 72-HR 48.00-HR
(HR}
(CFS)

13.60 133 53. 27. 27,
[ INCHES) .471 - 760 .762 .T62
{AC-FT) 66, 106. 108 106.

CUMULATIVE AREA = 2 61 50 HMT

HRd ke EEE BEd AEd AR Ak wwr FEE A RE ekw W AEE RET BRE ke

TsakratrTRe YAy

- -
* TOTCPL ~ TOTAL ADDITION OF FLOW AT NORTHWEST CORNER OF SITE
- .

rrerssE oYY

HYDROGRAPH COMBINATION
TCOMP 2 NUMBER OF HYDROGRAPHS TQ COMBINE

ra

HYDROGRAPH AT STATTON TOTCPL

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 48.09-HR
(HR)
(CFS)
11.47 234 93. 47 47.
{THCHES .488 778 .T19 7173
{AC-FT) 11&. 185. 185. 185,

CUMULATIVE AREA = 4 45 50 MI

ere wwm tkdk bak bk whkk wew wes =d0 kww Aww FAa akd R EE BEE A

Frkmarwbbbbrby

- OFFT » RUNOFF FROM OFFSITE AREA 7
" +

hsAdvaarhbrere

SUBBASIN RUNCFF DATA

SUBBASTN CHARACTERISTICS
‘TAREA .09 SUBHASIK AREA

PRECIPITATICN DATA

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM

..... HYDRO-35 ...... Ve aeeees saaa. TE-40 e
S-MIN 15-MIN 60-MIN 2-1R 31-HR 6-HR 12-HR 24-HR 2-DAY
-18 .34 .56 -12 -84 1.20 1.68 2.25 .00
STORM AREA = .ag
5CS LOSS RATE
STRTL 44 INITIAL ABSTRACTION
CRVHBR 82.00 CURVE NUMBER
RTIME .00 PERCENT IMPERVIOUS AREA
SCS DIMENSIONLESS UNITGRAPH
TLAG .31 LAG
rur
UNIT HYDROGRAPH
48 END-OF- PERIOD ORDINATES
4. 14 27. 4. 67. 94, 115, 129,
134. 126. 116. 101. 89. 73. 60. 51.
31. 27. 22 19. 16, 14, 12, 10,
6. 5. 4 4. 3. 3. 2. 2.

1. 1. 1. X, 1 . o. 0.

AuE hkd kws wa b mkd wramn

Bke kv rRR BER kv v Ak

- TP-39 . .
4-DAY 7-DAY
-00 .09
137,
43.
8.
2.

ke wwn

137.
37T,
7.
1.

X1}

-148)E-02 PERCENT ERRQR=

BEE wwE mad A

HRY Aww www EEE

-0



-

e

TOTAL RAINFALL =

PERX FLOW

{CFS)

22.

isw wew kua

+

112 KK

113 RD

TIME

(HR)

12.37

ke adw

HYDROGRAPH AT STATION OFF7

2 25,

TOTAL LOSS = 1.43, TOTAL EXCESS = .B2

MAXIMIUM AVERAGE FLOW

6-HR 24-HR T2-HR 48.00-HR
(CFS)
5. 2. 1. 1.
{ INCHES} -540 .818 .818 818
{AC-FT) 3. 4. 4. 4.
CIRULATIVE AREA = -0% SO MT

Eka FET wed WwhY vidk W& KT ke Wyd AEE FkE dad kEkd Fad wwe hbh owew

TamweraarEEEAL

-
*
-

ROFFT *

EETTEREE L L

ROUTE OFF7 TQ THROUGH DEV?

HYDROGRAPH ROUTING DATA

MUSKINGUM-CUNGE CHANNEL ROUTING

ELEMENT

MRIN

CONTINUTTY SUMMARY [AC-FT}

PERK FLOW

{CFS)

22,

114 KX

115 BA

TIME

{HR)

12.37

e aar

L] § ™ g =W

1035. <CHANNEL LENGTH
.1380 SLOFE
.030 CHARNEL ROUGHNESS COEFFICIENT
.00 CONTRIPUTLNG AREA
TRAP CHANNEL SHAPE
5.00 BOTTOM WIDTH OR DIAMETER
.33 SIDE SLOPE

LT L
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATLION TIME STEP

ALPHR M DT DX BEAK TIME TOQ
PEAK
{MIN) (FT) (CFS} (MIN)

§.96 1.42 1.52 517 S0 22.32 742.61

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

.96 1.42 2.00 22.29 742,00

IHFLOW= .4084E+01 EXCESS= .00005+00 OUTFLOWa .4064E+01 BASIN STORAGE=

s e X

HYDROGRAPH AT STATION ROFF7

MAXIMUM AVERAGE FLOW

6-HR 24 -HR T2-HR 48 .00-HR
{CFS}
El 2. 1. 1.
{IRCHES) 540 .B18 .818 .818
(AC-FT) LS 4. 4. 4.
CUMULATIVE AREA = .09 5Q ML

e Erw

YT I TR LER)

- DEV12 *

"

rewbmbTraANT RS

wad FES Ee3 BEN fwh dkd NP wdkd wEE LhE TR FAT TR KAy e

RUNOFF FROM PROPOSED ARER 12

SUBBASIN RUNOEFF DATA

SUBBASIN CHARACTERISTICS

TAREA

.03 SUBBASIN ARER

PRECTIPITATION DATA

«... RYDRO-35 ...... S aaraeeeeeaes TP-40 ........
5-MIN

DEPTHS FOR 0- PERCENT HYPQTHETICAL STORM

15-MIN 6Q-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY

Fkr RAE AEE W1E aa Aww

VOLUME MAX IMUM

CELERTTY
23,1 (FPS)
.82 I1.38

.B2

a4 AAN FEE wtw EEE YT

.. TE-A9 L, ..
4-DRY T-DAY 10-DAY

rxe

nas

.2376E-01 PERCENT ERROR:

I

.0



18 .34

116 LS SCS LDSS RATE
STRTL .38  INITIAL ABSYRACTION
CRVNBR 24.00 CURVE NUMHER
RTIMP 2.50 PERCENT IMPERVIQUS AREA
117 UD ECS DIMENSIONLESS UNITGRAPH
TLAG .04 LAG
aer
UNIT HYDROGRAPH
8 END-OF-PERIOD OHRDINATES
189. 280 1213, 48 . 18, 7. i, L.
raw rer e Tew e
HYDROGRAPH AT STATION DEV12
TOTAL RAINFALL 2 2,25, TOTAL LOSS » 1.2%, TOTAL EXCESS = .96

PEAK FLOW TIME MAXIMUM AVERAGE FLOW -
6-HR 24 -HR T2-HR 48 00-HR
+  ICFSY (HR)
(CES)
* 21. 12 07 2. 1, 0. o,
[INCHES) .820 . 959 .95% 959
{AC-FTI 1. z. 2 2.
CUMULATIVE ARER = .03 50 MI
PEv bws EAd RaE bar bew wae K6 Ted tee G40 k64 bed 8k ske srm aut Teh aee 444 bEE ees a b
Teeeveraternea
118 KK . ez - CONCENTRATION POINT AT THE DOWNSTREAM BOUNDARY OF DEVIZ
] L]
O,
11% HC HYDROGRAPI COMBINATTON
1COMP 2 WIMBER OF HYDROGRAPHS TO COMBINE
.
. e . e .
HYDROGRAPH AT STATION cp12
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
E-HR 24-HR T2-HR 48 .00-HR
+  {CF3) (HR
(CFS)
+ 27, 12.07 8. 3. 1. L.
{INCHES} .560 .B56 .856 .856
(AC-FT) e, 5. 5 5
CUMOLATIVE ARRA = .13 5Q MI
Few pea pew whw wRF ARA kkd ERY rAr AFY RN R kkdh hEY W AN Med kR kR R FAN ETE AN EEE AR
CervaasaaEaies
. .
120 kK . RCP1Z  * ROUTE €P12 TO CPll {DOWNSTREAM BOUNDARY OF DEVI1}
. .
createrraris
WYDROGRAPH RQUTING DATR
121 RD MUSKINGUM-CUNGE CHANNEL ROUTING
L 800. CEHANNEL LENGTH
s .0820 SLOPE
N .00 CHANNEL ROUGHNESS COEFFICIENT
ca .00 CONTRIBUTING RRER
SHAPE TRAP CHANNEL SHADE
WD 5.00 BOTTOM WIDTH OR DIAMETER
z .33 SIDE SLOPE
war
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT  ALBHR ™ or ox PEAK  TIME TO
PEAK
(MIN) {FT} (CF8) (MIN)

S6 2 -84 1.20 1 &8 2.25 ag

STORM AREA ~ 03

oo

Vkr wrw

ew www

VOLUME

{IN)

94 -00

are wew pes

MAX EMUM
CELERITY
{FPS)

Budk wes bab dwe oy AEd

kas wav sen wmd



+

+

MRIN 5.41
MAIN 5.41
CONTINUITY SUMMARY (AC-FT) - TNFLOW=

PEAK FLOW TIME
{CFS) (HR)
27. 12.10

Fur wEw TEY rww wkk kwa

kbR TTEECYY

xw

HYDRCGRAPH AT STATICON

E-HR
(CFS}
8.
{INCHES} 560
{AC-FT) 4.

CUMULATIVE AREA =

wkd wek vaw k4

wha

S5B33E+01 EXCESSa

EAE wEE wEE

1.42 1 32

400.00

2717

725 52 .86

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

.42 2.00

RCP12

MANIMUM AVERAGS FLOW

24-HR 72-HR
3. 1.
.B56 .B56
6. 6.
.11 SQ MI

Ate k4 TYw srw

0OCOE+D0 QOUTFLOWa

27.00

aEE wwh

726 00 -1

.5833E+01 BASIN STORAGE=

AaT wNE pEe sab wwa

122 KK . DEV11 + RUNOFF FROM PROPOSED AREA 11
. .
T
SUBBASIN RUNOFF DATA
123 BA SUBBASIN CHARACTERISTICS
TRREA .03 SUBBASIN AREA
FRECIPITATION DATA
9 BH DEETHS FOR  0-PERCENT HYPOTHETICAL STORM
L HYDRO-AS L. .. e aaieeeeas TP-40 ......... e e ... TP-49
5-MIN 15-MIN £0-MI 2-HR  3-HR §-HR  12-HR  24-HR  2-DAY  &-DAY
18 3 .56 .72 .84 1.20 1.8  2.25 aa 00
STORM AREA = 03
124 LS SCS LOSS RATE
STRTL .41  INITIAL ABSTRACTION
CRVNBR 83.00 CURVE NUMBER
RTIMP 13.00 DERCENT IMPERVIOUS AREA
125 UD SC$ DIMENSIONLESS UNITGRAPH
TLAG .05 LRG
UNIT HYDROGRAPH
10 END-OF-PER1OD ORDINATES
115, 244, 165, 68. 31. 13, s 3. 1.
e ees e aae v
HYDROGRAPH AT STATION  DEV1l
TOTAL RAINFALL =  2.25, TOTAL LOSS = 1.20, TOTAL EXCESS = 1.05
PEAK FLOW TINE MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 48 00-KR
{CFS) (HR)
ICFS)
n. 12.07 2. 1. 0. 0.
INCHES) .644 1.050 1.050 1.050
LAC-FT} 1. 2. 2. z.
CUMULATIVE AREA = .02 5Q MI
Nk BET yww wr d wEE hEka MFT AWw whh whh TEd Aww dak pwr wwn k¥ AR FAE AW ddw vww kg l'-l-lil aww
SN
126 KK ' cp11 v

errEENTREIRN TR

CONCENTRATION POINT AT DOWNSTREAM BOUNDARY OF DEV11

10.13

.2417E-03 PERCENT ERROR=

dae aaw kma mws wew buw

7-DAY 10-DAY

.00 -aa

Ab4 EEE wwd FFE AT aFE

dah Ewr

ke



127 HC

HYDROGRAPH COMBINATION
1C0M2 2 HWUMBER OF HYDROGRAPHS TO COMBINE

ey

HYDROGRAPH AT STATION €P11

TAREA

.05 SUBBASIN AREA

PEAX FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 48.00-HR
+ (CF$) {HR)
(CF5)
+ 47T 1z o7 10. 4. z. -
(INCHES) -576 .85s .B97T 8%7
{AC-FT) 5. B. B -8
CUMIJLATIVE AREA = .16 8Q ME
wmd ser wwm Fhw AL ANF TAT VAA REF PR kR Akd wdd vk FEF dAw kew Ted wRd kkd BER k¥l At kar way gww wen San hwt ywn saw béd ked
EvevrEREREEEON
* *
12B KK - OFF8 * RONOFF FROM OFFSITE AREA 8
» +
e R YR LT LT
SUBBASIN RUNOFF DATA
129 BA SUBBAS TN CHARACTERISTICS
TAREA .02 SUBPASIN AREA
PRECIPITATION DATA
9 PH DEPTHS FCR 0-PERCENT HYPOTHETICAL STORM
el HYDRO-1S . .,.00 ..., FEIT I TP-40 _..,. .. ....... PR - TPra9 ...,
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24 -HR 2-DAY 4-DAY T-DAY 14-DAY
e 1} .56 12 -Ba 1.29 1 68 2 2% -ow a0 oo
STORM AREA = -02
130 LS SC5 LOSS RATE
STRTL -46 INITIAL ABSTRACTION
CRVNBR 81.40 CURVE HUMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
131 UD SCS DIMENSTONLESS UNITGRAPH
.13 LAG
[
UNIT HYDROGRAPH
11 END-OF-PERIOD QRDINATES
1 11 22. 37. 48 52 51, 48. 40. 1.
23 17. 4. 11. a. [ 5. 4. 3. 2.
2, 1, 1. 1. 1. 1. 0. a O. a.
o
are wrw raw rae “sa
HYDROGRAPH AT STATION OFF8
TOTAL RAINFRLL « 2,25, TOTAL LOSS = 1.46, TOTAL EXCESS « .79
PEAK FLOW TIME MAXIMUM AVERRGE FLOW
§-HR 24-HR T2-HR 48.00-Hr
+ (CFS5) {HR}
{CFS)
* 7 12,21 1. a. 0. 0.
{ INCHES) .521 -788 -758 -788
{(AC-FT) 1. 1. 1. 1.
CUMULATIVE AREA a .02 SQ ME
HEP H A ek www bbb hbkw WEE bk o wwd b E kb wde A A FEN AR E kdd REE R var BN R T R T AL Ak h add hwd e AAE ke mmd bEE wdw
CE T T Y Y R
. .
132 KX - DEV13 * RUNOFF FROM PROPOSED AREA 11
. )
Ahbbrrrreranie
SUBBASIN RUNOFF DATA
11} BA SUBBASIN CHARACTERISTICS



PRECIPITATION DATA

% PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
. . HYDRG-35 .. e oo TP-AD Lol e e TP-4% ......v---.
5-MIN 15-MIN 60-MIN 2-HR 3-HR &-HR 12-HR 24-HR 2-DAY 4 -DAY 7-DAY 10-DAY
.18 13 -56 72 .Bq 1.20 1 68 225 .00 0% oo .00
STCRM AREA = .09
134 LS 5CS 1TOSS RATE’
STRTL .40 INITIAL ABSTRACTION
CRVNBR 83 20 CURVE NUMBER
RTTHMP 11 00 PERCENT IMPERVIOUS AREA
135 UD 8¢S DIMENSIONLESS UNITGRAPH
TLAG 20 LAG
an
TUNIT HYDROGRAPH
32 END-OF-PERICD ORDINATES
14. 40. 1. 115, l82. 202. 202. 185. 161, 129.
a5. 4 57. 45, 35. 27. 21. 17. 13. 10.
8. 5. 5 4. a. 2. 2. 1. 1. 1.
0. 0.
re - e o e
HYDROGRAPH AT STATION DEV1l
TOTAL RAINFRLL = 2.25, TOTAL LOSS = 1.22, TOTAL FXCESS = 1.03
PERK FLOW TIME MRXIMUM AVERAGE FLOW
§-HR 24-HR 12-Hr 44 00-HR
+ (CFS) {HR]
{CF5}
+ 4. 12.23 6. 3. T 1.
(INCHES) 638 1.031 1 032 Y 93z
[AC-FT) 3. 5. 5 5
CUMULATIVE BREA = .09 SQ ML
ek EER kww PP Say wak THE wAd BAT kel wEw Apam wan wwd akt EFE Fea ATT bAa Ere aah wer ahd kdw FAT ThHE AAR el oawe
PRI LTIRE TS
* .
136 KK . cbLa ¢ COCENTRATION POINT ALONG THE DAMONTE RANCH HIGH SCHOOL
r .
sEvrirssrrene
137 RC HYDROGRAPH COMBINATION
TCOMP 1 NUMRER QF HYDROGRAPHS TO COMBINE
aew
‘au e v e e
HYDROGRAFH AT STATION CP11
PERK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 12-HR 48.00-HR
* (CFS) {HR)
[CFS}
+ 73. 12 13 18. 7. 3. 3.
{ INCHES} -592 .931 -933 .933
{AC-FT) L] 14. 14, 143.
CUMULATIVE AREA = 28 5Q MI
1
RUNOFF SIMMARY
FLOW IN CUBEC FEET PER SECOND
TIME IN HCURS, AREA IN SQUARE MILES
PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXN MUY
QPERATION STATLON FLOW PEAK AREA STAGE
+ 6-HQUR 24-HOUR 12 -HOUR
HYDROGRAPH AT
+ OFF4 a8. 12.52 2. S 2. .21
ROUTED TO
+ ROFF4 k1 12.60 12, 5. 2. .21
HYDROGRAPH AT
+ OFF) 19. 12 37 S. 2 1. .08
HYDROGRAPH AT
+ DEV4 8 1z 17 1. 1 a. .az

3 COMBINED AT

R TR

TIME OF
MAX STAGE

Ny



ROUTED TQ

HYDROGRAPH

HYDROGRAPH

3} COMBINED

RCUTED TO

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

3 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TQ

HYDROGRAPH

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

H{YDROGRALH

2 COMBINED

ROUTED TO

2 COMBINED

HYDROGRAPH

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

cpa

RCP4_3

OFF2

DEV]

ot x|

RCP3_1

QFF1

DEVZ

DEV1

cpl

OFF6

ROFF&

aFeEs

CPOFF

ROFFS6

DEVS

DEV10

Ccpg

RCPE_7

DEVS

DEV?

cp?

RCP?_5

DEVE

Cre

RCPS_S

DEVS

CP5

RCPS_1

TOTCPL

QF&?

ROFF7

56

55.

3o.

3o

S5,

95

172

22

177,

3s5.

35

192,

203,

203

54.

208

208,

20

210

21¢.

210.

210

211

211.

38s.

22.

22

12 50

12,50

12.64Q

12.20Q

12 47

12.5]

13,37

12.30

1z 20

13.13)

12.50

12 53

13.50

13.47

1} 47

12.10

12.10

13 47

13 50

12.13

12.20

13.50

13.53

12.17

13.53

13.53

12,13

13.53

11 60

13.37

12.37

12.37

18.

10.

33,

i,

96.

101.

113,

124.

124.

129,

129.

132,

132

F31.

133,

123

13,

13.

a7.

40.

45

49.

49,

52,

52,

S53.

53.

5.

51.

3.

53.

1.

20.

22.

24.

24.

26.

26.

27.

27.

27.

27.

27.

27.

47,

W31

.31

.17

.07

.56

.56

01

.18

.18

.01

.09

.06

-a2

.01

.01

.09

.09



HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

CONTINUITY

CONTINULTY

CONTINUITY

CONTINUTTY

CONTINUITY

CONTINULTY

CONTINUITY

CONTENUITY

CONTINULTY

CONTINUITY

LSTAGQ

ROFF4

S5TMMARY

RCP4_3

StARY

RCP3_1

SUMMARY

ROFF6

SUMMARY

ROFF56

SUMMARY

rCP8_T

SUMMARY

RCP7_6

SUMMARY

RCP6_S

SUMMARY

RCE5_1

SUMMARY

ROFF7

SUMMARY

RCPL2

DEV12

cebl2

RCPL2

DEVLL

cPll

OFF8B

DEV12

CP13
ELEMENT br
{MIN)
MAKE 2.00
{AC-FT) - INFLOW=
MANE .93
(AC-FT) - INFLOW=
MANE 2.00
{AC-FT) - INFLOW=
MANE 2.00
{RC-FT} - INFLOH=
MANE 1.42
{AC-FT} - INFLCH=
MANE 1.58
(RC-FT} - INFLOW=
MANE 1.50
(AC-FT) - INFLOM=
MANE .80
{AC-FT) - INFLOMa
MANE 2.00
(AC-FT) - ENFLOW=
MANE 1.52
(RC-FT} - INFLOW=
MANE 1.32

21. 12 07 2. . 1. i}

- a3
27. 12,07 g, 3. 1. -13
27. 12,10 B. 3. 1, .13
21 12.07 2 1 Q. .03
47 12.07 10. 4. Z. -16
T. 12 23 1. G. 0. 02
34, 12 2] &. 3, 1. -09
73, 12.13 18 7 3. .28

SUMMARY OF KINEMATIC WRVE - MUSKIRGUM-CTUNGE RCGUTING
(FLOW IS5 DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

PEAK TIME TO VOLUME DT PERK TIME TO
PERAK PERK

{CFS) (MIN) [IN) {MiM) [CES} {MIN)

is 28 756.00 B2 2.00 ipg.28 156.00

_903)E+01 EXCESS= .Q000E+00 QUTFLOWs .3033E+Q1 BASIN STORAGEs
55.50 750.41 B2 2.00 55.49 750.00
_1354E+02 EXCESS= O0000E+00 OUTFLOW= ,1354E+02 BASIN STORAGE=
54 €a 752.00 .45 2.00 94.64 752 Qo
.2515E402 EXCESSw _0000E+0D QUTFLOWa .2515E+02 BASIN STORAGE=
35.29 752 00 B2 2.00 35.29 152.00
_B117E+0L EXCESS= .QOOGOE+00 OUTFLOWe .8117E+01 BASIN STORRGEw
202.96 808.86 .75 2.00 202.93 808.90
_9&91E+02 EXCESS5» ,0000E+00 OUTFLOW= _9691E+02 BASIN STORAGE=

207.74 81p.35 .76 2.00 207.72 810.00

VOLIME

{IN}

.82

.7624E-03 PERCENT

.82

.2692E-01 PERCENT

a5

.1725E-02 PERCENT

.82

.6231E-0) PERCENT

15

.8401E-03 PERCENT

.16

.1026E+03 EXCESSa .000DE+00 QUTFLOWs .1026E+03 BASIN STORAGE= .1028E-02 PERCENT

210.15 819,96 .TE 2,00 21¢.31 812.60
_1056E+0) EXCESSe .0000E+00 QUTFLOWw ,105S6E+03 BASIN STORAGE=
210,40 alz.29 .76 2_00 210.39 812 oG
.1057E+03 EXCESSw .CO000E+00 OUTFLOW= .10STE+0} BASIN STORAGE=
2x0.66 416.00 .76 2.00 210.66 816.00
_1062E+03 EXCESS= .0000E+00 QUIFLOW= .1062E+03 BASIH STORAGE=

22.312 T42 61 .82 2.00 22.29% 742 _00

.78

.7199E-03 PERCENT

76

.3743E-03 PERCENT

.16

1451E-02 PERCENT

.82

_4064E+01 BXCESS= _0D00E+00 OUTFLOW= L 4064E+01 BASIN STORAGE= .2376E-03 PERCENT

27 17 725.52 -B& 2.00 27 00 726,00

86

ERROR=

ERROR=

ERROR=

ERROR=

ERRCR=

ERROR=

ERROR~

ERRCR=

ERROR=

ERROR=
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FLOOD HYDROGRAPH PRCKAGE
JUN 1938
VERSION 4 1

(HEC-1)

RUN DATE 25MARGS TIME 15:09°56

.
.
B
.
.
.
.
.

P TR A N R R R LA L A LN

X X 0000
X X X

X X X
KKK 00K
X X X

X X X

x £ 00XKKKX

THIS PROGRAM REPLACES ALL PREVLIOUS VERSIONS OF HEC-1 KNOWH AS HEC1 (JAN T1), HECI1GS,

THE DEFINITICNS OF VARIABLES -RTIMP- AND -RTIOR-
THE DEFINITION OF -RMSKX-
NEW QPTIONS: DAMBRERK OUTFLOW SUBMERGENCE

HH"%KE

posbed

e L T LR L R R LN T N L A A

U.5. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 35616
(516} 756-1104

PR

-
N
.
.
-
-
* -
-

[T L I T T LT R AL R R AR R Ll ]

EHNKKB:N

HEC1DB, AND HEC1XW.

HAVE CHANCED FROM THOSE USED WITH THE 1573-STYLE INPUT STRUCTURE .
oM RM-CARD WAS CHRNGED WITH REVISIONS DATED 28 SEP B1.

THIS IS THE PORTRANTI VERSION

. SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

bSS:READ TIME SERIES AT DESTRED CALCULATICN INTSRVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DLFFERENCE ALGORITHM

1 HEC-1 INPUT BPAGE 1
LIRE ID .. --e-louaoes 2000l 3. T S S.an N - T LT Y PR g . ..10
*DIAGRAM
1 I GOLDEN HILLS SUBDIVISION PROPOSED CONDITIONS 24-HOUR, 100-YEAR EVENT
2 ID GENERATED 3/2005 BY WOOD RODGERS INC
3 D WITHOUT DETENTION IN SOUTHERN PORION OF SITE
4 iD EmAIOTEEamSESd3GcrIamSINARCeSaZCEASEmcEScdINasazsassadIOesaITEidSSaLTsadaN
N
5 T 2 1TMAR78 0200 1SMARTS 0200
3 IN 1
7 10 l
-3 KK OFF4 RUNOFF FROM OFFSITE AREA 4
9 BA C 2070
1q¢ 2H Q.41 a.78 1 23 1.3% 1.48 1.93 2.87 4.14
1L s [+] a2
12 up 0.478
.
13 ¥K ROFFY ROUTE OFFSITE WATERSHED 4 TO NORTHERN ROUNDARY OF SITE IN PROPOSED
* TRAPEZOIDAL CHANNEL
14 RD 2137 0 047 0.C3 TRAP 5 .33
.
15 KK OFF3 RUNOFF FROM OFFSITE AREA 3
16 BA 0.0800
17 LS o 82
18 up g 313
.
19 ¥K DEV4 RUNOFF FROM PROPOSED WATERSHED 4
20 8A 0.0211
21 LS 0 az
22 uD 0.14
23 KK Cla CONCENTRATION POIRT ALONG THE NORTHERN BOUNDARY QF THE SITE
24 HC 3
25 KX RCP4 3 ROUTE CPa TO CP3
F13 RO 636 0.091 9.03 TRAP 10 0.31
N
7 KK OFF2 RUNOFF FROM OFF3ITE RREA Z
8 BA 9.1732
29 LS [} az
30 up 0.54
-
31 KK DEV3
a2 BA 0.0724
33 LS 0 83.5 11.1
la un a 17
.
1 HEC-1 INRUT PAGE 2
LINE ID... PR R -2 R R I 5., --- 6. P S - B 10



a5
36

37
g

g
40
41
42

LES
a4
45
48

47
48

49 -

50

51

52

53
54
a5
56

S7
58

539
640
61
62

§)
64

LINE

65
56

6T
1]
69
T0

71
72
73
74

75
76

77
78

79
=1}
Bl
B2

k]
B4
85
86

a7
-1:3

KK

"BnEE "B® °ELY

“AE

*gLREE *SRER 'ER CHR "SRER "§RWER C"EBR

AR

ce3 CONCENTRATION POINT ALONG THE NORTHERN BCUNDARY OF THE SITE

RCE3_1 ROUTE CP3 TO CPl (NORTHWEST CCRNER OF SITE)
2500 0.024 0.01 TRAP 10 0.33

OFF1 RUNOFF FROM OFFSITE AREA 1
1.7296
0 81.8
1.21

DEV2 RUNOFF FROM PROPOSED WATERSHED 2
0.0357
o 77.1 11.5
Q.25

DEVL RUNOFF FROM PROPOSED WATERSHED 1
0.0115
o 802 8.9
0.16

cp1 CONCENTRATION POINT AT NORTHWEST CORNER OF SITE TO CROSS DESERT WAY
IN CULVERT
3

OFF6 RONOFF FROM OFFSITE ARER ¢
0.1860
o az
0.4589

ROFFS ROUTE OFFSITE 6 IN PROPOSED CHARNEL THROUGH DEV1D
1230 0.074 0.03 TRAD 10 0.33

OFF5 RUNOFE FROM OFFSITE AREA 5
2.2212
L] Bo0.7
1.32

CPOFF CONCENTRATION POINT AT NORTHERN BCUNDARY OF DEVA
2

HEC-1 INPUT PAGE

. e T T N, .. . ..9%.. «...6,, ....7 ... B ,,... 9. ...10

ROFF56 ROUTE CPOFF TO CP8B (DOWNSTREAM BOUNDARY OF DEVS)
1194 a4.975% 9.03 TRAP 1 o 33

DEVE RUNOFF FROM PROPOSED AREA @
0.0113
a 76 .6 10.2
¢.070

DEV1d RUNOFF FROM PROPOSED AREA 10
0.0949

] B84.0 7.3
0 o670

CP8  CONCENTRATION PQINT AT DOWNSTREAM BOUNDARY OF DEVE
3

RCPB_T7T RQUTE CPB TO CP7 {DOWNSTREARM BOUNDARY OF DEV7?)
1991 0.079 0.03 TRAP 10 0 33

DEV9 RUNOFF FROM PROPOSED AREA 9
0 0638
a 75.5 12.0
0.11

DEV? RUNOFF FROM PROPOSED AREA 7
0.0227
9 .1 6.8
0.17

cp? COCENTRATION POINT AT DOWNSTREAM BOUNDARY OF DEV?
3



ag
90

91
92
93
94

LINE

a5
96

97

S8

213
loa
101
102

ipl
108

105
106

107
108

109
110
111
122

113
ita

115
116
117
118

119
1z0

121
122

LINE

121
124
125
126

127
128

123
11q
131
112

KK RCP7_6
RD 940
.

¥K  DEVE
BA 0.0053
LS o
up  0.11
.

... .1
KK CPE
HC 2
.

KX RCE6 S
-

RD 270
N

KK  DEVS
BA 0.0081
LS o
0.1
KK ceS
HC 2
.

KK RCPS_1
RD 1120
.

KK TOTCPL
HC 2
KK OFF7
BA 0.0931
LS o
D 6.31
KK  ROFF?
gD 1035

KK DEV12

BA ©.0346
LS 0
up D.04
)

KK CP12
HC 2
.

KK  RCP12
RD 800
.

ID.....-. 1
KX DEV1l
BA 0.0333
LS a
un &.05
.

XK CPl1
HC 2
r

* XK DETEN
* RS 1
* SA 1.26
* SA 2 00
* SE45B88.%5
* SE 4591
5 1]
*+ 5Q 24.2
-

KK OFF8
BA 0©.0228
LS 0
D 0.1595

ROUTE ¢B7 TO CP6 (WESTERN BOUNDARY OF SITE)

0 016 0 o3 TRAP 10 o.33

RUNOFF FROM PROPOSED AREA &

72.0

HEC-1 INPUT PAGE

R S T I T - S [ S, B... - 9. . ..10
CONCENTRATION POINT AT THE MED-WESTERN BOUNDARY OF SITE MEAR

ROUTE RUNOFF COMCENTRATING AT CP6 TO CP5 IN DAMONTE CHANNEL ALORG

DESERT WAY

o 002 0.03 TRAP 10 0,33
"RUNOFF FROM PROPOSED AREA S

81.1 13.5

CONCENTRATION BOINT WITHIN DAMONTE CHANNEL ALONG DESERT WAY

ROUTE CES TO CPL (NORTHWEST CORNER OF SITE)

0.003 o 03 TRAP 10 6,33

TOTAL ADDITION OF FLOW AT NORTHWEST CORNER OF SITE

RUNOFF FROM OFFSITE ARER 7

82
ROUTE OFF7 TO THROUGH DEV?
0.136 0.03 TRAP 5 2,3

RUNOFF FROM PROPOSED AREA 12

Ba z.5%

CONCENTRATION POINT AT THE DCWNSTREAM BOINDARY OF DEV12

ROUTE P12 TC CPll (DOWNSTREAM BOUNDARY OF DEV11)
0.032 0 03 TRAP 5 0.33

HEC-1 IMPUT PAGE

I S A EE -

RUNOFF PROM PROPOSED AREA 11

83.0 13.0

CONCENTRATION POINT AT DOWNSTREAM BQUNDARY OF DEV1L

DETENTION TO MITIGATE INCREASE IN FLOW IN SOUTH PORTTON OF PROPERTY
STOR -1

1.35 1.43 1.52 1.0 1.69 117 1 86 1.90 1.
2.07 2.15 2.22 2.29 2.3 2.43

4589 4589.5 4590 45%0.S 4591 4591.5 4532 4592.5 45
4595 4596 4597 4598 4593 4600

1.3 1.4 1.5 1.8 1.7 1.8 1.9 3.4 7
4B.2 1.2 107.7 131.6 151.2 158.4

RUNOFF FROM OFFSITE ARER 8

8l.4

4



a9

91

95

87

99

103

1o5

107

105

113

115

119

121

123

127

129

113

137

CP13... . ....

DEVS

- DEV1]

(***] RUNOFF ALSO COMPUTED AT THIS LOCATION

Irtk i d bk e hA s By kR TYREraET T s ey

-
-
"
.
r
-
.

PLOCD HYDROSGRAPH PACKRGE

RON DATE

JUN 1
VERSION 4.

398
1

(HEC-1}

Z5MAROS TIME 15-09:56

AR Ttk AT Mk v AR AR AR D R n

10

T

QUTEUT CONTROL VARIABLES

GOLDEN HILLS SUBDLYISION PROPOSED CONDITIONS 24-HOUR,

L]

.
.
-
a
.
-
-

GENERRTED 3/2005 BY WOOD RODGERS INC

WITHOUT DETENTION IN SOUTHERN PORION OF SITE

ANaoweERSSgmemASumACCoaRddCS MR AGYSAPARSECSISEaTmeRE

TERNT 3
IPEOT o
QSCAL 0.
HYDROGRAPH TIME DATA

HMIN 2
IDATE 17MART7Q
ITIME az00
HQ 1441
NDDATE 13MART7B
NDTIME 0200
ICENT 15

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS
DRATINAGE

PRECIPITATION DEPTH

LENGTH,

AREA

ELEVATTON

PRINT CONTROL
PLOT CCONTROL
HYDROGRAPH BPLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

.03 HOURS
48.00 HOURS

SQUARE MILES

ENCHES
FEET

N R RN L RN AR R L R SRR LR L

- U.5. ARMY CORPS OF ENGIREERS
- HYDROLOGIC ENGINEERING CENTER
- 609 SECOND STREET

. DAVIS, CALIPORNIAR %5616

. {916} 755-11D4

-
.

oo o

P L e T L AN N R R

100-YREAR EVENT




ee rrn sed

FLOW

STORAGE VOLUME
SURFACE AREA
TEMPERATURE

CUBLC FEET PER SECONWD
RACRE-FEET

ACRES

DEGREES FRMREMHEIT

TIE Sdd TAT Aad AT NAS ETE MUK kA AP E Wi #RF oAby daed ude wwn HAr awr abT wEA bk d TN wkw dAK kkw R4 d FAE RkE R 6 wNd

TrEtakETTIC AN

. .
B KK - OFFs RUNCFF FROM OFFSITE AREA 4
. .
reartpvereses
SUBBAS IN RUNOFF DATA
9 BA SUBBASIN CHARACTERISTICS
TAREA .21 SUBBASIN AREA
PRECIPITATION DATA
10 B4 DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
ve.-. HYDRO-3S ..., ..... £ T . T, LTE-49 ... eeaa.
5-MIN 15-MIN 60-MIN  2-MR  3-HR 6-HR  12-HR 24-HR  2-DAY 4-DAY 7-DAY 10-DAY
.41 78 128 1.39  1.48 1,93 2 87 4.1a .00 .00 .00 .00
STORM AREA = .21
11 Ls SCS LOSS RATE
STRTL .44 INTTIAL ABSTRACTION
CRVNBR 82.00 CURVE NIMBER
RTIMP .00 PERCENT IMPERVIOUS AREA
12 vn SCS5 DIMENSIONLESS ONETGRAPH
TLIG .48 LAG
ces
UNIT HYDROGRAPH
74 END-OF-PERIOD ORDINATES
4. 1l. 21 33 47. 64. 86. 110. 118, 157,
175. 189. 157. 201 02, 201. 19S5 186 117 166,
155. 141. 125. 110. 96 86. 76. 58, 61 55.
50 s, e 16 32, 29. 26 23. 21, 13.
17. 1. 13 12 11 16, 3. 8 1. 6.
6. 5. 4. 1. a. 1, 3. 3. 2. 2.
2. z 2. 1. 1, . 1 1. 1. 1.
0. 0. o 0.
e s e e e
HYDROGRAPH AT STATION OFF4
TOTAL RAINFALL = 4.14, TOTAL LOSS = 1.82, TOTAL EXCESS = 2.32
PERK FLOW TIME MAXTMUM AVERAGE FLOW
6-HR 24 -HR TF2Z-HR 48.00-HR
+  (CFS) {HR)
{CFS)
+* 139. 12.53 31. 13, 6. 5
{ INCHES} 1.403 2.322 22322 2.322
(AC-FT} 15 28 26. 26.
CUMULATLVE AREA = .21 SQ MI
wE® aga WY FAE 4k TEN EAR kbw wwr amn waw wayr bked rwg bkwr Sk RAP kW% WA *HE awh wkd kT kwy Ay Heh AW FEd kR khF mbd AEE wda
teeraubbiriben
. .
13 KK * ROFF4 ~ ROQUTE OFFSITE WATERSHED 4 TO NORTHERN BCUNDARY OF SITE IN PROPOSED
. .
Arreasraiiiaa
HYDROGRAPH ROUTING DATR
14 RD MUSKINGUM-CUNGE CHANNEL ROUTING
. 2137,  CHMOEL LENGTH
5 .0470 SLOPE
N .030 CHANNEL ROUGHNESS COEFFICLENT
cA .00 CONTRIBUTING AREA
SHAPE TRAP CHAMNEL SHAPE
W 5.00 BOTTOM WIOTH OF DIAMETER
Z .33 SIDE SLOPE
ves
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT ALPHA M oT DX PEAK TIME TO VOLUME MAX ITMLM
PEAK CELERITY



MAIN 4

MAIN 4.

CONTINUITY SUMMARY (AC-FT} - INFLOW=

2564E+02 EXCESSe

{MIN) (FT} ({CFS) {MIN} (TR}
1.42 2,00 712 33 13%.34 754.00 2.32
INTERPOLATED TQ SPECIFIED COMPUTATION INTERVAL
1.42 2 00 139.34 754 00 2.32

. 0800E+00 DUTFLOW= .2564E+02 BASIN STORAGE=

e X Er e e
HYDROGRAPH AT STATION ROFF4
PERK FLOW TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR 72-HR 48.00-HR
* {CFS) LHRY
(CFS)
- 132, 12.57 11, 13. 5. 6.
[ INCHES) 1.403 2 322 2.322 2 322
{AC-FT} 15. 26. 26. 26.
CUMULATIVE AREA = .21 5¢ MI

Er aAw wwa ewew

shawT TR TP LA N

Mdk drw akw WU hwd wkE AR Aww

A wFA ARE wEE by E vk vEE wmw Ak At wwwr kv

Thr wwa

(FPS)

13 47

7478E-03 PERCENT ERRDR=

wrk wew bk FEE wwid

15 5K . aFFy - ROHOFF FROM OFFSITE AREA 3
. .
eevrribaareas
SUBBASIN RUNOFF DATA
16 BA SUBBASIN CHARACTERISTICS
TARER .08  SUBBASIN AREA
PRECIPITATION DATA
10 PH DEFTHS FOR  O0-PERCENT KYPOTHETICAL STORM
. HYDRO-35 .....  ...... R T cae e .. TP-49 e e
S-MIN 15-MIN 6O-MIN  2-HR  J1-HR  6-HR 12-HR 24-HR  2-DAY 4-DAY 7-DAY 10-DAY
11 .78 1.29 1.39 148 1.93 2.87  4.14 .00 00 .00 .ao
STORM ARER = .08
17 LS SCS LOSS RATE
STRTL .44 INITIAL ABSTRACTEON
CRVNBR 82.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIOUS ARER
18 UD 5C5 DIMENSIONLESS UNITGRAEH
TLAG .31 LG
wre
UNET HYDROGRAPH
52 END-OF-PERICD ORDINATES
3. 11 20. 3. 49. 69. 87. 100 108 L,
111, 107. 100. 92. 82 L. 59, a9, 42, 36
30. 27. 23. 15. 16. 14. 1z. 10. 9. 8.
6 5. 5. ‘. 3. 3. 3. 2. 2 z.
1. 1. 1 1. 1. 1. 1. o. 0. 0
0. 0.
e e ves e v
HYDROGRAPH AT STATION OFF3
TOTAL RAINFALL =  4.14, TOTAL LOSS = 1.82, TOTAL EXCESS = 2.32
PERK FLOW TIME MAXINUM RVERAGE FLOW
6-HR 24-HR 72-HR 48.00-HR
+  CFS) {HR}
(CFS)
. 68. 12.37 12. 5. 2. 2.
{ INCHES) 1.411 2.323 z.323 2.323
{AC-FT) 5. 10. 1c. 0.
CUMULATIVE ARER - .08 50 MI

*uk mwr hay wku kar

Aak wEw ATE sam whke Eany

ewm et www ada AEE pkd REe kda Edd AR d AR dwa AR WA

FEE wEE aak wEA EEd wEd AEE

A wuw



ETAIRR AR

1% KK - DEV4 * RUNOFF FROM PROPOSED HWATERSHED 4

T T T Y

SUBBASIN RUNOFF DATA

20 BA SOBBASIN CHARACTERISTICS
TAREA .02 SUBBRSIN AREA

PRECIPITATICN DATA

10 PH DEPTHS FOR 0-PERCENT HYPQTHETICAL STORM
... HYDRO-3S5 ...... cee ave e .. TP-aC P Crieteeaaas TR-49 L. el
5-MIN 15-MIN &0-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-BAY 4-DAY 7-DAY 10-DAY
.41 ] 1.29 1.3% 1.48 1.93 2 87 4.%4 Bi] i) .00 i)
STORM AREAR = .oz
21 LS SC5 L0OSS5 RATE
STRTL -44 INWITIAL ABSTRACTION
CRYNBR 31 00 CURVE WUMBER
RTIMP .00 PERCENT IMPERVIOUS ARER B
22 UD S5CS DIMENSIONLESS UNITGRAPH
TLAG .14  LAG
Nra
UNIT HYDROGRAPH
23 END-OF-PERIOD ORDENATES
g. 25, 52. 69 71 &3 50. 33, 231, 17.
1z2. B. 6. 4 3. 2 1. 1. 1. 1.
o. 0. 0.
ey 'Ta) rea e van
HYDROGRAPH AT STATION DEV4
TOTAL RATNFALL = 4.14, TOTAL LOSS = 1.82, TOTAL EXCESS = .32
PEAX FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 48.00-HR
+ {CF5) {HR)
{CFS)
+ 31. 12.17 1. i 1 1.
{ INCHES} 1.419 2.32) 2.323 2.12]
{AC-FT} 2. . 3. 3.
CUMULATIVE AREA = 02 5Q MI
Be¥ wtw A4 AR RS FEE FUN RRS k¥ *ek wew LaT Imk vew akE ey waa Aww vwe wkw FEE ST Bk mwr FMR ATT TYT KRR AT AYY MR bew dww
mrrxrsrmavarkE
. -
23 KK . cpqa o+ CONCENTRATION PCINT ALONG THE NORTHERM DOUNDARY OF THE SITE
. .

ArvaNAsE bRy

24 RC HYDROGRAPH COMBIMATTON
ICOMP J NUMBER OF HYDROGRAPHS TO COMBINE
e
rea T ars ere e
HYDROGRAPH AT STATION CP4
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6 -HR 24-HR T2-ER 48.00-HR
* (CFS) (HR}
(CFS)
+ 205. 12.47 47. 15. 10. 1o0.
{LNCHES) 1.402 2.322 2.322 2,322
{AC-FTI) o3 g, E1-N 8.
CUMULATIVE ARER < 231 sQ MI

Ak dkww mae FhE whkd www FAE REA akd bEd B EFF SAN A SEF FET L Be FEE N A8 EET NTA GEE FAN HAd Akd RN Rk pwk BEE EEA WER SRR EER

T T TR AT

. .
25 KK ' RCP4_3 ROUTE CP4 TO CP3
. .

T I L Y



HYDROGRAPH ROUTING DATA

26 RD MUSKINGUM-CUNGE CHANNEL ROUTING
L 636. CHANNEL LENGTH
s .0910 SLOPE
N 030 CHANNEL ROUGHNESS COEFFICIENT
ca .00 CONTRIBUTING AREA
SHARE TRAP CHANNEL SHAPE
WD 10.00 BOTTOM WIDTH OR DIAMETER
4 33 SIDE SLOPE
COMBUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT  ALPHA M oT DX PEAK  TIME TO VOLUME  MAXIMUM
PERK CELERITY
IMIN) 2] (CFS) MIN) (1) {FPS})
MAIN 3.98 1 50 61 118.00 204,39 748.94 2.32 17.51
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
7 MAIN 3.99 1.50 2 00 204.06 748.00 2.32 i
CONTINUITY SUMMARY (AC-FT) - INFLOW~ ,38431E+02 EXCESS= .0000E+00 OUTFLOW= .}B43E+02 BASIN STORAGE= .2863E-03 PERCENT ERROR= .0
ven e ‘e vas e
HYDROGRAPH AT STATION  RCP4_3
PERK FLOW TIME MAXTMUM AVERRGE FLOW
6-HR 24-HR 72-HR 48.00-KR
+  lcFs) (4R}
(CFS}
. 204, 12.47 41, 19 10 10.
{ INCHES) 1.402 2.122 2.322 2.322
[AC-FT) 23, 3e. 3. 8.
CUMULATIVE ARER = 31 50 MI
wew wae ves AEE wwn EE RS EA FEE FTY eed NN TES Wee bie EE¥ Eak Ge wew LAE eve 444 MA¥ YAT vew AAT var RS rww dav N6t akb wew
Prarivevassany
. .
27 KK . OFF2 - RUNOFF FROM OFFSITE ARER 2
. .
b s areeer
SUBBASIN RUNQFF DATA
28 BA SUBBASTN CHARACTERISTICS
TAREA .17 SUBBASIN AREA
PRECIPITATION DATA
10 PH DEPTHS FOR  0-PERCENT HYPDTHETICAL STORM
... HYDRO-35 .._.... L T £ 2% T T
5-MIN 15-MIN 60-MIN  2.HR  3-HR  6-HR 12- 24-HR  2-DAY  4-DAY  7-DAY 10-DAY
.41 .78 1.29 1.38  1.48 1.9} 2,87 414 .00 .00 .00 .00
STORM ARER = .17
29 18§ 8CS LOSS RATE
STRTL .44 INITIAL ABSTRACTION
CRVINBR 82.00 CURVE NUMBER
RTIMP .00 PERCEWT IMPERVTOUS ARER
30 UD 5CS DIMENSIONLESS UNITGRAPH

TLAG .54 LAG
UNIT HYDROGRAPH
41 END-OF-PERTOD ORDIMNATES
3. 7. 13. 20 2g. 39. S51. 66. 82, 99.
113. 126, 1346, 141. 149 150. 150. 145. 145 140.
124, 127. 1240. 112 103, 92, B2. 73, 65. 55.
54. 48, 44 49 i7. 4. 3o 28. 25. 22.
20. 1g. 17. 15. 14 13, 11. lo. <. a.
8. 7. 5. & 5. 5. -4, 4. 4. 3.
3. 3. 2. 2 2. 2. 2, 2. 1. 1.
1. 1. 1. I. 1 1. 1. a. a. a.

[ 0. o.

are pew wr aw



+

+*

HYDROGRAPH AT STATION QOFF2Z
TOTAL RAINFALL = 4 14, TOTAL LOSS = 1.82. TOTAL EXCESS = 2.32
PERK FLOW TIME MAXTIMUM AVERAGE FLOW
6-HR 24 -HR T2-HR 48 _00-HR
(CF5} (HR]
1CFS)
108, 12.80 26. 11, 5. S
(INCHES) 1.400 2.322 2.322 2.322
{AC-FT) 13. 21. 21. 21.
CUMULATIVE AREA = .17 5¢ MI

cen rra

BAE hked AWE aaa EE T ARE Gwd wkh REh rdd mRd RRE Rbe wwd vhk TAR RAT YN kdd E Ak

rarsEETrTIRS AR

. .
11 KK - DEV = i
. .
crbbarsrsrien
SUBBASIN RUNOFF DATA
32 BA SUBBASIN CHARRCTERISTICS
TARER .07 SUBBASIN AREA
PRECIPITATION DATA
10 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
<. HYDRO-35 ..uvii cianiracaa...es TPodO L.l PP . TP-49 .
S-MIN 15-MIN £0-MIN  2-AR 3-HR 6-HR  12-HR 24~ 2-DAY  4-DAY  7-DRY
.41 .78 1.29 1.39 1.4 1.83 2.87 414 00 .oo .ao
STORM AREA = o7
31 LS $CS LOSS RATE
STRTL .40 INITIAL ABSTRACTION
CRVNBR 83.50 CURVE NUMBER
RTIMP 11.10 PERCENT IMPERVIOUS AREA
34 1D 3CS DIMENS IONLESS UNLTORAPH
TLAG .17 LAG
e
UNIT HYDROGRAPH
27 END-QOF-PERTOD ORDINATES
16- 48. 101, 157. 185. 185. 158. a1 104
6 43, 3z. 24, 18. 13 10. 7. 6.
3. 2, 2, 1. 1, 1 a
vee [ s ‘e e
WYDROGRAPH AT STATION DEV3
TOTAL RAINFALL = 4.14, TOTAL LOSS = 1.50, TOTAL EXCESS = 2.64
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-1R 72-HR 48 00-HR
ICFS) (HR)
CFS)
97. 12.20 12 5. 3. 3.
(TNCHES) 1.541 2.626 2.638 2.638
LAC-FT) 6. 10. 10. 10.
CIMULATIVE AREA u .07 SQ MIL
Gak me® NAE Aaa wet taw Ma4 bEd eEE EaE MER EAh AW hat Ses bAb vet 0Bu ea) EeT SRR Aed we4 Aes tie red
tederrrrrinean
R .
35 KK . CP} CONCENTRATION POINT ALONG THE NORTHERN BOUNDRRY OF THE SETE
. .
irbeerbrruenns
3§ HC HYDROGRAPH COMBINATICON
ICOMP )} NOMBER OF HYDROGRAPHS TOU COMBINE
‘ar
van aen e aes e
HYDROGRAPH AT STATLON crd
PERK FLOW TIME MAXIHUM AVERAGE FLOW

Ak whe awe FEb

Mid wrw wEE EEA kaw Rw

10-DAY
04

Faw waw wad Wk Ak ke EEY



+ {CFS)

. 342,

Tad Ady emw

37 XX

CCNTINULTY SUMMARY (AC-FT)} - INFLOW= .7C07E+02 EXCESS= .0000E+00 OUTFLOW= .7007E+02 BASIN STORARGEw

PEAK FLOW
+ {CFS)
+ 3az

Akk kpE Ak

39 KK

40 BA

10 PH

41 LS5

6-HR 24-HR 72-HR 48.00-HR

(HRY
(CFS)
12.47 B85 3s. 18. 18.
[ INCHES) 1.416 2.361 2.1382 2.363
{AC-FT) 42. 70. 70. 10,
CUMULATIVE AREA = .56 S0 MI

TEE ks R4 UET ANE AkE WER Ewa AkE RPN A4 k4w Aud bkd AFE rEw tkw rhEk bad dep waw kAN

trhk LA bR bR

* RCP3_1 ¢ ROUTE CP3 TO CPl (NORTHWEST CORNER OF SITE)

LR TN T TR T Y

HYDROGRAPH ROUTTING DATA

MUSKINGUM-CUNGE CHANNEL ROUTING

- L 2500. CHANNEL LENGTH -
s .0240 SLOPE
N -030 CHANMEL RCUGHNESS CCEFFICIENT
Ch -00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
Lyt 10 00 PBOTTOM WIDTH OR DIAMETER
Z 33 SIDE SLOPE
e
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT ALFPHA M DT Di PEAK TIME TO
PEAK
{MIN) [FT1 {CF5) {MIN}
MAIN 2.04 1.50 2.00 4113 33 342.17 150.00
INTERPOLATED TG SPECIFIED COMPUTATLON INTERVAL
MAIN 2.04 1 50 2.00 342.17 750.00

arn e auw arw

HYDROGRAFH AT STATICN RCPI_ L

TIME MAXIMUM AVERAGE FLOW
6 -HR 24-HR 72-HR 4B 00-HR
{HR)
{CES}
12.50 8s 35. 18, 18,
{LHCHES) 1.416 2.361 2.363 2.353
LAC-FT} 42. 70. 70. 70,
CUMULATIVE RRER = 56 50 MI

way kwd

ke vas raa

VOLUME MAX IMERS
CELERITY
(IN) (FP5)
2.36 13.31
2_16

EHE bwk et EEE kkh AAw R E bad Bwh Fhd bk wEw Hkd hak AkA REF ket akw A Wy vww whd vEw k kR

TekAbrrEvibE N

l OFFL * RUNOFF FROM OFFSITE ARER 1
. .

rrrrlasrerwwrey ~

SUBBASIN RUNQYF DATA

SUBBASIN CHARACTERTSTICS
TAREA L 73 SUBBASIN AREMR

PRECIPITATICH DATA

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM

ve... HYDRO-3S ... ... ..o TP-40 ... ... L.l
5-MIN 15-MIN &J-MIN 2-HR A-HR 6-HR 12-HR 24-HR 2-DAY
.41 .78 1.29 1.39 1.48 1.93 2 87 1.14 .qo

STORM AREA = 173

S5CS LOSS RATE
STRTL -44 INITIAL RBETRACTION
CRVNBR 81.8G CURVE NUMBER

BT twk www

veas TR-A9 L.
7-DAY 10-DAY

4-DAY
.00

.00

.00

-1794E~02 PERCENT ERROR=

.0

haw mww



+

RTIMP .00 PERCENT IMPERVIOUS ARER
42 1D scs DIMENSIONLESS UNTTGRAPH
TLAG 1.21 LAG
P
UNLT HYDROGRAPH
18} END-OF-PERIOD CADIMATES
6. 11 17 25 38, 50, 63. 79 95. 112.
129, 151. 173, 195 219, 249 279. 308, 381, 175,
412, 4a7, 477 506. 536. S63. 584. 604, 624 640.
651 . 662. £73. 876, 678. 680. 681 E79. 677, 675.
669 657. 645 §35 623 &10. 597. 5A83 569 554,
5149. 522, 504 485 457, a4s. 423. 401, 379. 361,
342. 324. Ica, 295 182 269 257. 246, 235, 224.
215. 206. 156 188 181 . 174, 168. 161. 154. 147.
142, 135, 130. 124 119. 113, 107. 102 28. 94.
90, B7. 83. T8 75. 72, 69. 66. 64. 61.
sa. 55. 53. 50 48. a§. 14, 42 40, 18.
37. 15, 14. 1z, 3. a0. 28, 27, 26. 25.
24. 23, 22 21. 20. 19. 18 18 17, 18,
15. 15. 14 11 13. 12. 12. 1. 11, 10.
10. 9. 9 9 8. 8, 8. 7. 7. 1.
7. 6. 6. 6. [ 6. 5 5. 5. 5.
4. 4 [ 1 q. 3. 3. 3. 3. 3.
2. 2. 2. 2 2 1. 1. 1. 1, 1.
1. a. Q
L XX} - Frn [E ) o
HYDROGRAPH AT STATION OFF1
TOTAL RAINFALL = 4.13, TOTAL LOSS = 1.83, TOTAL EXCESS = 2.30
PERK FLOW TIME MAXIMUM AVERAGE FLOW
~HR 24-HR 12-HR AB_DO-HR
(CTS) {HR)
ICFS)
579. 13.27 250 107 53, 53.
{ THCHES) 1344 1.198 2.298 2 298
[AC- FT) 124 212 212 212.
CUMULATIVE AREA = 1 73 S0 ML

LEn bk KRR ENE NEE FEE wwd EEs NTE TEE wwe SR E AFE bRs eev bbb wps AL A AEE

rrrmriasivenad

. a
43 KX . DEV2 * RUNGFF FROM PROPOSED RATERSUED 2

IR T YRS

SUBBASIN RUNOFF DATA

FEE kEE kbR EEE wgy wxy THE AFE G AEN TEE oaww

44 BA SUBBASIN CHARACTERISTICS
TARER .10 SUBBASIN AREA
PRECIPITATION DATA
10 PH DEPTHS FOI 0-PERCENT HYPOTHETICAL STORM
-v-.. H¥YDRO-35 ..u- - .--.- s e e TP-30 Ll seeeeiiies e TP-49 ...o0vnn--s
5-MIN 15-WIN 6O-MiH 2-HR 1-Mr 6-HR 12-HE T4-HR,  2-DAY 7-DAY 10-DAY
.41 .78 1.29 1.9 1.48 1.93 2.87 4.14 .00 .00 .00
STORM AREA » 10
45 LS SCS LOSS RATE
STRTL .59 INITIAL ABSTRACTION
CRVNBR 77.10 CURVE NUMBER
RTIMP 11.50 PERCENT THPERVIQUS AREA
46 UD &cS DIMENSTONLESS UNITGRAPH
TLAG .25 LAG
e
UNIT HYDROGRAPH
40 END-OF-PERIOD ORDINATES
8. 25. a3 az. 121. 152. 169, 173, 163, 155.
1315, 116. 93. 4. 60. 49. 41, a3, 27. 22.
1a. 15. 12, 10. 9. 5. S. 4. 4. 3.
2. 2. 2 1. 1. 1. 1. a. o a.
raw ree oy rww ava

HYDROGRAPH AT STATION

TOTAL RALINFALL =

PEAX FLOW TIME

4,14, TOTAL 1ASS =

DEV2
1.96, TOTAL EXLESS =

MAXTIMUM ARVERAGE FLOW

2.18



- {CFS)

+ 86,

57

4B BA

10 PH

49

50

TOTAL RAINFALL =

PEAK FLOW
4 (CFS)
- 14

51 KK
52 HC
s
PEAK FLOW
+ (CFS})
+ 584

rew aTa

6-HR 24-HR 72-HR 48 00-HR
(HR)
{CF8)
1z2.30 13. 6 3. 3
{INCHES} 1.291 2.180 2.182 2 183
{AC-FT) 2. 11 11. 11.
CUMULATIVE AREA = .10 SQ MI

s wuw akn kma kkt ERT kEx A wih www bAoA kA E FhE Rrd HAT VTN kA WRE wrh b www

TR R TR T T Y

- .
. DEV1 ~ RUMOFF FROM PROPOSED WATERSHED 1
- .

srspmprerih R

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .01 SUBBASIN ARER

PRECIPITATION DATA

DEPTHS FOR 0-PERCENT HYPQTHETICAL STORM
.. .. HYDRD-35 .....- aeemamae e TP-40 ... ..o CEeeeeraraa TP-4% ..
5-MIN 15-MIN 60-MIN 2-HR 3-HR &6-HR 12-HR 24-HR 2-DRY 4-DAY T-DAY
41 .78 1.29 1.39 1.48 1 93 2.87 4.14 .00 .00 .00
STORM AREA = .01
SCS5 LOSS RATE
STRIL .49 INITIAL ABSTRACTION
CRVNBR 80.20 CURVE NUMBER
RTIMP B.90 PERCENT IMPERVIQUS AREA
SCS DIMENSIONLESS UNITGRAFH
TLAG .16 LAG
ren
UNTIT HYDROGRAPH
26 END-OF-PERICD ORDINATES
3. 9. 19, 28. il al. 27. 21. 15
8. - 4 3. 2 2. 1. 1. 1
0 0. Q 0. 0. Q.
s e ar v an
HYDROGRAPH AT STATION DEVL
4.4, TOTAL LOSS = 1.7%, TOTAL EXCESS = 2.15
TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR 48.00-HR
(HR}
(CFS)
12.20 2. 1 a 0.
({ INCHES) 1.398 2,347 2.349 2.349
{AC-FT} 1. 1. 1, 1.
CUMULATIVE AREAR = .01 8Q MI

At EAA wwa Ak E hEd ATT ThE www bEk b8 AkE FEh TTT RAN Abw AdE Sew FEEF ARE b s wew

TR RN AL NN L L

. .
- cer ot CONCENTRATION BOINT AT HORTHWEST CORMER OF SITE TC CROSS DESERT WAY
- .

YT AL IR TR 2]

HYDROGRAPH COMBINATION

TCOMP 1 NUMBER OF HYDROGRAPHS TO COMBINE

asw

ard raw

HYDROGRAPH AT STATION CPL

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR 48, 00-HR
{HR])
[CFS)
13.27 264. 113, 57. 57.
{ LNCHES) 1.334 2.289 2.252 2 232
LAC-FT) 111. 224. 225. 225,

ket waw

ARy www wes whkh pwa

Yrr tAT Tak kvE Awd

10-DAY
.40

11,
0.

ke smn

A



CUMULATIVE AREA « 1.84 SQ ML

\

*HS EF FEa wew wrd kmd Tew rwp bhe RYR rwd RET A kad wEd

thbawtbraAYea Ny

FAE WA Ak Eed was

. .
53 KK v OFF6 * RUNOFF FROM OFFSITE RAREA &
. a
Tanaskrrera s
SUBBASIN RUNOFF DATA
54 BA SUBBASIN CHARACTERISTICS
TAREA .13 SUBBASIN AREA
PRECIPITATION DATA
10 PH DEFTHS FOR 0-PERCENT HYPOTHETICAL STORM
_ . .. HYDRO-3S .... . ............. B T TP-43
5-MIN 15-MIN &Q3-MIN 2-HR 3I-HR 6-HR 12-HR 24-HR 2-DAY
.41 .18 1.2% 1.39 1.48 1.531 2 87 4,14 oo .o
S5TORM AREA = .19
55 LS SCS LOSS RATE
STRTL .44 INITIAL ABSTRACTION
CRVNBR 82 00 CURVE NOMBER
RTINMP -00 PERCENT IMPERVIOUS ARER
56 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .46 LAG
ey
UNIT HYDROGRAPH
71 END-OF-PERIOD ORDINATES
4. IX. 21. 3y, 47. 65. as. 111. 134.
170. 180 187. 189. 188. 185. 177. 168. 158.
114. 115, 104, 80. 80. 71 (] 56. 51.
4qr. 37 33, 29, 26 23. 20. 12 16.
13 12 1. 9 B. 7- 7. 6. 5.
q q b 3 i 2. 2 2, 2.
¥ 1 1 L. 1. b 1 0. Q.
0.
e TR e e vas
HYDROGRAPH AT STATION OFF6
TOTAL RAINFAEL = 4.14, TOTAL LOSS = 1.82, TOTAL EXCESS = 2.32
PERK FLOW TIME MAXIMUM AVERAGE FLOW
65 -HR 24-HR T2-HR 48.00-HR
- [CFS) (HR)
{CF5}
+ 129 12 50 28, iz, 6 &,
{ INCHES) 1.404 2.322 2.322 2.122
{AC-FT} 1a, 23. 23, 23.
CUMULARTIVE AREA = .19 8Q MI
Tud EEw ARE ke FEE e wkk akW GEd kvd k¥ NP b4 d wr A SRE EEE hwk FAE EEE RAE

57

58

R»D

rarrreikirrdry

L] .
. ROFFE  + ROUTE QFFSITE & IM PROPOSED CHAMMEL THROUGH DEVLG
. .

LRI T YRR T T

HYDRCGRAPH ROUTING DATA

MUSKINGIM- CUNGE (CHANNEL ROUTING
L 1230. CHANHEL LENGTH
5 .0740 SLOPE
N .030 CHANNEL RCUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD 10.00 A80TTCM WIDTH OR DIAMETER
2 .33 SIDE SLOPE
e
COMPUTED HUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP
ELEMENT ALPHA H OT DX PEAK TIME TO VOLUME
PEAK
{MIN) {FT) (CFS) {M1H) 1INY

e awd EwA

155,
147
46 .
14.
5.
2.

FEE AN AAE EEY R kAT dwE kbR

MAXIMUM
CELERITY
(FPS}

kke res

kak wrr vyw



-

CONTINULITY SUMMARY (AC-FT) - INFLOW= .2304Ev02 EXCESS= .0OD0E+00 QUTFLOWa .2304E+D2 BASIN STORAGE= .6351E-03 PERCENT ERROR=

MALIN 3 59 1.50 1.46 £15,400 128,39 750.93 2 12 14 00

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 3 5% 1.50 2.00 12825 752.00 2 32

ruw raw Ty ew

HYDROGRAPH AT STRTION ROFFE

PEAK PLOW TIME MAXIMUM AVERAGE FLOW
5-HR 24-HR 72-HR 48.00-HR
ICFS) HR)
[CFS)
128 12.53 28 12 5. 6
(INCHES) 1.404 2,322 2.322 2.322
{RC-FT) 18, 23. 23. 23.
CUMGLATIVE ARER = .19 SO MI
ar daw wewr wid wrwr mws Fwrw vehk drd era Fhkd Amr wwr AkA AN FTET Sl R K FEY khkd HAE kwd Fhkd kEN wkd kkE P FF wEkE FAY
veraprrrEe b
. .
59 K¢ * OFF5  + RUNOFF FROM OFFSITE AREA 5
N .
[N
SUBBASTN RUNOFF DATA
6D BA SUBBASIN CHARACTERISTICS
TAREA 2.22 SUBBASIN ARER
PRECIPITATION DATA
10 PH DEPTHS FOR  0-DERCENT HYDOTHETICAL STORM
. HYDRO-35 . ... aaou uaeea -- o TR-a0 . e e e e e TP-49 ... ... ..
5-MINM 15-MIN E0-HIN 2-HR 1-HR 6-HR 12-HR 24-HR  2Z-DAY 4-DAY 7-DAY 10-DAY
.41 78 1.29 1.39 1.48 1.93 2 87 4,14 .00 .00 .00 )
STORM ARER = 2.22
61 LS 5CS LOSS RATE
STRTL .48 INITIAL ABSTRACTION
CRVNBR 80 70 CURVE NUMBER
RTEMP .00 PERCENT IMPERVIOUS AREA
62 WD SCS DIMENSTONLESS UNTTGRAPH
TLAG 1.32 LAG
aes
UNIT HYDROGRAEH
200 END-OF-PERIOD ORDINATES
€ 12. 18. 24. 3B. 52. 66. a0. 58 116.
134, 152, 176. 200. 224. 248. 280. 312 344, 276
413. 452. 448, 528. s60. 592. §24. &56. £79. 701.
723. 7a5. 758. 770. 782. 794. 797. 799. 801. an3.
801. 799. 197. 795. 784. 772. 750. 748. 34, 720.
708 692. 676. 660. 644, 528, 609, 589, 569 549,
525, 501. 477. 453 a33. a13. 393. 373. 358. EIT R
330. 316. 103, 291. 273. 267. 257. 2a7. 217. 227,
213, 212. 204. 197. 190. 182, 175, 168. 161, 15%
143, 143 137. 131. 125, 119. 115. 111. 107. 103.
39. 35, 5. 87. 84. 81. 78. 75. 72. 69
66. 63. 60. SB. 56. S4. 51. 49. 7. 45,
3. 42 40. 39. 37. 36. 14. 13 1. 0.
29, 28. 27. 26. 25, 24, 21, 22 I 20
20. 19. 18. 17. 16. 16 5. 15. 14. 13.
13. 1z. 1z, ii. i, 11 1a. 10. 9. .
3. 8. 8. 8. 8. 7. 7. 7. 7. 7.
6. 3 6. 5. s. 5. 5. 5. 1 4.
4. 4. 4. 3. 3. 3. 3. 3. 2. 2.
2. 2. 2. 1. 1. 1. 1. 1. a. 0.
ves v . AN rer
HYDROGRAPH AT STATION OFFS
TOTAL RAINFALL = 4.13, TOTAL LOSS = 1.92, TOTAL EXCESS = 2.20
PEAK FLOW TIME MAXIMUM AVERAGE FLOW

&-HR 24-HR 72-HR 43.00-HR

ey waw



- {CFS5) (HR)

(CFS)
- EE3. 13.37 307. 132, 65. 66,
{ LNCHES} 1.2B6 2.205 2.205 2 205
LAC-FT) 192 16}, 261, 61

CUMULATIVE ARER = 2.22 SO ML

FEh wwd AEN WEE mud ahk kak AR Ab4 FeP kww www wET aww kwd Atd mua kb E Fdd o ehd tdw bba wdd FEE R33 REE AR FAT FET RRA AEE A kvl

T
. .

63 KK . CPOFF = CONCENTRATION POINT AT NORTHERN BOUNDARY OF DEVS
. .

TeR kbR h vty

&4 HC WIDRCGRAPA COMBENATION
Icomp 2 NUMBER OF HYDROGRAPHS TO COMBINE
e r
e e *ia e ere

HYDROGRAPH AT STATION CROFF

PERK FLOW TIME MAXIMUM AVERAGE FLOW
6~HR 24-HRt 72-HR 48 00-HR
+ (CF5} (HR}
{CFS}
- E87. 13.33 334, 143, T2. 72.
(INCHES) 1.291 2.214 2.214 2.214
[AC-FT) 166, 284, 2a4. 284

CUMULATIVE AREA o 2,41 SQ MI

FhA rde AEA EEE Rt R RAE REd akd drd kb d EEd TTL b kd EET TEA kd TTT M S8 FUF LRl FET wAE AT YT oty GAd kda ard wdE Aed bww

Y EAEETT TS

. »
65 KK . ROFF56 * ROUTE CPOFF TO CP3 |DOWRSTREAM BOUWNDARY OF DEVE}
. .

LRI TEE T T ITY

HYDROGRAPH RQUTING DATA

66 RD MUSKINGUM- CUNGE CHANNEL ROUTING

L 1394, CHANNEL LERGTH

s .075¢ SLOPE

.} .30 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTIRG AREA

SHAPE TRAP CHANNEL SHAPE
WD 10.00 ROTTOM WIDTH CR DIAMETER
2 -3} SIDE SLOPE

avs
COHPUTED HMUSKINGUN-CUNGE PRRAMMETERS
COMPUTATION TIME STEP

ELEMENT RLEHA L DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY
{MIN) [FT} (CF5) {MIN) {IN) {FPS}
MAIN 3.61 1.50 .95 627.00 6B6.89 799.78 2.21 24.55

INTERPOLATED TO SPECIFTED COMPUTATION INTERVAL

MAIN 3.6 1.50 2.00 626.88 800.00 2.21
CONTINUITY SUMMARY (AC-FT} - INFLOW= .2842E+03 EXCESS= .0000E+00 OUTFLOWa .2842E+03 BASIN STORAGE= .6838E-03 PERCENT ERROR- .0
e aar svn v e

HYDROGRAPR AT STATION ROFF56

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 48 Q00-HR
+ (CFS} {HR)
LCFS)
. §87. 13.23 334, 143 72 12
{INCHES}) 1.291 2.214 2,214 2.214
[AC-FT) 166. 284 284. 284,

CUMULATIVE AREA = 2.41 SO MI



Eav dew gew mvd ek EEE TNT wkw whh by kwv FEA wAE STT WA WEA PN TTET YYT 444 AET REn wwm wFE wah A raa ki

e AR e

. .
67 KK - pEVE * RUNOFF FROM PROFOSED AREA 8
. .

Ak db b e ak A

SUBBASIN RUMOFF DATA

6B BA SUBBASIN CHARACTERISTICS
TARER .01 SUBBASIN AREA

PRECIPITATION DATA

10 PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
.- HYDRO-3S ...... Carreon 4. - .. TP-40 eee el ciereeanans TRP-89 ol Ll
5-HIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12 -HR 24 -HR 2-DAY 4-DAY 7-DAY 10-DAY
.41 1 1.29 1.38 1 48 1.93 2.87 4.14 .00 .00 .00 -oo
- STORM ARER =2 0l
69 LS 5C5 LOSS RATE
STRTL .61 1INITIAL ABSTRACTION
CRVHER 76.60 CURVE NUMBER
RTIMP 10.20 PERCENT IMPERVIOUS AREA
70 UD 5CS DIMENSIONLESS UNITGRAPH
TLRG .07  LAG

UNIT HYDROGRAPH
12 EWD-OF-PERIDD ORDINATES

15. 60, 64. 42 2). 12. 6. 3. 2. 1.
1. Q
e e ' aar e
HYDROGRAPH AT STATLON DEVE

TOTAL RAINFALL = 4.14, TOTAL LOSS » 2.02, TOTAL EXCESS o 2.12

PEAK FLOW ‘TIME MAXIMUM AVERRGE FLOW
&-HR 253 -HR 72-HR 48 DO-HR
+ {CF8) {HR™)
T {CFS)
+ 1a. 12.10 2. 1 0. ¢
{ INCHES) 1.268 2.120 2.121 2 121
{AC-FT} 1. L. 1. 1.
CUMULATIVE RREA = 01 §Q ML

aar whke whw hkdE ki E ART an whd wed phke kN vak ped And rrr wAE vaw kv

IEEETIE TN TR L Y

. .
71 KK hd DEV1) = RUNOFF FROM PROPOSED ARER 10
- *

hTraa T bR Rd Ry

SUBERSIN RUNOFF DATA

72 BA SUBBASIN CHARMCTERISTICS
TARER .09 SUBBASIN AREA

PRECIPITATION DATA

10 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... ceiaaneen a=e.. TP-a0 ., Cteieereses TP Ll
5-MIN 15-MIN &0-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.41 18 1.29 1.39 1.48 1.93 2.87 4.14 .00 .0 .00 .00
STORM ARER = .09
73 LS 5CS LOSS RATE
STRTL .38 INITIAL ABSTRACTION
CRVNER 24.00 CURVE NUMBER
RTIHP 7.30 PERCENT IMPERVIOUS AREAR
13 UD 5C5 DIMERSIONLESS UNITGRAPH
TLAG -07 LAG

UNIT UYDROGRAPH

B4 whk AT sik NEY whm whkk ARY vk h FAF baw EEE SRE WA

rrr vkw

[EL]



+

+

475 . 507.

12 END-OF-PERYOD ORDINATES
J36.

169, 93 49. 26. 14
4. 2.
rar - rae wen s
HYDROGRAPH AT STATION DEVI1C
TOTAL RAINFRALL = 4.1a, TOTAL LOSS = 1.52, TOTAL EXCESS = 2.61
PERX FLOW TIME MAXIMOM AVERAGE FLOW
6-HR 24-HR 72-HR 48.00-HR
(CFS) (HR)
(CFS}
176 12,10 16. 7. 3. ].
L INCHES) 1.545 2.61% 2.613% 2.624
{AC-FT) a 13. 13, 13.
CUMULATIVE AREA = .08 5¢ M1

FAN Fdw bkw prd AdE wes ssh wwew git @

rvri et
. .
75 KK . cpB o
. .

I TSR AL L IET)

T Lk TET ARd ema sk Ak RER bbbk wed ovwm bk b bEA Ead

CONCENTRATION POINT AT DOWNSTRERM BOUNDARY OF DEVE

76 HC HYDROGRAPH COMBINATION
1COoMP 3 NUMBER OF HYDRCGRAPHS TO COMBINE
.y
) e e e e
HYDROGRAPH AT STATION CP8
PEAK FLOY TIME MAXIMUM AVERRGE ¥LOM
6-HR 24-HR 72-HR 48.00-HR
(CFS) {HR]
(CF5)
692. 13.33 348. 150. 75. 75.
{ INCHES] r.287 2.226 2 228 2.228
{AC-FTI 173. 299. 299, 295,
CUMULATIVE AREA < 2,51 8¢ MT
EkE NAE BEE ETE e RNE mea EER BAT BEY N Yaa AR TEE BEE TLE mEF
T L T
. .
77T KK * RCPR_7 0+ ROUTE CPB TO CP7 {DOWNSTREAM BOUNDARY OQF DEVT)
* .
srxtaaciicsevse
HYDROGRAPH ROUTING DATA
78 RD MUSKINGOM-CUNGE CHANNEL ROUTING
L 1991, CHRNNEL LENGTH
5 .0730 SLOPE
N .030 CHANNEL RQUGHNESS COEFFICIENT
ChA .00 CONTRIBUTING ARER
SHAPE TRAP CHANNEL SHAPE
L1e] 10.0% BOTTOM WIDTH OR DIAMETER
4 -33 SIDE SLOPE

ren

COMPUTED MUSKINGUM- CUNGE PARAMETERS

ELEMENT ALPHA
MAIN 3.70
MAIN 3.70
CONTINUITY SUMMARY (RC-FT) - INFLOW= .298

COMPUTATION TIME STEP

H T DX PEAX TIME TO VOLUME
PERK
{MIN) {FT} (CF8) {MIN} {IN}
1l.50 133 995.50 £91_76 By1.8Y 2.23
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
1.50 2 00 691.73 802,00 2.23

BE+03 EXCESS= _0000E+00 OUTFLOW:= ,2988E+03 BASIN STORAGEw

Bed Wk vyt mEE

Ere wER

PhE kwn kwd Ak wxh hhw sk FEE REE w kW EEd k4 ARE i

MAXIMUM
CELERITY
(FPS)

25,04

-1033E-02 PERCENT ERROR=

ded kpw wEkw

awdh www

-0



+

¥

PEAK FLOW

{CFS)

692.

rEN ray T

+

79 XX

8¢ Bh

10 PH

a1 L5

B2 UD

en

HYDROGRAPH AT STATION RCPB_7

TIME MAXIMUM AVERAGE FLOW
6-HR 29-HR 72-HR 48 00-HR
{HR}
{CFS)
13.37%7 348 150 75 5
{INCHES) 1.287 2.226 2 228 2.228
{AC-FT) 173, 299 299 299,

CUMULATIVE AREA = 2.51 5¢ MI

Tew EEA TR wkd WEE AEE BT AFe Frd wrn whE FEE GAT e Nre phy wdd o ow

drrdka kv avevay

. »
- DEVS * RUNCFF FROM PROPCSED ARER 9
- .

tarrrhav s ki

SUBBASIN RUNOFF DATA

SUBBASTHN CHARACTERISTICS
TARFA .06 SUBBASIN RRER

PRECTPITATION DATA

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM

.. . HYDRG-15 ..... e e e TP-49 . . P
S-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24 -HR
.41 .78 1.29 139 1 a8 1 93 2 87 4.14
STORM AREA = 0&
§CS LOSS RATE .
STRTL 65 INITIAL ABSTRACTION
CRVNBR 75.50 CURVE NUMBER
RTIMP 12.00 PERCENT TMPERVIOUS AREA
SCS DIMENSIONLESS UNITGRAPH
TLAG 11 LAG
UNIT HYDROGRAEH
18 END-OF-PERIOD CRDINATES
38. 127. 224, 242. 206. 143 Bg.
16 11, 7. 4. 3 2 1.
Y T ey e
HYDROGRAPH AT STRTION DEVY

TOTAL RAIMFALL = 4 14, TOTAL LOSS = 2.09, TOTAL ETXCESS = 2.09

PERK FLOW

(CFS1

a0.

e Twh

83 KK

84 BA

1¢ PH

Fkw

TIME MAXIMUM AVERAGE FLOW
§-HR 24-HR 72-HR 4@ 00-HR
(HR)
{CFs)

12.13 8, 4 2 2.
{INCHES) 1.23B 2.087 2 089 2.08%
(AC-~FT) 4. 7 7 7.

CUMULATIVE ARER = .06 50 MI

Gkd kry xww REE sk k GEF whk WEB kEs REN FEE ST REe wad tEL Fwd ATy

TR PR RRATTEE

. .
. DEVT ™ RUNOFF FROM PROPOSED AREA 7
. .

rrEs AT R a AN TR

SUBBASIN RUNOFF DATA

SUPBASIN CHRRACTERISTICS
TAREA 02 SUBBASIN AREAR

PRECIPITATION DATA

DEPTHS FOR  O-PERCENT HYPOTHETLCAL STORM

... RYDRO-35 .. e e vee.. TP-40 . ..o o ol
5-MIN 15-MIN G6O-MIN 2-HR 3-HR 6-HRr 12-HR 24-HR
.41 .18 1.29% 1 39 1.48 1.92 2.8% 4.14a

STGRM AREA = .02

e ww

2-DAY
]

59.
1.

k awy whE wwe Awd

ke Ak wEw

TP-49 ......cc--n

4-DAY 7-DAY LO-DAY

.00 .00 .ao
38. 25,

FA wEE ekE EEE Rad IR TR

2-DRY
.oo

4 -DAY
.00

TP=-42 . i--enun-

LT

ehu wda mex FEA dIE mEn

T-DAY 10-DA!

.0

.00



a5 Ls SCS LOSS RATE

STRTL .85 INITIAL ABSTRACTION
CRVNER 70.10 CORVE NUMBER
RTIMP 6.80 PERCENT IMPERVIOUS AREA
86 UD SCS5 DIMENSIONLESS UNITGRAPH
TLAG 17 LAG

-

UNTT HYDROGRAPH
27 END-OF-PERIOD ORDINATES

5. 15. 2. 49. 58 S8. 53 414 iz, 23,
1T. 13, 19. 7. 6. 1, 3. 2. 2 1.
1. 1. 1, 0. Q. 0. 0.
e wew raw Cr e e
HYDROGRAPH AT STATION DEVT

TOTAL RAINFALL = 4.14, TOTAL LOSS = 2.53, TOTAL EXCESS = 1.61

PERK FLOW TIME MAXIMUM RVERAGE FLOW
. 5-HR 24-HR 72-HR 4B,00-HR ’
+  (CFS) {HR}
{CFS)
. 18. 12.20 2. 1 0. 0.
{1NCHES) 917 1.613 1.615 1.615
[AC-FT} 1 2. 2. 2.
CUMULATIVE AREA = .02 5Q MI

HEE TR AEE ok A kad AR E AN E ek MEE war B AR E TR EEE PEE wen BEE FAe RE RN bre BEY BAE R A kk KAh RbE bk Ekv apv dEv a ke

TARRACR YNNI AT
. .

BT KK . CP7 COCENTRATION POINT AT DOWNSTREAM BOUNDARY OF DEVY
. .

L Y LY ]

88 HC HYDROGRAPH COMBINATION
ICoMP 3 NUMBER OF HYDROGRAPHS TQO COMALINE
‘en
e LT ane *aa e
HYDROGRAPH AT STATION CP7
PEAK FLOW TIME MAXIMUM AVERARGE FLOW
§-HR 24-HR 72-RR 48 .¢0-HR
+ (CFsy {FR)
(CFS)
. 695, 13.37 358 155. 18. 8.
{ INCHES} 1 281 2.216 2.220 2.220
(AC-FT) 178, 307. joa. 08,
CUMULATIVE AREA = 2 60 50 MI

AR wwr 2R wwr REw SRR Mad ERE AR E FEY AR NRE wwk ewh wew kT A Rw wwd W Rd wwd kYR Adw NEE ERE hE A kvw pmk Tad w20 be8 Ake HEd hEw

AhkrrEebEenEwy
- *

85 KK * RCP7_6 = ROUTE CP7 TQO CP6 {WESTERN BOUNDARY QF SITE)
" -

trkrpphddbe ki

HYDROGRAPH ROUTING DATA

50 RD MUSKIRGUM-CUNGE CHANNEL ROUTING
L 940. CHANNEL LEMGTH
s -0160 SLOPE
N -030 CHANNEL ROUGHNESS COECFICIENT
Ch -0¢ CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD 10.0C BOTTOM WIDTH OR DIAMETER
z -33 SIDE SLOPE

Sk

COMPUTED MUSKINGUW-CUNGE PARAMETERS
COMPUTATION TIME STEP

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAX TMUM
PEAK CELERITY
(MIN} {FT} 1CFS) {MINY {IN)} {FPS)

MAIN 1.67 1.50 1.06 470.00 695,02 801.91 2.22 14.71



CONTINUITY SUMMARY (AC-FT) - INFLOW= .3}07BEs03} EXCESS= Q000E+00 OUTPLCWu

-

+

PERR FLOW

ICFS)

695,

91 KK

92 BR

10 PH

23 Ls

94 UD

INTERPOLATED TO SPECIFIED COMPUTATION TNTERVAL

MAIN 187 1.50 2.00 £85.a2 8¢z, 0 2 22

.3079E+03 BASIN STORAGE= .7405E-0] PERCENT ERRQRe

HYDRCGRAPH AT STATION RCP7_6&

TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR 72-HR 48.00-HR
{HR}
1CFS)
13 137 358. 155. T8. TB.
[INCHES) 1.281 2,216 2.220 2,220
{AC-FT} 178. 307, 108. 308.
CUMULATIVE AREA = 2 50 S5O MI

Tue vk mww had wEE kT AN Kk REd NEE S hd kR Rwd kbR kRN AR

ErrasibEvevehn

. DEVs - RUNDFF FROM PROPOSED AREAR &

IS

SUFBEBASIN RUNOFF DATA

SUBEBASIN CHARACTERISTICS
TARER .01 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
. HYDRO-3S ,,.... e rrremeaaaas .- TP-40

e s seemean 4. TRP-as ., -
5-MIN 15-MIN 50-MIN 2-HR 3-HR 6-HR 12-HR 24~ 2-DRY 4-DAY 7-DAY 10-DAY
4l .78 1.29 1.39 1.48 1.23 2.37 4.1a .00 (i1} .oo .00
STORM AREA = .01
S5CS5 LDSS RATE
STRTL .78 INTITIAL ABSTRACTION
CRVHNBR 72.00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIQUS AREXR
5C5 DIMENSTIONLESS UNITGRAPH
TLAG -1l LAG
UNIT HYDROGRAPH
19 EWD-OF-PERIOD ORDINATES
b 11, 13. 20 17. 12, 7. 5. 3. 2.
1 1. 1. a. 0. 0. a. 0.
rew e e caw
HYDROGRAPH AT STATICN DEVS

TOTAL RAINFALL = q4.14, TOTAL LOSS = 2.58, TOTAL EXCESS = 1.56

PEAX FLOW

(CFS

ey whw

95 KK

|

5.

TIME MAXTMUM AVERAGE FLOW
6-HR 24-HR 72-HR 48.00-HR
{HR}
(CFS)

12.13 1. G. 0. 0.
{ INCHES) .984 1.55% 1.559 1.559
(AC-FT) a. Q. 9, 0.

CRULATIVE AREAR 2 .01 5Q MI

Yhh phE www bAk FAL ek RRE BRE EEE ETY Swd Rk ATV wwd

RN
. .
. cPE - CONCENTRATION POINT AT THE MID-WESTERN BOUNDARY OF SITE NEAR
. .

RAEEP AP Y R L

wwd kA FAR wwv kaw kkw waw BAE bww wky REE auw kEE BAR

BAN TR 4N SRR e Ak kRS Nuk kEe EEE FEd Ame wAF mdkd aks vy



+

*

+

96 HC

PERK PLOW

{CFS}

§95.

97 KK

98 RD

CONTINUITY SUMMARY (AC-FT)

v

PEAK FLOW

{CES)

695,

93 KK

100 BA

HYDROGRAPH COMBINATION

1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
e T v e
HYDROGRAPH AT STATION CP6
TIME MAXIHUM AVERAGE FLOW
6-HR 24-HR 72-HR 48.00-HR
{HR}
{CFS)
13.37 358. 155 8. -
(INCHES) 1.280 2.215 2.218 2.218
{RC-FT} 178. joe. 308, iga.
CUMULATIVE AREA = 2,61 50 MI
FEPE A Awa TEE wwm wed FEE AN ASE FEE KAE FTW NNW AEA VAT AL AP TEFT o AER
Ersarr R ErEn Y
. .

. RCPG_S *
. .

wretratdibeawe
HYDROGRAPH ROUTT!
MUS X TNGUM- CUNG!
5
N
CA
SHAPE

WD
z

ELEMENT

MAIN

ROUTE RUNOFF CONCENTRATING AT CPé TC CPS IN DAMONTE CHAMNMNEL ALONG

NG DATA

E CHANNEL ROUTING

278, CLAMMNMEL LENGTH

.0030 SLOPE

.010 (HANNEL ROUGHNESS COEFFICIENT
.00 CONTRIBUTING AREA

TRAP CHANNEL SHAPE

10.00 BOTTOM WIDTH OR DIAMETER
.33 SIDE 5LOPE

COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

ALPHA ] DT DX PEAK TIME TO
PERK
{MI1R} (FT} {CFS) {MIN}
.72 150 .83 270.00 534.99% B0z2.37

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

.72 1.50 2.00 694.96 a02.00

WYDROGRAPH AT STAT1ON RCPE_S

TIME

{4R)
{CFS)

13.37
{ INCHES)
{AC-FT)

MAXIMUM AVERAGE FLOW

&-HR 24-HR 72-HR 48.00-HR
355, 155, T3. 78.
1.280 2.215 2.218 2.218
178, yoa 308. 3os.

CUMULATIVE AREA = 2.61 50 MI

YT T IN L
. .
- DEVS +
. .

TR YIS T A R

SUBBASIN RUNCFF

Wik haw kik NED KBE PEE TRY WER wdT FTW Aks VT ANr Naw sed ke dpw PhK AW

RUNOPF FROM PROPOSED ARER 5

DATA

SUBBASIN CHARACTIERISTICS

TAREA

PRECIPITATION

.01 SUBBRSIN ARER

DATA

AdE The wwa wkE EEE EEE TIT ENE PP

VOLUME

{IN}

- INFLOWa ,JMD83E+33 EACESS- ,0000E+00 QUTFLOW~ _1DB3B+03 BASIN STORRGE=

MAX IMUM
CELERLTY
{FPS)

L3814E-03 PERCENT ERROR=

LTy

Q

aaw EEE wEE AwT wrw whh



19 PH DEPTHS FOR 0 -RERCENT HYPOTHETICAL STORM

- ... HYDRO-25 . .... e ¥ < S TP-49 .
S-MIN L5-MIN 60-MIN 2-HR 1-Hr &-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
41 .78 1.29 1.239 1.48 183 2.87 3 14 -00 op 00 [ala}
STORM AREA = .01
101 LS 5C5 LOSS RATE
STRTL -47 INITIAL ABSTRACTLION
CRVNBR Br.10 CURVE NUMBER
RTIMP 13.5¢ PERCENT IMPERVIOUS AREA
102 D 5CS DIMENSIONLESS UNITGRAPH
TLAG .11 LAG
rax
UNIT HYDROGRAPH
18 END-OF-PERIOD ORDINATES
5. 18. 3z, as. 29, 20. 13, a. 5. 4.
2. 1. 1. 1 Q. ] 0. 0.
ey LTy - e ey rew
. HYDROGRAPH AT STATION DEV5S _
TOTAL RAINFALL = 4.14, TOTAL LOSS = 1,64, TOTAL EXCESS a 2.50
PEAK FLOW TIME MAXIMUM AYERAGE PLOW
6-HR 24-HR 72-HR 48.00-HR
+ {CFS8) (HR)
(CF5}
+ 14 12.13 1. 1. o, a.
{ INCHES) 1.465 2.501 2,503 2.503
{RC-FT) 1. 1. 1. 1
CUMULATIVE AREA = -01 sQ MI
vk Q44 wwa TEE Faa SR BEN BdE FOW kwd BET THd E4F FUT SHE UFT d#d BEY FLd 44 d 8T 444 EEE 44 EEE So4 HPA FEE p4f FEE rge
TR rR kbR E
+ .
103 KK . cPs - CONCENTRATION POINT WITHIN DAMONTE CHANNEL ALONG DESERT WAY
. x
TressarerrEa kN
104 HC HYDROGRAPH COMBINATION
ZCOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
an
2%} raw ey vrw e
HYDROGRAPH AT STATION CPs
PERK FLOW TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR 72-HR 48 00-HR
. [CFS) (HR)
(CFS)
+ 895, 13,37 360. 156. 8, 78
{TNCHES) 1.280 2.215 2.219 2 219
{RC-FT) 179, 309. 308, 109,

CUMULATIVE AREAM a 2,61 SQ MI

Mkd FEE kwk ANN BEe aww vky kdkh hhd bk h Rk ban ANk wka REE ok k bk FuE bww wkh FhE mNd REd ok ke WAk bab AEE VT 4dd EFT Ew

LR TR AR L XY

- *
105 KK . RCP5_1 * ROUTE CP5 TO CPl (NCRTHWEST CORNER OF SITE)
“ -

TrwrparTyrkAh

HYDROGRAPH ROUTING DATA

106 RD MUSKINGUM-CUNGE CHAMNEL ROUTING

L 1120. CHANNEL LENGTH

] .0030 SLOPE

N ,03C CHANNEL RCUGHNESS COEFFICIENT
Ch .00 CONTRIDUTING AREA

SHAPE TRAP CHANNEL SHAPE
' WD 10.00 BOTTOM WIDTH OR DIAMETER
z .13 SIDE SLOPE

Ly
COMPUTED MUSKINGUM-CUNGE PARAMETERS
COMPUTATION TIME STEP

e



CONTINUITY SUMMARY ({AC-FT)

PERK FLOW

+ (CF5)

107 KK

198 HC

PEAK FLOW
N (CFS5}

* 1274,

109 XK

110 BR

10 PH

111 1S

112 UD

ELEMENT ALPHA M bT bx PEAK TIME TC VOLUME HAX IMUM
PERK CELERITY

{HIN} (FT) {CFs) (MIN} {IN)} (FFS)

MATIN e ] 1.50 2.40 1i1z20.00 694.51 804.00 2.22 8.41
INTERPGLATED TO SPECIFTED COMPUTATION 1NTERVAL
MATN .72 1.50 2.ao0 6£94.91 804,00 2,22
- INFLOW= .303SE+0} EXCESSa .000)E+00 CUTFLOWa= .30%SE+03 BASIN STORAGE= 1T93E-02 PERCENT ERRORx .0

rrw e e s

HYDROGRAPH AT STATION RCP5_1

TIME MAXIMOM RVERRGE FLOW
&-HR 24 -HR 72-HR 48.00-HR
{RR)
{CF5} :
13.40 364, 156. 78. 6.
{INCHES) 1.273 1.21% 1.219 2.213
{AC-FT) 178. 309, 308, 308
CUNULATIVE ARER = 2.61 SQ ML

Mrw kaw ERE kwr VR Bk sed hEw wwy Ak EEw Rk E YRS bde FAL AR %t FAN war vws ke k

SrEEE bR E R

. -
- TOTCPL *
. )

shavrererEwbed

TOTAL ADDITION OF FLOW AT NORTHWEST CORNER OF SITE

HYDROGRAPH COMBINATION

ICOMP

2 NUMBER OF HYDROGRAPHS TO COMBINE

er

HYDROGRAPH AT STATION TOTCP1

TIME MAXIMUH AVERAGE FLOW
&-HR 24 -HR 72-HR 48.00-HR
{HR}
{CFS)
13.33 5§23, 265. 115, 135.
[INCHES) 1.302 2,246 2.249 2.249
{AC-FT} aon9. 533. 534. Si4,

CUMULATIVE AREA = 4.45 SO0 MI

Mk kEk WEE kEE RY® FAW AWE ERE brw AR bk hwE kkk v ia bR EEE MRS REE AR

Trarrknivrrany

0 »
* OFF7  *
. »

crrsaapidaryns

SUBBASIN RUNOFF

RUNOFF FROM OFFSITE AREA 7

DATA

SURBASIN CHARACTERISTICS

TARER

.0% SUBBASIN AREA

PRECIPITATION DATA

..... HYDRO- 23

.41 .78

3 ... e verans TR-40 Lol ..
S5-MIN 15-MIN &0-MIN 2-HR 3-HR 6-HR 12-HR 24-HR  2-DAY
1.29 1.39 1.48 1.93 2.87 4.14 .00

STORM AREA = .09

SCS LOSS RATE
STRTL
CRVNBR
RTIMP

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM

.44 INITIAL ABSTRACTION
82.00 CURVE NUMBER
.00 PERCENT IMPERVIQUS AREA

5CS DIMENSIONLESS URITGRAFH

TLAG

.31 LAG

rar wwa

Suw rek ww® FEE Ay e AR aRA kEs

Pud a4 aR¥ FEE aaa kEE KRE AED RS

cee. TPAA% L.

4-DaY
-oo

7-DAY 10-DAY
ala] .00



+

UNIT HYDROGRAPH
43 END-OF-PERICD ORDINATES

4. 14. 27 44. 67. o4. 115. 129.
134 126, 118. lo3. 89. T3 &0, 51,
31. 27 22, 19. 16. 13. 12. 10.
6 5. 4. 1. 3. 3 z. 2.
1 1. 1. 1. 1. [a] 0. .
rrs aw ey rre
HYDROGRAFH AT STATION OFF?

TOTAL RAINFALL « 4.14, TOTAL LOSS = 1.82, TOTAL EXCESS = z 32

PEAX FLOW
(CFS)

82

EEE wEw rw

113} KX

114 RD

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR T2-HR 48 00-HR
{HR)
[CFS)
12 33 14. 6. 3. 3
{ INCHES) 1.411 2.323 2.323 2,323
{AC-FT) 7. 12. 1z 1z,
CUMULATIVE AREA = .09 5Q M1

137.

a.
2.

wwa hww rak EEE wkE PTE aad www Awy AAd AES ks TAT GAy why Awyy Ak rEE kEd FEN Wk FEE Ay

srreesiavsan kR
. -

- ROFF7T ¢ RQUTE OFF7 TO THROUGH DEVY
. -

redbhraneruRby

HYDROGRAPH ROUTTNG DATA

MUSXTNGUM-CUNGE CHANNEL ROUTING

L 1035 CHANNEL LENGTH
5 .1360 SLOPE
H _030 CHANNEL RQUGHNESS COEFFICEENT
Ch .00 CONTRIBUTLNG AREA
SHAPE TRAP CHANNEL SHAPE
WD 5,00 BOTTOM WIDTH OR DIAMETER
z .33 SIDE SLOPE

arr

COMPUTED MUSKIKGUM-CUNGE PARAMETERS
COMPUTATLON TIME STER

ELEMENT ALPHA M ot DX PEAK TIME TO
PEAK
(MInN} {FT} {CFS} {MIN}

MAIN 6 96 1.42 1.03 517 50 BL 52 741.75

INTERPOLATED TC SPECIFIED COMPUTATION INTERVAL

MAIN 6.96 l.42 2.00 al.83 742.00

137.
37

7.

1.

Skd TEY s kat tea wws

VOLUME MAK LU

CELERLTY
{IN) {FPS}
2.32 16.72
2.32

CONTINUITY SUMMARY [AC-FT} - INFLOW= .1153E+D2 EXCESSa .0000E+00 OUTFLOW= ,}153E+02 BASIN STORRGE~ .244

T

PEAK FLOW
- ICFS)
-+ az2.

Chh R wEE FTEA ek Gwd VTae EAT TAE Wew WEE AEF VA Tad REd wax FAF KRR pdd RAR e mww ke

115 KK

HYDROGRRPH AT STATICM ROFF?

TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 18.09-HR
{HR)
(CFS)
12.37 14, 6. 3. a.
{INCHES b 1.411 2.321 2.323 2.32}
{AC-FT) 7. 12. 12. 12.
CUMULATIVE AREA = .09 5Q MI

P ETTY F
. *
- DEV12 - RUNOEF FROM PROPOSED AREAR 12
. *

rdwwna bR Ay

v wad wre

OE-03 PERCENT ERROR=

wh+ Srd smm BEF kEkE EER

.0



SUBBASIN RURQFF DATA

116 BA SUBBASTN CHARACTERISTICS
TAREAR .03 SUBBASIN AREA

PRECTPITATION DATA

10 PH DEPTHS FOR 0-PERCENT HYBOTHETICAL STORM
...+ HYDRO-35 ......  -.... P . TP-40 . ., ... ..... eeeearr.-. TP-48 ... .-..
5-MIN 15-MIN 60-MIN 2-HR 1-HR 6-HR 12-HR 24-HR 2-DRY 4 -DAY 7-DAY 10-DhY
.41 18 1.29 1.19 1 48 1.93 2.87 4,14 00 .00 .00 .00
S5TORM AREA = .03
117 LS SC5 LOSS RATE
STRTL .38 INITIAL ABSTRACTION
CRVNBR 84 .00 C{URVE NUMBER
RTIMP 2,50 PERCENT TMPERVIOUS AREAR
118 @D 5C5 DIMENSIQNLESS UNITGRAPH
TLAG 04 LAG

UNIT HYDROGRAPH
8 END-OF:PERTOD ORDINATES
1839. 280. 123. 48. 18. 7. 3. k.

ww e rw haw ria

HYDROGRAPH AT STAT1ON DEV12

TOTAL RAINFALL =» 4 14, TOTAL LOSS = 1.60, TOTAL EXCESS = 2.54
PEAK FLOW TIKE MAXIMOM AVERAGE FLOMW
6 -HER 24-HR T1-Hn 48, 00-1R
+ (CFS5) (HR}
{CFS)
+ 70. 12 07 5 2. 1 1.
[INCHES) 1 523 z 516 2z 516 2.536
{RC~FTH 3} 5. S 5.
COMULATIVE AREA = .03 S0 M1

MU Etd KRG GEA kA TAT A ER Ak eww yed rak wrw AR Aew wAE wew wwy kkw vwd AT AN AW TR R WAL AEE whw Wy WAP wew vww kuk ShA

tkstarbTTTESI LY

. .
119 KK * CPlz *~ CONCENTRATION POTNT AT THE DOWNSTREAM BOUNDARY OF DEV12
. -
e Eh R EYYE RN L&
129 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
“er
“-aa amn pew iee paw
HYDROGRAPH AT STATION (923 ]
PERK FLOH TIME MAXIMUM AVERAGE FLCW
& -HR 24-HR 72-HR 48.00-HR
+ {CF&} [HR}
{CFS)
* 96 12.07 20, a. 1 4.
[INCHES} 1.434 2 380 2.380 2.3890
LAC-FT) 10. 16. 16 16.
CUMULATIVE ARER w .13 S0 MI

ke kkw BEE AR wwd TEA TR KT Aww 428 Erw wgs wedk aww gEs www sav bde sk Frd BAk EAT KWK E6F THA bak AR M08 EET AER a4 by peq

satbbbwberuana

. .
121 KK . RCP12 * ROUTE CP12 TO CP11 (DOWNSTREAM BOUNDARY QF DEVLl}
] .

AR ARV R
HYDROGRAPH ROUTING DATA

122 RD MUSKINGUM-CUNGE CHANNEL ROUTING

L 8BGO CHANNEL LENGTH

s .0820 SLOPE

N .03J0 CHANNEL ROUGHNESS COEFFICLENT
CA .00 CONTRIBUTING AREA



SHAPE

TRAP CHANNEL SHAPE

WD 5.00 BOTTOM WIDTH OR DIAMETER
z .J3 SI1DE SLOPE
e
COMPUTED MUSKIKGUM-CUNGE PARAMETERS
COMPUTATLON TIME STEF
ELEMENT ALPHA N oT DX PERK TIME TO
PEAX
{MIN} [FI) {CF5) (MIN}
MAIN 5.41 1.42 .91 400 00 95.15 725.08
INTERBOLATED TO SPECIFIRD COMPUTATTION INTERVAL
MAIN 5.41 1.42 2.00 94 .19 T26 00
CONTINUITY SUMMARY (AC-§T) - INFLOW= .l1621E+02 EXCESSw .000CE+00 OUTFLOWa

A

HYDROGRAPH AT STATION

PEAK. FLOW TIME MAXTMUM AVERRGE FLOW
6-~HR 24-HR 72-HR 48 .06-HR
- (CFS) |HR}
(CFS)
+ 94. 12.14 20. a. 4. 4,
{INCHES) 1.434 2 380 2.380 2 180
(AC-FT) 10. 16. 16, 16
CUMULATIVE ARER = .13 sQ ML
bme hid AT AT rEr gwd EEE FiE AT AT waw wkb Akd AN www mww Arr ven dra o akd 4w
YY)
» .
123 KK . DEV11 * RUNOFF FROM PROPOSED AREA 11
. -
dwrrharkerrwid
SUBBASIN RUNGEF DATA
124 Bh SUBBASIN CHARACTERISTICS
TAREA .03 SUDBASIN ARER
PRECIPITATION DATA
10 PH DEPTHS FOR 0-DPERCENT HYPOTHETICAL STORM
.- .. HYDRO-35 e aaae eeeee TP-40 e e
S-MIN 15-MIN 60-MIN 2-HR 3-HR &-HR 12-HR 24 -HR Z-DAY
.41 .78 1.29 1.39 1 48 1.93 2 a7 4 14 .o
STORM AREA = .03
125 LS SCS LOSS RATE
STRTL .41 INITIAL ABSTRACTEON
CRVNER 83.00 CIRVE NUMBER
RTIMP 13 .00 PERCENT IMPERVIQUS ARER
126 UD SC5 DIMEMSIONLESS UNYTGRAFH
TLRG .05 LAG
e
UNIT HYDROGRRPH
10 END-QF-PERICD ORDINATES
115. 244, 166. 5. 3L. 12 & I.

RCPL2

HYDROGRAPH AT STATION DEV11
TOTAL RAINFALL =~ 4.14, TOTAL LOSS = 1.51, TOTAL BXCESS = 2.6}
PEAK FLOW TIME MARXEIMOM AVERAGE FLOW
6-HR 24-HR T2-HR 4@.00-HR
* {CFS} {HR}
{CF5)

* 67. 12.07 6. 2. 1. 1.
{INCHES) 1.537 2.632 2 633 2 633
{AC-FT) 3. S. 5. 5.

CUMULATIVE ARFA = .03 5Q MI

VOLUME MAXIMUM
CELERITY
[IN} (FPS}
.aa 14 .66
ag

-1621E+02 BASIN STORAGEa.

v rer wra

.2205E-03 PERCENT ERROR=

wvs AEw aAE wa sk NeR wwd

.. TE-49 e

4-DRY 7-DAY 10-DAY

-00 .ao .00
1. o

LT

.0

e
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EEN EEE R EEE bk AR dha ke

LA L LY Y TR
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127 KK - CPl1 *
- -

rerranAmrerEAy

wHd akE kuma wer ki ebv AEa wws Aad wan

arr ree s

CONCENTRATEON POINT AT DOWNSTREAM BOUNDARY OF DEV1l

TED Ed UEE wkv KPR AdS EEF YT apa TEE

128 HC HYDROGRAPH COMBINATTON
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
B
e [ e es e
HYDROGRAPH AT STATION CP11
PEAK FLOW TIME MAXIMOUM AVERAGE FLOW
&-HR 24-HR 72-HR 48 .00-HR
(CFS) {HR)
[CFS)
159. 12,07 25. 11. E 5.
{INCHES) 1.454 2 430 2.4133 2.433
[AC-FT) 13 21, 21. 21.
CUMULATIVE AREA = .16 5Q MI
KA ATT ERE aev YAP Abe EEE SR TET dvun Kk ANE T wEE BA4 TER b4k SERe 4k B4 BAd bbd EAE bhw #0b dey rUb wmr wad FhE raw tET
EANATRR A bAFTEP
. .
125 KK * OFFR *+ RUNORF FROM OFPSITE RREA 8
- .
[ -
SUBBASIN RUNOFF DATA
130 BA SUBBASIN CHARACTERISTICS
TAREA 02 SUBBASIN AREA
PRECIPITATION DATA
10 PH DEPTHS FOR  0-PERCENT HYPOTHETICAL STORM
. HYDRO- 35 .. e e TP-40 . ......... . [ L. TR-49 L.
5-MIN 15-MIN 60-MIN 2-HR 1-HR 6-HR  12-HR  24-H 2-DAY 4-DAY  7-DAY 10-DAY
.41 .78 1.29 1 3% 1.48 1.93 2.87 4.14 .00 .00 .00 .00
STORM AREA « .02
131 LS SCS LOSS RATE
STRTL .46 INITIAL ABSTRACTION
CRVNBR 81.4¢ CURVE HUMBER
RTIMP .00 PERCENT IMPERVIQUS AREA
132 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .19 LAG
RIIT HYDROGRAPH
31 END-OF-PER1OD ORDINRTES
4. 11. 22, 37. 48. 52. 52. 46. 40. .
23 17. 14. 11. B. [ 5. 4. 3. 2.
2. 1. 1. 1. 1- 1. 0. 0. 0. 0,
1}
s ew waa e s
HYDROGRAPH AT STATICN OFF8
TOTAL RAINFALL - 4.14, TQTAL LOSS = 1.87, TOTAL EXCESS a 2.27
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
&€-HR 24-HR 72-HR 1g,00-HR
(CFSY {HRY
(CES}
25. 12.23 3. 1 1. I
{ INCHES} 1.390 2.273 2.273 2,273
(AC-FT) 2. 3. 3. 3.
CUMULATIVE AREA = .02 S MI

ey kwa gwn bww wap wph hwva way EEG

bew HEL R h ek Awd eed Ema vew kEE FAE FEY ARa

e

FAE RAt TRE Fwk VNE REE AR YEE aww waw

rra



R LR T

113 KK . DEV13 = RUNOFF FROM PRCOCPOSED AREA 12
. .
sRu b ba e
SUBBASIN RUNOFF DATA
134 BA SUBBASIN CHARACTERISTICS
TARER .09 SUBBASIN AREA
PRECIPITATION DATA
10 PH DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
. ... HYDRO-35 ...... P 1~ TP-49 . ... ...
5-MIN 15-MIN 60-MIN 2-HR 6-HR 12-HR 24-HR 2-DAY 4-PAY T-DAY 10-DAY
.41 .78 128 1.39 1.83 2.87 4.14 .00 .00 -Do oo
STORM RAREA = .09
115 Ls 5C5 LO5S5 RATE
STRTL -40 INITIAL ABSTRACTION
CRVNBR B1.20 CURVE NUMBER
RTIMP 11.900 PERCENT IMPERVIOUS RREA
116 Up 5CS DIMENSIONLESS UNITGRAPH -
TLAG .20 LAG
ran
UNIT HYDROGRAPH
32 END-OF-PERIOD ORDINATES
14 40. 83. 139 18z. 202. 202. 185, 161. 12%
95 4. 57, 45. 35. 7. 21. 17, 13. 10,
] 6. 5 4. 3 2. 2. 1. 1 1
0 C.
wre v Ty aww e
HYDROGRAPH AT STATION DEV13
TOTAL RAINFALL = 4.14, TOTAL LOSS = L.53, TOTAL EXCESS = 2.61
PEAK FLOW TIKE MAXIMOM AVERAGE FLOW
6-HR 24-HR 72-HR 48.00-HR
- (CFS} (HR}
1CFS)
- 112z, 12.23 15. 6. 3. 3.
{ LNCHES) 1.528 2.610 2.614 2.E14
(AC-FT1 7 13, 13, 13.
CUMULATIVE RRER = .0% 50 ML
Shw wwd wed mkw was wEE FED EEE BNT TER nan wek aub wew va b KAF wdkdk Gwmh wEE BAE hw KT dek ArT ThI aaw vad
FrrdabekEEERAY
- .
13T KK - CcP1y - COCENTRATION POINT ALONG THE DAMONTE RANCH HIGH SCHOOL
. r
SExtrerb bRy
138 HC HKYDROGRAPH COMBINATION
Icaup 3 NUMBER OF HYDROGRAPHS TQO COMBINE
')
ua Tan anx T raw
HYDROGRAPH AT STATION cep13
PEAKR FLOW TIME MAXIMOM AVERAGE FLOW
6-HR 24-HR 72-HR 48.00-HR
+ {CFS5} {HR)
(CFS)
. 248 12 13 44, 1a. S. 9.
[ INCHES) 1.473 2.476 2.479 2.479
{AC-FT) 22, 36, 1N 36.
CUMULATIVE ARER = .28 S MI
1
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAX IHUM
OPERATION STATION FLOW PEAK ARE2 STAGE
. & - HOUR 24 ~-HOUR 72-HOUR
HYDROGRAPH AT
+ OFFs 139. 12.53 A, 11. 5. -21



ROUTED TO

HYDROGRAPH

HYDROGRAPH

2 COMBINED

ROUTED TC

HYDROGRAPH

HYDROGRAPH

3 COMBINED

ROUTED TOQ

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

3 COMBINED

WYPRCGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

HYDROGRAPH

3 COMBINED

RCUTED TO

HYDROGRARPH

HYDRCGRADH

) COMBINED

ROUTED TO

HYDROGRAPH

2 {COMBINED

ROUTED TO

HYDROGRAPH

2 COMBIMED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

KT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

ROFF4

OFF3

DEV4

cPd

RCPa_3

OFF2

DEV3

RCP3_1

OFF1l

DEV2

DEV1

CPl

OFF&

ROFF&

OFFsS

CPDFF

ROFF36

DEVE

DEV1O

cea

RCPB_7

DEVS

DEV7

CP7

RCP7_6

DEVS

(o203

RCPE_S

DEVS

CP5

133,

68.

3l.

205.

204.-

108.

97.

32,

342.

s73.

a6.

14.

584.

129.

663.

687.

GET.

18.

176 .

692

692.

80,

1g.

635 .

695,

14,

12.57

1237

12,17

12.47

12.497

12.80

12.20

12.a7

12.50

13.27

12.39

12.20

13.27

12.50

12 sa

13.37

11.32

13.3]

12.10

12.10

13.33

13.37

12,13

12.20

13.37

13.37

12,13

13.37

13.137

12.13

13.37

31,

12

17

47.

26.

1z

as

as

250.

13.

264

2B

28

307

334

334.

le.

J4B.

348,

3sa.

358,

a59.

5%

360

18,

19

15,

as.,

107.

111.

12.

12

143

143}

150

150.

155.

155

155.

155,

156.

10.

lg.

18,

53,

66,

TZ.

72.

5.

75.

78.

73,

8.

78.

74.

.21

.08

.02

W31

.31

217

.07

.56

-56

-10

.01

.19

-19

.01

.08

-0E

.02

.01

.01



T

2 COMBINED

HYDROGRAPH

ROUTED TG

HYDROGRAPR

2 COMAINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

HYDROGRAPH

3 COMBLNED

15TRQ

ROFF4

CONTINUGITY SUMMARY
RCP4_3

CONTINUITY SUMMARY
RCP3_1
CONTINUITY SUMMARY
ROFFE
CONTINUITY SUMMARY
ROFF56
CONTINUITY SUMMARY
RCPE_7
CONTINUITY SUMMARY
RCPT_6

CONTINULTY SUMMARY
RCPE_S
CONTINULTY

SUMMARY

RCPS_1

RCP5_1 635. 13.40 i60. 156 T8, 2.681
AT
TOTICP1 1274 11.33 623. 269. 135. 4.45
AT
OFF7 B2. 12.13 14, 6, 3. o9
ROFF7 - 12.37 14, 6. 3. .09
AT
OEV1Z 70. 12.07 6. 2 1. .33
AT
£piz 96. 12.97 20. 8 4. 13
RCPL2 94 . 12.10 20. g. q .13
AT
DEvV11l 67. 12.07 &. 2 1 63
AT
CPll 159. 12.07 25. 11. 5 .15
AT
OFFB 25. 12.23 3. T 1, .02
AT
DEV13 112, 12.23 15, 6. 3, .09
AT
cPl3 248, 12.11 44. 18, 9. 28
SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
{FLOW IS DIRECT RUNOFF WITHOUY BRSE FLOW}
INTERPOLATED TO
COMPUTATION INTERVAL
ELEMENT CT PERK TIME TO VCLIME DT PERK TIME TQ
PEAK PEAK
{MINY {CFS} {MIN) (I (MIN) (CFS) {MIN)
MANE 2.00 139.34 754,00 2,32 2.00 139.34 754.00
(AC-FT) INFLOW» .2564E+D2 EXCESSa .00005+00 QULFLOWn .2564E+02 BASIN STORAGE=a
MANE 61 204139 748.94 2.32 z2.00 204.08 748.00
[AC-FT) INFLOW= .384)E+02 EXCESS= .0000E+00 QUTFLOW= _J843E+02 BASIN STORAGE=
MANE 2 0a 342.17 750.0Q 2.36 2.00 342 17 750.00
{AC-FT! INFLOW= .70D07E+02 EXCESSe .D00CE+00 OUTFLOWe .TROTE+02 BASIN STURAGE=
MANE 1.4%6 128.39 750.93 z.32 200 128.25 152.00
{AC-FT} INFLOW= .2304E+02 EXCESS= .CO000E+d0 CUTFLOWe .2304E+02 BASIN STORAGE=
MANE .95 E85.89 73%3.78 2.21 2.00 686.88 800,00
(AC-FT} INFLOW= .2842E+03 EXCESSw .0000E+D0D QUTFLOWa .2B842E+01) BASIN STORAGE=
MANE 1,33 691.76 BO1.89 2.23 2.00 691.73 8Q2.00
{AC-FT) INFLCW= 29B@E+03 EXCESS= .0000E+00 OUTFLOW= ,23B8E+03 BASIN STORAGE=
MANE l.06 695,02 B01.91 2.22 2.00 695.02 402.00
{AC-FT) INFLOW= .3078E+03 EXCESS= ,0000E+40 OUTFLOW= .J073BE+0) PASIN STORAGE-
MANE .63 694.9% a02.137 2.22 2.00 694,36 802.00
{AC-PT) - INFLOWa 3083E+03 EXCESSa .0000E+()0 OUTFLOWa= .30§31E+03 BASIN STORAGE=
MANE 2.00 £594.91 804 00 2.22 2.00 694.91 an4.00

VOLUME

1IN}

2.32

-74732-03 PERCENT

z2.32

-2863Z-03 PERCENT

2.16

.1794E-02 PERCENT

2.32

-6351=-03 PERCENT

.6B38E-03 PERCERT

-1033E-02 PERCENT

2.22

. T405E-03 PERCERT

2,22

.38142-01 PERCENT

2,22

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERRCR=

ERROR=
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