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INTRODUCTION

Plumas Quail Park, a professional office complex, is located on the northwest corner
of the intersection of Plumas Street and Plumb Lane in the City of Reno. The site consists of
Assessor’s Parcel Numbers 014-203-18 and 014-203-19 located in the west 2 of the
southwest % of Section 14, Township 19 North, Range 19 East.

The site is currently used as a storage and maintenance yard for a local contractor
who also maintains a residence on the southeast corner of the property. The site has a major
drainage course that bisects it from the southwest corner of the propetty to the northeast side.

The project site encompasses approximately 4.04 acres for which a special use permit
has been granted to construct a 38,250 square foot professional office complex consisting of
four buildings and associated parking, landscaping and drainage facilities. Access to the site
will be from Plumb Lane and Plumas Street, Storm runoff from the site and the area tributary
to the site will be conveyed through the site via a combination of reinforced concrete box
culverts and an open drainage channel. The site lies partiaily in FEMA Flood Zone A, with
no base flood elevation designated, and partially in FEMA Flood Zone X.

Previous related reports pertaining to this site include:

1. “Belford Road and Sharon Way Deficiency Analysis”, dated August, 19835,
Winzler and Kelly.

2. “Belford Road Improvement Hydrological Analysis”, by Glen Daley, City of
Reno.

3. “Preliminary Hydrologic Analysis for Plumas Quail Office Park”, dated

January, 1997, Mountain West Consulting.

I\DATA\WPDATAMI76DRAINAGE.DOC {




HISTORIC DRAINAGE SYSTEM

The Plumas site is part of the downstream corridor for the Rosewood Wash basins
described in the Winzler and Kelly (W&K) report, The analysis performed by Glen Daley
recalculated some of the basins contained in the W&K analysis and resulted in more
conservative values for the amount of runoff in those basins. The W&K report and the Daley
analysis calculated flows to the intersection of Belford Road and Sharon Way. This report
uses the Daley flow of 737 cfs as part of the analysis since they appear to be the more
conservative (i.e. higher) of the two. The additional contributory area between this
intersection and the project site was analyzed for the 100 year storm event using the HEC-1
computer simulation in Appendix 1 and the results of that analysis were added to the flows
determined in the previous studies. As shown in Table 1 below, the estimated 100 year peak

flow tributary to the site is 843 cfs.

' Table 1
Elapsed Time, Hrs. 12.3 124 12.5 12.6 12.7
CFS per Daley 550 687 737 711 641 |
Additional Basin CFS 151 132 106 85 62
Total CFS 701 819 843 796 703

The drainage system that enters the site from upstream consists of a 48 inch diameter
concrete pipe and a 54 inch diameter concrete pipe. These culverts have a combined
estimated capacity of 308 cfs flowing full. It has been reported that, during the 1996 flood,
these culverts were unable to convey the storm runoff. Water reportedly backed up at the
entrance to these culverts, flowed across Plumb Lane and inundated the area at the east end
of Games Drive with between 2-4 feet of water. An additional problem that has been
discovered at the east end of Games Drive is that the catch basins are directly connected to
the sanitary sewer manhole at that location. This problem needs to be rectified by
disconnecting these catch basins from the sanitary sewer and tying them into the storm drain

system.

The existing 3 foot by 10 foot box culvert under Plumas Strect that serves as the
downstream drainage outlet for the site has an estimated capacity of 400 cfs before water
flows over the north bank of the open channel and north along Plumas Street to Arroyo,

where it turns to the cast.
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PROPOSED DRAINAGE SYSTEM
L Conveyance of Offsite Flows

The historic drainage pattern of the watershed will not be changed by the
development of this site and some of the existing problems that have been experienced in the
immediate area should actually be improved with the proposed improvements. Although the
upstream culverts will not be replaced as part of the project, the on-site improvements will
alleviate some of the flooding conditions that have persisted, especially at the east end of

Games Drive.

The major on-site drainage facilities are designed to pass the 100 year peak runoff of
843 ofs. At the southwest corner of the site, the existing culverts will be replaced with a 5 ft.
by 12 ft. reinforced concrete box culvert (RCB). A transition section will be required from
the two culverts to the RCB. The RCB will extend into the site approximately 275 feet and
turn to the east where it will enter an open channel. The channel will be lined with a
combination of grass and riprap surface. A HEC-2 analysis has been performed to determine
the water surface elevations for various flow rates up, to, and including, the 100 year event.
The results of this analysis are shown in Appendix 2. At the east end of the site, a tapered
transition section will be constructed to tie into the existing 3 ft. by 10 ft. RCB that runs
under Plumas Street. This culvert was analyzed using the FHWA HY-8 Culvert Analysis
Program as shown in Appendix 3 and was considered in the HEC-2 analysis.

Although the proposed major on-site system can convey the 100 year event flow, the
existing conduits into and out of the site cannot. Consequently, at the 100 year flow rate,
there will be weir flow over the headwall at the extension to the existing 3 ft x 10 ft RCB.
The tapered inlet will increase the capacity of the RCB from approximately 400 cfs under the
existing condition to 516 cfs. The remaining 327 cofs will be weir flow. This water will spill
onto Plumas Street and flow north along Plumas to Arroyo, as it currently does when the
capacity of the 3 & x 10 ft RCB is exceeded. Building finished floor elevations are set a
minimum of 1.0 feet above the 100 year water surface elevations.

The site grading being proposed will minimize the sump condition that currently
exists at the cast end of Games Drive. This will allow flood water that crosses Plumb Lane
and accumulates at the east end of Games Drive to exit through either the catch basins which
will be connected to the drainage channel or, if runoff exceeds the catch basin capacity, allow
excess storm runoff to exit through the site along the north drive to Plumas Street. It is
estimated that a maximum depth that water will accumulate at the east end of Games Drive
will be 1 foot, which is over 1.0 feet below the finished floor elevations of the adjacent

houses.
2 On-Site Local Drainage Facilities

On-site drainage facilities are sized to convey the 5 year storm event. Water will be
conveyed via gutters and valley gutters to catch basins and storm drains that outfall into the
major drainage facilities that convey storm flows through the site. No detention of local
drainage is proposed for the site. On-site drainage calculations are contained in Appendix 4.
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CONCLUSIONS

The proposed major on-site improvements are designed to convey the 100 year storm
event through the site; however, as the analyses show, these improvements will not fully
alleviate all of the flooding conditions that presently occur. Several off-site improvements by
the City of Reno will be required in order to fully resolve these issues. The two concrete
culverts upstream of the site have a capacity of about 308 cfs and need to be replaced with
adequately sized conduits to convey the 843 cfs 100 year flow. Additionally, the 3°x10”
RCB under Plumas Street needs to be replaced with a conduit adequate to carry the 100 year
storm flow. :

The channel immediately downstream of the RCB under Plumas appears to be sized
adequately to handle the 100 year storm flow; however, additional hydrautic analysis will be
needed further downstream to determine if other channel constraints are present. That
analysis is beyond the scope of this report.

This development will not completely eliminate the flooding conditions that have
istorically troubled this area; however, the proposed improvements will significantly lessen
‘those impacts. '
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Tahle 2-2a,—Runoff curve numbers for urban areas!

Curve numbers for
Cover description hydralogic soil group—

Average percent
Cover type and hydrologie condition tmparvious area? - A B C D

Fully developed urban areas (vegetation esloblished)
Open space (lawns, parks, golf courses, cemeteries,

ete
Poor condition (grass cover < 50%) voicioviiiinn, 68 7 36 39
Fair condition (grass cover 30% to 5% ...cvuuvvs 49 69 0y A
Good condition (grass cover > T5%}....c..vvuivns 39 61 T a0
impervious areas:
Paved parking lots, roofs, driveways, ek,
{excluding right-of-wayk ....oovvieaiannies 98 98 98 98
Streets and roads:
Paved; curbs and storm sewers (excluding
right-of-way) .. covinernaen O A, 98 98 98 93
Paved; open ditches (including right-of-way) ....... a3 89 92 Y3
Gravel (including right-of-way) .....cccoviaas 76 85 39 91
Dirt {including right-ofway) ....ceeveesinans 172 g2 . 87 ]
Western desert urban ireas:
Natural desert landscaping (pervious areas only¥... 63 ™ 85 33
Artiflcial desert landscaping (impervious weed
barrier, desert shrub with 1- to 2-inch sand
or gravel muich and busin borders). ......o.ovieee % 9% 96 )
Urban districts:
Commercial and business, ....... 85 89 92 94 95
Industrial .. oovvvivivmmuiisiineisannns i Tes 72 31 838 91 -
Residential districts by average lot size:
1/8 acre or lesy (town hHousesy....ovvivrirvrecsnss 85 T 85 90 w2
L o T P R TR R LI 38 61 73 83 ) E]
I/BUCT® vonenverrvoaresnviosssssnssnsarssssssrnns 30 57 2 g1 N
173771 - Sidaa 25 54 70 80 5
JEPT. » J A 20 51 68 79 o
2ACreS s 12 16 65 X =2
Developing urban areay
Newly graded areus (pervious areas only,
17 36 91 1

no vegetationf . ....ociivaianans
{die lands {CN's ure determined using cover types
similer to those in table 2-2c).

‘Aversge runolT condition, unil [, = 025,
The uverae percont impervious area shown wux uxerd W develup the cumpuxite CN's, Other weumptions are us follows: imprervious myvas
arw directly conneetel o the driinasee syatem, impervipus wrew huve u CN of 9, aml pervious anes ore conyithersl muivalent e open
apuce in gl hyedmibowe eonidition. CN's fur ither combinutons of conditions muy be mpuued wding lgure 248 or 24,
N5 shown s equivalent to Choses of pastune, Composite UN's may be computesl fur othwr combinations ol apeeiy uuee Ve (s,
Cumpeaty UN's for ntunil desert Landlsenme <hould be computed using figures 243 or 24 bwsd o thee imperionus aevn perventine iU
= 4y il the prervious aren CNL The perviows aren CN's ure wesumerd equivalent W ilesert shrub in poor hydmlnge womditun.

ompesite CN's b use fur the rlossm of wmporiry mecanes durinig srwling wnil cunstruetion shoutd e computed wame e 28 o 24
bavsee] nn (he desgree of duyelopment mperyaus ares pereentige) uml the CN's for the newly grwiled pervions acens,

-

Iy

{210-VI-TR-55. Second Ed., June 1986)




puod3s 13d 133} Ut A1ID0)3A

|
|
20 WEI Z|<se) bz | s co9 o/ z 9zl
] 13A 1 “upw |3A T uw pauoz ‘Ul 'ER "1 ‘Ui NEL ¥ ey
> M0)J adig A0(J 1911n9 121119 01 jooy mold jauueyd MO| J puepaaQ a%euivi(
NOILVYLIN3DNOD 40 JWIL
o)
2
- Y )
Y
P
v i
Qv
p]
v
oV
)
A
¥
D
Y
¥
2
Y
v
»)
v
v
2D
Y
w0y a2 uwuo S = v Z Suiuoz ssn pue) eIy
UCHIBDIZISSE|D) pUB SBIIY 28euieIQ
ADUIIFIY 5501) |RAJDIUL DU MDY ] N
FE=7—% e = v Ag 1ejuIeY |enuuy adeisay ‘pang
07 =L = ITAE S vturrId NOILVYDOT
jo 1294 Tapsa], Bt « Lisfaimg » tourled E)

SNOILYLNAWOD ASOI0YAAH NI SVIDOSST




HEC1 S/N: 1343000473 HMVersion: 6.33 Dala Fite: plumplum.he1
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¢« FLOOD HYODROGRAPH PACKAGE (HEC-1) * * U.S.ARMY CORPS OF ENGINEERS  *

. MAY 16581 N + HYDROLOGIC ENGINEERING CENTER *

2 VERSION 4.0.1E ' ‘ 609 SECOND STREET :

* * *  DAVIS, CALIFORNIA 95616  *

* RUN DATE 09/03/19968 TIME 08:22:50* y (916) 756-1104 *

sedddnhstnaREnn L1 Ll llll.‘l.l"..ti.iii.il..illiilllll'.!‘l
PLUMAS QUAIL SITE

UPSTREAM AREA ADDITIONAL TO W&K REPORT
BY: LUMOS AND ASSOCIATES J.N. 4376
100 YEAR 24 HOUR EVENT {EXISTING CONDITION)

6l0 QUTPUT CONTROL VARIABLES
IPRNT 2 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 O STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH QRDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.08 HOURS
TOTAL TIME BASE 24.92HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION  FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT
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washdnnsdanibn

SUBBASIN RUNOFF DATA

9BA SUBBASIN CHARACTERISTICS
TAREA 0.20 SUBBASIN AREA

PRECIPITATION DATA

10 PH DEPTHS FOR O-PERCENT HYPOTHETICAL STORM

..... HYDRO-35 .o eovversnnnnnes TR0 s e TP=49
S.-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24HR 2-DAY 4-DAY 7-DAY 10-DAY
030 0.€0 110 130 150 180 240 290 000 000 000 0.00

STORMAREA = 0.20

11 LS SCS LOSS RATE
STRTL 0.30 INITIAL ABSTRACTION
CRVNBR  87.00 CURVE NUMBER
RTIMP 0.00 PERCENT IMPERVIOUS AREA

12UD SCS DIMENSIONLESS UNITGRAPH
TLAG 0.24 LAG

UNIT HYOROGRAPH
16 END-OF-PERIOD ORDINATES
63, 217. 332, 317. 236 137. 88 53 I3 20
12, 8. 5. 3. i 1.

T Mekendie

wakaddiAupiedatadssnbadadRRyTanhd dbwbiakend 1] dbdupdda anRwRY

HYDROGRAPH AT STATION  SUB1

T e T T TR A T E T LR S LA AL Ll et

Lt * LCLEE L T
L]

DA MON HRMN ORD RAIN LOSS EXCESS COMPQ * DAMONHRMN ORD RAIN LOSS EXCESS COMP Q

0000 § 0.00 0.00 0.00 * 1 1230 151 004 001 003 106
- 0005 2 000 000 000 * 1 1235 152 0.02 0.00 0.02 85.
0010 3 000 0.00 000 : 1 1240 153 0.02 0.00 0.2 67.
0015 4 000 000 000 * 1 1245 154 0.02 0.00 0.01 53.
0020 5 000 0.00 000 * 1 1250 155 0.02 0.00 0.01 41.
0025 6 000 000 0.00 * 1 1255 156 0.01 0.00 0.01 33.
0030 7 0.00 0.00 0.00 * 1 1300 157 0.01 0.00 0.01 28.
0035 8 0.00 0.00 0.00 ' 1 1305 158 0.02 000 0.01 24,
0040 9 0.00 0.00 0.00 ) 1 1310 159 0.02 0.00 Q.01 22,

1315 160 0.02 0.00 001 22,
1320 161 0.02 000 0.01 21,
1325 162 0.02 0.00 0.0% 21,
1330 163 0.02 0.00 0.01 21,
1335 164 0.01 000 0.1 20.
1340 165 0.01 0.00 0.01 19.
1345 166 0.01 0.00 001 19.
1350 167 0.01 000 0.0t 18.
1355 168 0.01 0.00 0.01 17.
1400 169 0.01 0.00 001 17,
1405 170 0.01 0.00 0.01 16.
1410 171 0.01 0.00 0.01 16.
1445 172 0.01 0.00 0.01 15.
1420 173 0.01 000 0.1 18.

Y

0045 10 -0.00 0.0 0.00
0050 11 0.00 0.00 0.00
0055 12 0.00 0.00 000
0100 13 0.00 000 0.00
0105 14 0,00 0.00 0.00
0110 15 0.00 0.00 0.00
0115 16 0.00 0.00 0.00
0120 17 0,00 0.00 000
0125 18 0,00 90.00 000
0130 19 0.00 0.00 0.00
0135 20 0.00 000 0.00
0140 21 000 0.00 0.00
0145 22 000 0.00 0.0
0150 23 0.00 0.00 0.0
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0155
0200
0205
0210
0215
0220
0225
0230
0235
0240
0245
0250
0255
0300
0305
0310
03t5
0320
0328
0330
0335
0340
0345
0350
0355
0400
0405
0410
0415
0420
0425
0430
0435
0440
0445
0450
0455
0500
0505
0510
0515
0520
0525
0530
0535
0540
0545
0550
0555
0600
0605
0610
0615
0620
0625
0630
0835
0640
0645
0650
0855
0700
¢705
0710
0715
0720
0725
0730
0735
0740

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.60
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0,01
0.01
0.01
0.01
0.0t
0.01
0.0%
0.01
0.0%
0.01
0.01
0.01
0.01
0,01
0.01
0,01
0.01
0.01
0.01

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
©.00
0.00
0.01
0.01
0.01
0,01
0.01
0.0
0.01
0.04
0.01
Q.01
0.0
0.01
0.0
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
Q.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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1425
1430
1435
1440
1445
1450
1455
1500
1805
1510
1615
1520
1825
1530
1535
1540
1545
1550
1655
1600
1605
1610
1615
1820
1625
1630
16835
1640
1845
1650
1658
1700
1705
1710
1715
1720
1726
1730

174
176
176
177
178
178
160
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
208
210
211

1736 212

1740
1748
1750
1755
1800
1805

213
214
215
216
217
218

1810 218

1815
1820
1825
1830
1835

220
221
222
223
224

1840 226

1845
1850
1855
1900
1905

226
227
228
229
230

1910 231
1915 232

1920

233

1925 234
1930 235
1935 236

.1840 237

1945 238
1950 239
1955 240
2000 241
2005 242
2010 243

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.0
0.01
0.01
0.01
0.01
0.0t
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
€.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.01
0.01
0.01
0.04
0.1
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.1
0.01
0.0t
0.0t
0.01
0.01
0.04
0.01
0.01
0.01
0.01
0.01
0.00
0.00
Q.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.c0
Q.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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2015 244 0.00 Q00 0.00
2020 245 0.00 0.00 0.00
2025 246 0.00 0.00 0.00
2030 247 0.00 0.00 0.00
2035 248 0.00 0.00 0.00
2040 249 0.00 000 0.00
2045 250 0.00 0.00 0.00
2050 251 000 0.00 0.00
2056 252 0.00 0.00 0.00
2100 263 0.00 0.00 0.00
2105 254 0.00 000 0.00
2110 265 0.00 0.00 0.00
21156 256 0.00 0.00 0.00
2120 257 ©.00 000 0.00
2125 258 0.00 0.00 0.00
2130 289 0.00 0.00 0.00
2135 260 0.00 0.00 0.00
2140 261 0.00 0.00 0.00
2145 262 0,00 0.00 0.00
2150 263 0.00 0.00 0.00
2155 264 0.00 0.00 0.00
2200 265 0.00 0.00 0.00
2205 266 0.00 0.00 0.00
2210 267 0.00 0.00 0.00
2215 268 0.00 0.00 0.00
2220 265 0.00 0.00 0.00
2225 270 000 0.00 0.00
2230 271 0.00 000 0.00
2235 272 0.00 000 0.00
2240 273 0.00 0.00 0.00
2245 274 0.00 0.00 0.00
2250 275 0.00 0.00 0.00
2255 276 0.00 0.00 0.00
2300 277 0.00 0.00 0.00
2305 278 0.00 0.00 0.00
2310 279 0.00 0.00 0.00
2315 280 0.00 0.00 0.00
2320 28t 0.00 000 0.00
2325 282 0.00 0.00 0.00
2330 283 000 0.00 0.00
2335 284 0.00 0.00 0.00
2340 285 0.00 0.00 0.00
2345 286 000 0.00 0.00
2350 287 0.00 0.00 0.00
2355 288 0.00 000 0.00
0000 289 0.00 0.00 0.00

0745 94 0.01 0.01 0.0
0750 95 0.01 0.01 0.00
0765 96 0.01 001 0.0
0800 97 0.01 001 000
0805 98 001 001 0.00
0810 99 0.01 0.0t 000
0815 100 0.01 Q.01 0.0
0820 101 0.01 0.01 0.0
0825 102 001 0.01 0.00
0830 103 001 001 0.00
0835 104 0.01 €01 0.00
0840 105 0.01 0.1 000
0845 108 0.01 0.01 0.00
0850 107 0.01 00t 0.00
0855 108 0.01 0.01 0.00
0900 103 0.01 0.01 0.00
0305 110 0.01 0.01 000
0gto 111 0.01 001 0.0
0915 112 0.01 001 0.00
0920 113 0.01 Q.01 000
0925 114 0.01 0.01 000
0930 115 0.01 0.01 0.00
0935 116 0.01 0.01 0.00
0940 117 0.01 0.01 0.00
0945 118 0.01 001 000
0950 113 0.01 0.01 0.00
0955 120 0.01 0.01 0.00
1000 121 0.01 0.01 0,00
1005 122 0.01 0.01 0.0
1010 123 0.01 0,01 0.0
1015 124 0,01 001 0.00
1020 125 0.01 001 0.00
1025 126 0.01 0.01 0.0
1030 127 0.01 001 0.01
1035 128 0.01 001 0.01
1040 129 0.02 0.01 001
1045 13¢ 0.02 0.01 0.01
1050 131 002 0.01 0.01
1055 132 0.02 0.01 0.01
1100 133 0.02 0.0+ 0.01
1105 134 0.01 001 0.01
1110 135 0.01 0.01 0.01
115 136 0.02 0.01 0.01
1120 137 0.02 0.0f 0.01
1125 138 0.02 0.0t 0.01
1130 139 0.02 0,01 0.01

L I I T T S S S T S S e

— it o i el i
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1135 140 0.04 0.02 0.02 13. 0005 290 0.00 0.00 0.00
1140 141  0.04 0.02 0.02 16. 0010 281 0.00 0.00 0.00
1145 142 0.05 002 0.02 20. 0015 292 0.00 0.00 0.0
1150 143 0.07 0.03 0.04 26. 0020 293 Q.00 0.00 0.00
1155 144 0.09 Q.04 0.05 34, 0025 294 000 0.00 0.00
1200 145 0.18 0.07 0.1 49. 0030 295 G.00 0.00 000
1205 146 030 0.08 0.21 80. 0035 296 0.00 0.00 . 0.00

NNNMMNMMM—h—-—n—--_-"""'-‘“""‘"“_’"'"""—‘—"—‘—‘—‘-““—‘—"-‘-‘-‘—“‘-'—‘—"“'""“-""""“““"“"‘"‘"

0040 287 0.00 0.00 0.00
2 0045 298 0.00 000 0.00
2 0050 299 0.00 0.00 0.00
2 0055 300 000 0.00 0.00

1210 147 0.12 0.03 0.09 121.
1215 143 0.08 0.02 0.08 150.
1220 149 0.08 0.0t 004 151,
1225 150 0.04 0.0f 003 132

000 OPH I I rNULLMLARLARPARRERLLADLRLLIIRRARRRRRRARRIOONOOOOOIGONN
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TOTAL RAINFALL = 2,90, TOTALLOSS = 1.25 TOTAL EXCESS = 1.65

PEAKFLOW TIME MAXIMUM AVERAGE FLOW
68-HR  24-HR 72.HR 24.92-HR (CFS (HR)
(CFS) 151, 1233 27, 9. 8. 8.

(INCHES) 1.257 1.6%1 1.651 1.651
" (AC-FT) 13. - 17, 17. 17.

CUMULATIVE AREA = 0,20 SQ Mi




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

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD

OPERATION  STATION FLOW PEAK AREA
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT SuUsi 151. 12.33 27. 9.

*4¢ NORMAL END OF HEC-] ***

BASIN MAXIMUM  TIME OF
STAGE MAX STAGE

8 020
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APPENDIX 3




Phoertihs CPui A

Crioring 16 ¢ 3 @rid  womH  Sepps tAlERES  MLET 1
CURRENT DATE: 08-27-1998 FILE DATE: 08-27-1998
CURRENT TIME: 08:38:50 FILE NAME: 4376E
hhRkhdrhkhk kA k kA ko gkl dsod kobd et dsk ek okdrde ok drdode ki ko do o ko e ok A ok Ok e Rk Ak ke e e ok e e ok e e e e e de ke e e e
Hokk ok kkok ko ok ke wok ek A ek kK X FHWA CULVERT ANALYSIS e 3 e ke e de e o e e e ke e ok ok ek ke ek ke ke
[T EEEELIELTEEEEZTE SRR L &R L EEE] HY_8' VERSION 4’1 dkdhhhkkhkhkdhkhkhbdkhhdkhhktrts
Ak hkhhkhkbd bk b hrhkhbhhk kI kb brdhAdhkdhkrbdrhhhdrhkhkhbbddhrtdhrrhdthbhtddhbbbbkbdtkhrdhdhrireik
| C | SITE DATA | CULVERT SHAPE, MATERIAL, INLET |
[ U |~trmemmee—ee e —cssm s = | = e e e e e e e e e |
| L | INLET OUTLET CULVERT | BARRELS |
| V| ELEV. ELEV. LENGTH | SHAPE SPAN RISE MANNING  INLET |
| # 1 (FT) {FT) {FT) | MATERIAL (ET) (FT) n TYPE [
[ | = e e e e | e e e e e e S s e s |
| 1 |4500.50 4499.60 126.00 | 1 RCB 10.00 3.40 .014 IMPR SLT REC|
| 2 | q| |
1 3| | |
| 4 | | [
| 5 | | [
| & | | |
khkdhkdhhhhhbhbhbhbhhkdrhbhbhohhokbdkrrrkhkhkbdkhr R kA k kbt dhrdhhdhhbkrbddkbhbbhdhdhdhkihd
*************i-i-****i-*************************************.***********************
SUMMARY OF CULVERT FLOWS (CFS) FILE: 4376E DATE: 08-27-1958
BLEV (FT) TCTAL 1 2 3 4 5 6 ROADWAY ITR
4500, 50 0 0 0 0 0 0 0 0 1
4502.56 100 100 0 0 0 0 0 0 1
4503.76 200 200 0 0 0 0 0 0 1
4504.92 300 300 0 0 0 0 0 0 1
4506,51 - 400 400 0 0 0 0 0 0 1
4508.27 500 477 0 0 0 0 0 22 5
4508.73~ 600 498 0 0 0 0 0 102 4
4509.07 700 511 0 0 0 0 0 187 3
4509, 39 800 514 0 0 Q 0 0 283 3
4509.59 - 870 516 0 0 0 0 0 352 3
4509, 94 1000 519 0 0 0 0 0 480 3
4508.00 465 465 0 0 0 0 0 OVERTOPPING

Ik Ak khkhhh kA kAN Ak hkhkr kb ko Ak rh kb kb hhbh b b ddhkdbhbrhhhhrh kb kdhdhddddhdrdbrihbrdd

dhhhhkhhkhkbhkktkrhhhdhk kb bk dd kbbb hhkAkkddkhrhbdbdhhhbhbhkhhddrhhrhbbdrkkbrrihrk

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 4376E DATE: 08-27-19598

HEAD HEAD TOTAL FLOW 3 FLOW
ELEV({FT) ERROR (FT) FLOW (CFS) ERROR (CF'S} ERROR
4500.50 0.00 0 0 0.00
4502.56 0.00 100 0 0,00
4503.76 0.00 200 0 0.00
4504.92 0.00 300 0 0.00
4506.51 0.00 400 0 0.00
4508.27 -0.00 500 1 0.19
4508.73 -0.00 600 0 0.08
4509.07 -0.01 700 2 0.29
4509.39 -0.01 860 2 0.28
4509.59 -0.00 870 2 0.18
4509.94 -0.00 1000 1 0.10




2

Kk hdkddhdhkhhdhhkhdkkbddbrddhkhh kb kA hd bbbk dh kbbb bbb ho bbbk r b b A rh kA hrhkbrbddrisd

PERFORMANCE CURVE FOR CULVERT f# 1 — 1 { 10 BY 3.4 ) RCB

T e e 2 2 2 2222 R E RN R AT AR RS PR RZSEL RSS2 22X R SRR AL rE SRRl Sl S

DIS- HEAD- INLET OUTLET OO000000000CCO000000000000000000000006000
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) (£t} (ft) <F4d> (£ft) (ft) (fps) {ft) (fps) (fk)

B R R 2 e AR 22 R 2 RS RIS RS EE LSS RS 2 RS sttt SR h il

498 4508.72 8.00 8.22 6-FFn 3.40 .40 14.63 3.40 11.63 3.16
511 4509.06 8.31 B8.56 4-FFt 3.40 .40 15.03 3.40 12.13 3.42
514 4509.3% 8.39 8.89 4-FFt 3,40 3,40 15.13 3.40 12.5% 3.67
516 4509.59 8,43 9.09 4-FFt 3.40 3.40 15.18 3.40 12.88 3.83
519 4509,94 8.50 9.44 A4-FFt 3.40 3.40 15.26 3.40 13.37 4.11
***k****************************************************************************
El. inlet face invert. 4500.50 ft El. outlet invert 4499.60 ft
El. inlet throat inverxrt 4500,00 ft El. inlet crest 4500.50 ft

Ak hrhk ke k ke kkhhkhkddedd b kR kb hddhdkkhrhkbwdhkhbhkhdbdedkrddkhdbdrdrdbddhbhdbdbdrdrkdid

0 4500.50 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
100 4502.56 2.006 2.06 1-52n 1.15 1.486 8.67 1.15 6.81 1.19
200 4503.76 3.26 3.26 1-82n 1.83 2,32 10.66 1.88 8.46 1.75
300 4504.92 4.42 4.42 5-52n 2.41 3.04 12.01 2.50 9.54 2.19
400 4506.51 6.01 6.01 5-52n 2,95 3.40 12.85 3.11 10.37 2.55
477 4508,27 7.55 7.77 6-FFn 3.40 3.40 14,04 3.40 1l1.05 2.87

3
3

*kk%* STTE DATA *&kkddk CULVERT INVERT khkdrhkhkhkdhhkkikk

INLET STATION (FT) 100,00

INLET ELEVATION (FT) 4500.50

OUTLET STATION (FT} 226.00

QUTLET ELEVATION (FT) 4499.60

NUMBER COF BARRELS 1

SLOPE (V-FT/H-FT) 0.0071

CULVERT LENGTH ALONG SLOPE (FT) 126.00
kkkkk CULVERT DATA SUMMARY *#&dkkdkibkdkdhthkwohrhhsrdx

BARREL SHAPE BOX

BARREL SPAN 10.00 ET

BARREL RISE 3.40 FT

BARREL MATERIAL CONCRETE

BARREL MANNING'S N 0.014

INLET TYPE IMPR SLT RECT

INLET EDGE AND WALL BEVELED EDGES (45-90 DEG WINGWALL)

INLET DEPRESSION FALL INCLUDED IN SLOPE TAPER

********************************************j***********************************




khkkhhhkhhhhkkkhhdrdhdhhdrhbhdb b hrhhhddhhrrdh kb kdkhbbhhdhdbdbhtrd bbb drbrdbhrhbrkhdhhid

IMPROVED INLET FOR CULVERT # 1 - 1 ( 10 BY 3.4 ) RCB

B R R 2 2 2 A R R R TS I I RS R AL R R R A SRRl RS ARy

DIS~ HEAD- INLET QUTLET CREST FACE THROAT
CHARGE WATER CONTROL CONTROL FLOW CONTROL CONTROL CONTROL TAILWATER
Flow Elev. Depth Depth TYPE Elev. Elev. Elev. Elev.
{cEs) (ft) (ft) {ft) <F4> {£t) {(ft) (ft) (ft)
B R A R T e R S R R e R A2 RR SRR RS S S AR A RS RS R a L LER S ol b b g bl
0 4500.50 0.00 0.00 O-NF 4500.50 4500.50 4500.00 4499.60
100 4502.56 2.06 2.06 1-52n 4502.56 4502.56 4502.17 4500.79
200 4503.76 3.26 3.26 1-82n 4503.76 4503.76 4503.47 4501.35
300 4504.92 4.42 4,42 5-82n 4504.77 4504.92 4504.60 4501.79
400 4506.51 6.01 6.01 5-52n 4505.68 4506.51 4505.77 4502.15
477 4508.27 7.55 7.77 6-FFn 4506.33 4508.05 4506.81 4502.47
498 4508.72 8.00 8.22 6-FFn 4506.49 4508.50 4507.10 4502.76
511 4509.06 8.31 8.56 d4-FFt 4506.60 4508.81 4507.31 4503.02
514 4509.39 8.39 8.89 4-FFt 4506.62 4508,89 4507.36 4503.27
516 4509.58 B.43 9.09 4-FFt 4506.,64 4508,93 4507.39 4503.43
519 4509.9%4 8.50 9.44 4-FFt 4506.66 4509.00 4507.43 4503.71

hkddhkkdk Ak khhrd kb r kb kb kb h kA hhhhhh kb kb kkdhdkkhkhdkddddkhbddhhddhhhbhhdhhhddkd

*kk k% SLOPE-TAPERED IMPROVED INLET *#***dkddxkisddk

FACE WIDTH 12,00 FT
SIDE TAPER (4:1 TO 6:1) (X:1) 6.00
FALL SLOPE (2:1 TO 3:1}) (X:1} 3.00
FALL 0.50 FT
MITERED FACE (Y/N) N
FACE-CREST LENGTH IF MITERED 12,00 FT

i***&**********i*********************************************************i******
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e e e % dr e ok e v de e e e s b ok e g e I ook ke TAILWATER kdkkkdkkkbdkdtrhhhhkhddhkhkhd
P R R R T e LA e R R R R e L L L S R RS R AR R s st l

Wk kkok ke REGULAR CHANNEL CROSS SECTION gk dede e okodede ke ok Aok ek koW

BOTTOM WIDTH (FT) 10.00
SIDE SLOPE R/V (X:1) 2.0

CHANNEL SLOPE V/H (FT/FT) 0.020
MANNING'S N (.01-0.1) 0.030
CHANNEL INVERT ELEVATION (FT) 4499.60

"CULVERT NO.l1 OUTLET INVERT ELEVATION 4499.60 FT
*%kxkkkk UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(CFS) (ET} NUMBER (FT) (FRS) (BPSF)
0.00 4499.60 0.000 0.00 0.00 0.00
100.00 4500.7% .102 1.19 6.81 1.48
200.00 4501.35 .126 1.75 8.46 2.19
300,00 4501.79 .137 2,19 9.54 2.73
400.00 4502.15 .144 2.55 10,37 3.19
500,00 4502.47 .149 2.87 11.05 3.58
600,00 4502.76 .152 3.16 11.63 3.85
700.00 4503.02 .156 3.42 12.13 4,27
800.00 4503.27 .158 3.67 12.59 4,58
870.00 4503.43 160 3.83 12.88 4.78
1000.00 4503.71 1.163 4.11 13.37 5.13

H B kbt 1

******************************#*************************************************

dhkhkkhkkdhdhhhkhdidhkbhkbddddr ROADWAY OVERTOPPING DATA # ok kok ok e kA ok ko e ek o ook ke de ke ke ke
**************k*****************************************************************

ROADWAY SURFACE GRAVEL
EMBANKMENT TOP WIDTH (FT) - 60,00
CREST LENGTH (FT) . 60,00
OVERTOPPING CREST ELEVATION (FT) 4508.00

********k*********************************i***********#*************************
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