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© Mr. Steve Varela B

Dear Mr Varela

- and the City of Reno to federal, state; and local agencle
. of the revised hydrology report which addresses the comm

- aswellas incorporating an expanded area of study which' - ,
- The resuits of this revised report will be used in the hydrauhc analyses to delineate flood - * !

RECEIVED

DEC 7 1990
g Engmeermg Div.

' "l':Po Box 10220 ® Reno, NV 89
e (702) esg-seso -

Novembe'ri2‘7:', 1990 R R

City Engineer, City of Reno

City Hall Annex . '
P.O. Box 1900,
Reno, Nevada 89502

RE: Hevrsed Hydrologic Analyses for Thomas Creek ry Creek and the Boyntong , |
Slough (Nlmbus Job #8901) T ’ ERRAN

In August 1990 Nimbus sent copres of a hydrology report fol “ortrons of Washoe County .,

view.: Enclosed isa copy‘:s'itv"
s from the various agencies .- ¢
includes the Boynton Slough. -~ -

i

hazards within the watersheds studied. ‘This revised report is submltted to you fo revrew\ coe
and comment at the request of Les Sakumoto of FEMA Reglon IX R

We respectfully request that this revrsed report be revrewed by your offrce and comments
be provided by December 18, 1290. Should you have any questions, please do not
hesitate to call Mr. Paul Frost or me at (702) 689-8630. : .

Srncere!y, :
Nimbus Engineers

Mar ggy) Bowker P. E
Principal

Encl.
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HYDROLOGIC ANALYSIS

for .

Thomas Creek, Dry Creek,
and the Boynton Slough
I . Washoe County, Nevada

Prepared for:

Federal Emergency Management Agency
Contract #EMW—-89—-C—-2841 |

AUGUST, 1990
NIMBUS JOB #8901

REVISED NOVEMBER, 1990

Nimbus Engineers
3710 Grant St., Suite D, Reno, NV 89509
Mail : P.0. Box 10220, Reno, NV 83510

(702) 689—8630




TABLE OF CONTENTS

INEPOTUCHION......ceon e rrncrississisenessecssesressesssessrsssanesseessasersaessassasssassnssssssssssensonsenne 1
Physical Description Of Ar@aS.......cccceeieecirierrirereneerseesseneseeesnecsneensessesssessesssesnessensensen 3
Rainfall-RUNOf MOGEING. ......oveeeeeceeereeereerecacaenienssenesensensaens rerrnere s saeasrsrsasrenasaranes 8
OthEr SHUILIES...cocvirirrireerinntieicireiienesiessistestesstestsssseesneasssesssessseessesssenseessessesssassessesssenes 19
CONCIUSION.....c.e vttt renssse st snssssssnsenseassaassessstanssessnessentesseansensenssassenes 2
REfBIENCES. .. ettt rnss e rees e e s e 2
Appendix

LIST OF TABLES

1 Description of the Rainfall-RuUnoff Models..........ceueeveeremeieniecccinnicicsiecnssnnansessceene. 11
2 Watershed Parameters for TNOmMas Creek.....uuiieceineennieninrninnnsressessssscssessessenes 15
3  Watershed Parameters for DIy Creek. . cccrerreceresesrersessesssssessssseeenenes 16
4  Watershed Parameters for Evans Creek and Southwest Watersheds................... 17
5  Summary of Discharges (Nimbus Models)....................... et e sanas 18
6  100-Year Discharges from Previous StUdIES.........ccueeeecereciiecrcerreceneeseeesennenne D

LIST OF FIGURES

T VICINILY MaP.ccecioiiiiiniiniieeiisreatresiestersesresssesssestsnasseessenssssessassnsessessessssssssasensennons 2
2  Watershed Location Map (15 minute quad)........cueerrieceecciierieniiniinsiesieeseessesnesnens 4
3  Watershed Map of Study Areas (7.5 minute QuUad).......ccccocveeeeeeeeereerieesmrieereenane 5
48  ROUtNG DIBQraiM.....cceeiiiiiniieiiionieiiiiissiisisestosinsersaseaassessassessssssnssassasssesssessssnssanss g
4D ROUNG DIGQIram.......ccooiciieiieirrerrntrernreeaeessnsesssasersssssenssssssasessssssssessnsesssssessiessnsens 10




1.0 INTRODUCTION

In 1989, Nimbus Engineers was authorized by the Federal Emergency Management
Agency (FEMA) under Contract No. EMW-89-C-2841 and a subsequent special problem
report to conduct a fiood insurance restudy for Thomas and Dry Creeks in Washoe
County and the City of Reno (see figure 1 for vicinity map). Nimbus developed five
rainfall-runoff models for these watersheds utilizing the Corps of Engineers HEC-1
Computer program. The purpose of these analyses is to establish 100-year discharges
at key concentration points along Thomas Creek, Dry Creek, and the Boynton Slough.
These discharges will be used in the hydraulic analysis for the flood insurance restudy of
Thomas Creek, Dry Creek, and the Boynton Slough.

Discharges have previously been established for these watersheds by Tudor Engineers
in the original Flood Insurance Study (FIS) utilizing a regional regression equation. These
do not compare with other published values calculated by the Corps of Engineers, U.S.
Soil Conservation Services, U.S. Geological Survey and studies prepared by local
consultants. Due to wide divergence of values which have been computed, Nimbus
created the new models in order to do a comparative analysis. It was agreed by the
communities that the Corps of Engineers (COE) study (Reference 8) contained the more
reasonable values. The results of the analysis performed by Nimbus compare with the
COE values and are therefore proposed to be adopted by the communities as the

‘regulatory peak discharges.
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2.0 PHYSICAL DESCRIPTION OF AREA

Dry Creek (which becomes Boynton Slough) and Thomas Creek are located in Washoe

County and in southern Reno. The watersheds and tributaries for these streams originate

in the Carson Range of the Sierra Nevada and drain through a combination of rural,

residential, light industrial and commercial areas. Average annual precipitiation in the

headwaters is approximately 40" lowering to 6" to 8" annually in the valley floor. Winter

precipitation occurs as snow in the upper elevations, and a significant snow pack

accumulates. The lower regions also experience snow; however, the snow usually

remains only for a few days on the valley floor. Figure 2 is a Watershed Location Map

and Figure 3 is the Watershed Map. peE W PEVEMENTS & (0.5 395
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The upper Thomas Creek watershed is characterized by steep slopes with & Pwelkin |sed

channel. The upper area is approximately 8.5 square miles with an average slope of 9%. 'ié’ ,;(f

The lower area has a flatter slope and the channel capacity is fimited to about 400 cfs.” (

- In larger flood events, flow in excess of the channel capacity will be overland flow, flowing
in a northeasterly direction. Just west of South Virginia Street, approximately one third of _
the flow is diverted further North. This flow will travel as shallow overland flow through
the 1-580 freeway opening at Virginia Street, through the subdivisions on the east side
“of Longley Lane, and join Dry Creek/Boynton Slough at South McCarran Blvdy The
majority of the flow, however, is directed east across the Truckee Meadows through
Alexander Lake, and joins Steamboat Creek at Huffaker Narrows.

The total drainage area of Thomas Creek above Virginia Street is 11.5 square miles. The
Thomas Creek watershed ranges in elevation from 4500 feet to 9800 feet. The watershed
was divided into subbasins according to differences in rainfall depths, soil types, and
vegetation types. Vegetation in the subbasins above 6000 feet (T1-T4) is comprised mainly
of pine trees with a very thick understory. The ground cover for these upper areas is
close to 90%. The soils are a mixture of type C and D. Due to the change in elevation,
the 100-year 24 hour rainfali varies from 5.5 inches in the highest subbasin to 2.8 inches
in the lowest subbasin.

The vegetation type for subbasins TS and T6A is mainly a mixture of sagebrush and
mahogany with some pine and aspen scattered throughout the subbasin. The average
ground cover for this portion of the watershed is approximately 25%. Over 80% of the
soil in these basins is a type C. The subbasin below the apex of Thomas Creek (T6B) is
a mixture of irrigated pastures and low density residential areas. Thls area has a fairly
even distribution of type B, C, and D soils. .

ﬂ “Above the Apex, velocities in the channel, as reflected in the Muskingum routing

parameters, are high. The velocities range from 10 to over 15 ft/sec for some reaches.
Below the apex, the 100-year flows will not be contained in a well-defined channel. The
‘average velocities for this reach range between 3 and 6 ft/sec.
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Dry Creek

Dry Creek is formed by the convergence of four smalil streams at the mountain front. The
100-year flow is mostly contained within the channel down to 1-580. The drainage area
of Dry Creek above I-580 is 13 square miles (Figure 3). This watershed ranges in
elevation from 4460 feet to 7800 feet (an average slope of approximately 9%). The
watershed was divided into 14 basins in order to account for the differences in rainfall
depths, soil types, and vegetation types within the watershed, and to provide
concentration points at key locations in the watershed for the hydraulic analysis, such as
confluences of tributaries.

The 100-year 24-hour precipitation ranges from 4.0 inches for the upper subbasins of the
watershed to 2.8 inches for the lower subbasins. The watershed above Steamboat Ditch
(approximately 10 square miles) contains mainly a mixture of mahogany and sagebrush
with ground cover between 30 and 50%. The soil types for the watershed above
Steamboat Ditch are mainly type D soils with small areas of type C. The area below
Steamboat Ditch is rural with few impervious areas, and a majority of this area is
developed for pasture. The soil survey maps also indicate that this area is primarily a type

D soil. Channel velocities range between 6 and 10 ft/sec.

Evans Creek is a major tributary of Dry Creek. The stream channel joins Dry Creek south
of Del Monte Lane, just east of Sierra Pacific Power Company. The watershed of Evans
Creek above its confluence with Dry Creek is approximately 10 square miles (Figure 3).
The watershed was divided into four subbasins. The upper subbasin is the area above
Lakeside Drive, the middle two subbasins are between Lakeside Drive and [-580 and the
lower subbasin is between 1-680 and the confluence of Evans and Dry Creeks.

The drainage area above Lakeside Drive, the upper subbasin, is approximately 8.5 square
miles. The watershed ranges in elevation from 4600 to 9100 feet. The average siope of
this basin is 10% with velocities ranging from 8-11 ft/sec. Vegetation for the area above
6000 feet consists of pine and aspen trees on the north-facing slopes and along the
creek. The south-facing slopes consist of Mountain Mahogany, sagebrush, and some
pine trees. The ground cover for the area above 6000 feet averages 50%. The drainage
area below 6000 feet and above Lakeside Drive is comprised mainly of sage brush with
an average ground cover of 50%. The soils for the entire subbasin are a mixture of type
C and D soils. The 100-year 24-hour rainfall averages 4.2 inches for this subbasin.

The middle subbasins (EV2 and EV4) are mainly pastures and rural dwellings with some
residential developments within the basin. , The lower subbasin (EV3) is a mixture of
pastures, residential and commercial developments.




D reek /Boynton Slough

A magjor tributary of Dry Creek/Boynton Slough is a 14 square mile area of Southwest
Reno. The upper regions of the watershed contain the Skyline Wash and a new detention
facility at Dant Boulevard. The lower regions include a portion of the area known as the
"old southwest", the Lakeridge Development, Smithridge, the Veterans Hospital and
McCarran International Airport. This watershed ranges in elevation from approximately
4400 feet to 6300 feet. The watershed was subdivided into five subbasins: SK1, R1, R2,
DT1, and DT2. The average 100-year 24 hour point rainfall for all these basins is 2.8
inches.

Subbasins SK1 and DT1 are the upper subbasins. The drainage areas of these basins
are 1.21 and 2.2 square miles for SK1 and DT1, respectively. The vegetation cover of
these subbasins is comprised mainly of sagebrush in the upper reaches, and a mix of
sagebrush and residential for the remainder. For the DT1 watershed, the average flow
velocity of 6 ft/sec was developed using the calculation sheets developed by

_Kennedy /Jenks /Chilton (Reference 18). In that report for the design of Dant Dam, the
watershed above the dam (DT1) was subdivided into four basins. For the purpose of this
study, the basins were consolidated into one basin. .

Subbasin DT2 is comparatively small to the other subbasins within the Southwest Reno
watershed. The drainage area, 0.94, and velocity, 5 ft/sec were also generated from the
data and calculations supplied in the KJC report.

Subbasin R1 is the largest subbasin within the Southwest Reno watershed, 5.5 square
miles. This subbasin is mainly an urbanized watershed with a mix of commercial,
industrial, residential, and some open space. The soils are a mixture of type B, type C,
and type D soils. Subbasin R2 has a drainage area of 4.1 square miles. This subbasin
is also an urbanized watershed. The soils for this subbasin are mainly type C and D soils.
The runoff from this watershed would flow underneath the freeway at Peckham and
Mcana Lanes. Overland flow occurs in R1 and R2 as there are no defined channels.

Velocities average 2 ft/sec.
d / EIVvEAS Th AR E EFFECTIV FK/Y
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Also contributing runoff to the slough are subbasins B1 and B2. Subbasin B1 which
includes the north slope of Huffaker Hills has a drainage of 1.7 square miles. The
“toncentration point for this subbasin is at South McCarran Boulevard. This subbasin is
a mixture of pasture, residential and an undeveloped hillside. Subbasin B2 has a drainage
area of approximately 0.7 square miles. It is a mixture of commercial, pasture and some
residential. For both subbasins the 100-year 24-hour rainfall used in the model is 2.8
inches.
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3.0 RAINFALL-RUNOFF MODELING

To assess the COE’s and the original Flood Insurance Study’s (FIS) hydrology, Nimbus
conducted a hydrologic analysis using the SCS methods option in the HEC-1 computer
model (Reference 1). Table 1 lists the models used in this study and the purpose of each
model.

The following parameters were used within the models to calculate runoff:

1) Basin area in square miles.

2) Runoff curve number, which is an estimate of how much rainfall will become runoff for
a given basin. The number is selected based upon soil type, relative soil moisture
content, vegetation type, and vegetation cover density.

3) Percentage of the drainage area that is impervious.

4) Rainfall depth, duration, and distribution.

5) Basin lag time, which is defined as the time from the center of mass of rainfall excess
to the peak discharge, expressed in hours.

6) Hydrograph routing parameters.

7) Hydrograph diversion parameters.

Figures 4a and 4b, Flow Routing Diagrams, were prepared in order to assist the reader
in following the structure of the HEC-1 model. Models which were produced for this study
are set forth in the Appendix.

Basin Area

The watershed boundaries were identified using USGS 7.5 minute quadrangle maps

- (Reference 2) and field inspection. The area of each contributing drainage area was

measured from the maps.

Curve Numbers

The first step to estimating runoff curve number is identification of soil types for each
individual drainage area. In the cases where the soil type had more than one possible
hydrologic soil group, the soil group was selected based upon field inspection or use of
the more conservative possibility. Soils are classified by the SCS into four hydrologic soil
groups, type A, B, C and D. Type A soils have a rapid infiltration rate and include very
porous soils such as sandy soils. Type D soils have a very slow infiltration rate which
results in a larger percentage of the rainfall expressed as runoff. Soil types and hydrologic
soil groups were identified using the SCS Soil Survey for Washoe County (Reference 3).
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TABLE 1
Description of Rainfall-Runoff Models

(to determine 100-year discharge for the 1989 Flood Insurance Re-Study)

DRYCR.901

THOM100.901
THOM10.901
THOMO02.901

DREV.S01

WSHYD.901

RNWSHYD.901

This model determines the 100-year discharges for concentrations
points above Point H for Dry Creek (See Figure 3). Aerial reductions
based on 13 square miles.

These models determine the 2-year, 10-year, and 100-year discharges
for Thomas Creek at its apex and at Virginia Street. Aerial reduction
based on 11.5 square miles. .

This model combines the Evans Creek and Dry Creek watersheds.
This model determines the 100-year water surface elevation for the
ponding area along 1-580 between the Evans and Dry Creek boxes,
and the 100-year discharge at the confluence of Evans and Dry
Creeks (PT1 See Figure 3). Aerial reduction based on 24 square
miles.

This model combines Dry Creek, Evans Creek, and the overfiow from
the Thomas Creek watershed and subbasins B1, B2, and E4. This
model determines the 100-year discharges at PTJ and PTK (See
Figure 3). Aerial reduction based on 38 square miles.

This model combines the Southwest Reno watershed (SK1,DT1, DT2,
R2, R1) with WSHYD.S01. Aerial reduction based on 52 square miles.
This model determines the 100-year discharges for PTL and PTM
(See Figure 3). PTM is at Longley Lane and Boynton Slough.

11
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Relative soil moisture content is described in the SCS methodology by a term identified
as “antecedent moisture condition® (AMC). Three different relative conditions are
described by the SCS: AMC |, Il and lll. AMC | is an extremely dry condition where sail
moisture has been depleted and infiltration rates for the soil are near their maximum.
AMC Il is an average condition. AMC Il is the standard condition used for hydrologic
analysis in the western states. AMC Ill is a saturated condition which represents the
condition where the soil infiltration rate is near its lowest level. The AMC 1l soil moisture
condition was used in selecting the appropriate table of curve numbers.

Vegetation and cover density for the drainage areas were determined from field inspection
and aerial photos. Using the identified hydrologic soil groups and vegetation information,
curve numbers used in the HEC-1 models were selected using the SCS TR-55 handbook
and SCS NEH-4 as a guide (References 4 and 5).

Rainfall

The rainfall distribution used in this model is a hypothetical distribution similar to the SCS
Type | and Il but uses data specific to the watershed. The depths for 5 and 15 minute,
1, 2, 3, 6, 12, and 24-hour values are entered into the HEC-1 model using the PH record.
A rainfall mass curve is generated by HEC-1 by rearrangement of the depths for each
duration so that the central 5 minute period of the 24-hour distribution contains the 5
minute depth specified and the central 15 minute period contains the 15 minute depth,
etc. This same procedure was used by the SCS in generating the Type 1, 1A, II, and |l
dimensionless temporal distributions. The SCS distributions are based on regional
averages. A considerable amount of uncertainty exists regarding the nature of extreme
storm events for the study area. Due to lack of recorded data on depths and temporal
distributions, a technically superior method was not available.

Rainfall depths to be used in the HEC-1 model for each drainage area were derived
according to NOAA Atlas 2, Volume VI - Nevada (Reference 6). The poeint rainfall within
each of the models was reduced according to the total drainage area being modeied.
The reduction of the paint rainfall was based on the aerial reduction curves developed
in TP-40 which are also included in NOAA Atlas 2, Volume V11-Nevada. An option was
used in the HEC-1 model that automatically reduces the point rainfall per TP-40 when the
total drainage area is placed in the second field of the PH card.

Basin Lag

Basin travel time, or time of concentration, is the time it takes for water to reach the outlet
from the hydraulic most distance point in the basin. For subbasins less than 2000 acres
(8.12 square miles) or subbasins with no defined channel, the Upland Method in NEH-4
was used to develop the travel time. This method estimates a flow velocity based on
channel slope and ground cover,

12




——

Travel time for larger subbasins with defined channels were developed using the
procedure described in TR-65. Using this method, the hydraulic length was divided into
three types of reaches ; sheet flow, shallow concentrated flow, and channel flow. A flow
velocity was estimated for each type of reach, and the travel time calculated. For a more
detailed explanation of this method, refer to Chapter 3 in the TR-55 manual (Reference 4).

Due to the variability of the channel characteristics, all travel times were performed by a
reach by reach analysis. The resulting travel times were then multiplied by the empirical
factor of 0.6 (NEH-4) to obtain the subbasin lag time.

Routing

Channel routing and overland flow routing were performed with the Muskingum method.
The parameters for the reaches modeled with the Muskingum method were estimated
using channel and overbank characteristics, lengths, slopes and typical roughness.
Manning'’s equation and the COE’s hydraulic modet HEC-2 were used to estimate travel
times for reaches with defined channels (Reference 19). For reaches without a defined
channel, travel times were estimated using the chart for shallow concentrated flow in TR-
55. The guidelines set forth in the HEC-1 manual were used to estimate values for k.t,
and x (Reference 1).

The Modified Puls routing method was used to route the flow under 1-580 at two locations:
a reinforced concrete box (RCB) for Evans Creek, and a 66 inch culvert located between
the Evans Creek RCB and the Dry Creek RCB. No storage routing was required for the
Dry Creek crossing under the interstate because the storage within the channel is
negligible. The stage-discharge relationships at the culverts were calculated using the
methods and equations in the Federal Highway Administration report “Hydraulic Design
of Highway Culverts" (Reference 12). The stage-storage relationship for each culvert was
developed using a 1 inch = 400 feet scale topographic map (4 foot contour interval)
developed by Kenney Aerial Mapping, Inc. (Reference 13). A topographic map, 1"= 100’
scale (2 foot contour interval}, from the Nevada Department of Transportation (NDOT) was
used to supplement the Kenney map (Reference 14). The Madified Puls routing method
was also used to route flow through Dant Dam. The stage-storage-discharge table
developed by Kennedy/Jenks/Chilton (Reference 18) for the dam was used in the mode!
RNWSHYD.S01 .

Flow from southwest Reno must pass through highly urbanized areas and is attenuated
by Virginia Street, the freeway, the airport, Virginia Lake and other obstructions. For the
purpose and scope of this analysis, a detailed analysis of these cobstructions was not
attempted. To model the attenuation, an overland flow velocity was used to determine the
travel time and a low X value for the Muskingum routing (0.1 to 0.15) was used to simulate
the overland storage.

13




Diversions

At certain locations within the subbasins, a portion of the flow during a 100-year event
will exceed the capacity of the channel. Flow that does exceed the capacity of the
channel can leave the subbasin permanently or temporarily. To quantify these diverted
flows, the diversion card option in the HEC-1 model was used. The discharge tables
developed to model the diversion of flow at the box culverts located at Evans Creek at
I-580, Dry Creek at 1-580, and Dry Creek at South McCarran Boulevard were determined
using the weir equation, Manning’s equation, and the culvert equations from the Federal
Highway Administration report on culvert design (Reference 12).

The diversion cards were used at two other locations afong Evans Creek: the reach of
Evans Creek from Lakeside Drive to approximately 60 feet above it, and the reach
extending from Lake Ditch to Lakeside Drive. For these reaches the discharge tables to
model the diversion were developed using HEC-2 models (Reference 15) and weir flow
equations.

Parameters for each basin are set forth in Tables 2 thru 4.

Results

Table 5 contains discharges at key concentration points.

14
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TABLE 5
Summary of Discharges (cfs)
(Nimbus Models)

DRY CREEK 100-year
South Branch
at Panorama Drive (PT) (from D11) 386,

South Middle Branch
just above confluence with main branch (PTD) (from D7) 332,

North Middle Branch

just above confluence with (middle branch PTC) 1346,
North Branch ‘
at Steamboat Ditch (from D9) 524
Main Branch (middle branch)
at Steamboat Ditch (PTB) - 1343,
below confluence with north middle branch (PTC) 2711,
_ at Panorama Drive (PTE) 3536,
at Huffaker Lane (PTF) 3874,
just below I-580 (PTH) 3997,
at confluence with Evans Creek (PTI) 4647,
at South McCarran Bivd. (PTJ) 4724,
at Peckham Lane (PTK) 3571,
DRY CREEK/BOYNTON SLOUGH 100-Year
at confluence of Southside ditch (PTL) 4080,
at Longley Lane (CBALL) : 5759,
THOMAS CREEK 2-Year 10-Year 100-Year
at apex (APEX1) 102 694 2640
at Virginia Street (T6A&B) 95 - . 361 2544
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4.0 OTHER STUDIES

Tudor St for FEMA

The original flood insurance study for Washoe County and the City of Reno was
completed by Tudor Engineering in July 1979 (Reference 16 and 17). Part of that study
developed hydrology for Dry Creek and Thomas Creek. Discharges of Dry Creek and
Thomas Creek from the Tudor study are in shown in Table 8. To develop the hydrology
for these creeks, Tudor Engineering used a regional analysis based on 306 flood peaks
in 18 moderate sized, natural drainage basins in the Truckee and Carson River
Watersheds. The equation is a function of mean annual precipitation and drainage area.

In their analysis (Reference 7), Tudor indicated that the regional equation approach was
the most appropriate "because it is based on frequency of actual observed floods and all
the diverse characteristics of rainfall-runoff and snowmelt relations are included in this
methodology.” Tudor indicated that the hydrologic computer models (such as HEC-1),
on the other hand, are based on methods that must assume or ignore many hydrologic
characteristics. The discharges developed by the Tudor study, however, were much
lower than the COE’s 1980 report and previous studies completed by the COE and the
SCS. The COE and local officials had objections to the lower discharges developed in the
Tudor study.

The COE 1880 Report

In 1980, the Sacramento District of the Corps of Engineers published a report titled,
Truckee River, California and Nevada, Hydrology (Reference 8). In this report, 100-year
discharges were determined for Dry, Thomas, and Evans Creeks using a hydrologic
model (HEC-1) combined with the results of a statistical analysis. A more detailed
explanation regarding how this hydrology is developed can be found in the COE’s report.
Discharges for Dry and Thomas Creeks from this study are presented in Table 6. These
discharges are significantly higher than the corresponding discharges in the original FEMA
study.

The COE addresses the difference between the Tudor study and their study in a January
28, 1980, letter to FEMA (Reference 9). In this letter the COE expressed concern in
Tudor’s regional equation that was developed for estimating floodflows on Steamboat,
Thomas, Evans, and Dry Creeks. Their major concerns were that only three of the 18
stream gages used to develop the regional relationship were representative of the study
area and that this method does not recognize cloudburst potential because the mean
annual precipitation is used instead of a short duration precipitation parameter.
Specifically, this letter expressed concern regarding the low values of Dry Creek in
comparison to the COE report. The COE stated that the flood potential estimated using
the regional equation is understated, and they would not revise their discharges for Dry
Creek. '
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Qther Studies By Agencies

In 1974, the COE published a floodplain information study that included discharges for Dry
and Thomas Creeks (Reference 10). These discharges were higher than the discharges
in the COE’s 1980 report. The 1980 report superceded the previous COE's studies for
these watersheds. In 1980, the SCS conducted a study on Dry and Thomas Creeks
(Reference 11). Their discharges were up to 33% higher than the COE’s values.

5.0 CONCLUSION

As stated in the introduction, the purpose of this hydrologic study was to establish 100-
year discharges at key concentration points on Thomas Creek, Dry Creek, and the
Boynton Slough for the flood insurance study. The five hydrologic models were
developed to provide discharges at these key concentration points. A detailed hydrologic
analysis which would attempt to quantify the effects of the flow due to Virginia Lake, the
freeway and the airport was not generated for the Southwest Reno watershed. This type
of detailed study is beyond the scope of work for this study.

Assumptions were made regarding travel time and storage through the urbanized areas
based on field investigations, information regarding the location of flooding in 1986, and
topography from USGS 7.5 minute quadrangles. The 100 year discharges by Nimbus for
this restudy compare favorably to those developed by the Corps of Engineers. Due to
the lack of data available for calibration of the models, differences between values can
most likely be attributed to differences in methodology.
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APPENDIX

HEC-1 MODELS

THOMO02.901 - Thomas Creek (2, 10, and 100-year, 24 hour)

THOM10.901

THOM100.201

DRYCR.S01 - Dry Creek (100-year, 24 hour)

DREV.S01 - Evans Creek combined with Dry Creek (100-year, 24-hour)
WSHYD.801 - Dry, Evans, and Thomas Creeks with subbasins B1, B2, and £E4

(100-year, 24 hour)

RNWSHYD.S01 - WSHYD combined with Southwest Reno watershed (100-year,
24 hour)
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1057, 1. £33 489, 443, a2, 25, 240, 159, 135,
8. 78. &2 43, 39. 3. k. 19, 15, 13,
14, 7. 3 2.
£55 LEE 122 1231
HYTROGRAPH AT STATION i
TOTAL RARINFALL = 1,78, TOTAL 4085 = 1.74, TOTAL ENCESS = .01
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! 0133 29 L S 074 93 6. ¢+ 1 134T 166 g3. & 1 1950 239 40,
i (140 2t ¢, ¢ 1 G743 94 0. & | 1330 167 (PR S| 1955 240 49.
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! 0803 26 0, ¢ 1 apig 99 L | 1415 17 (2 TREE S| 2020 243 47,
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101, 13.42 {LrE) 4. . B8, 28, 28,
{IHCHES) 77 A3t 124 Jal
VRE-FT) 35, 55 35, 55,

CUMHLATIVE ARER

8,49 58 MI

EhE REX EEE BEL FEE RS BEE FEE ENE FEX EEF BEE GEE BEY BEE SRR FEX IET BEF BEE FER NES EEE BEE EEE BEE EFE BEE SRS SEF BEN BEE EEE

FEFEERELERERRE
¥

RAFEY ¢ ROSTE COMBINED T1-T5 70 APEY
*

NEEFELERRELEEE

wn
O
b3
o

e e ik

HYDROGRAPH ROUTIHE DATA

39 RM HUSKINGUK ROUTIHG
NSTRS 4 WYMBER OF SUBREACHES
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..... 1 1 1
3-MIN 1S-HIN 60-HIN  2-HR  3-HE  &-HR {2-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DRY
13 .86 b T b 88 109 1,30 .00 G0 A0 .00
STORM AREA =  11.54
63 LS SC5 LOGS RATE
STRTL 57 INITIAL ABSTRACTION
CRVNBR 75.00 CURVE KUMBER
RTINF .00 FERCENT IMPERVIOUS AREA
&4 6D SCS DIMENSIONLESS UMITGRAPH
LA .2t L#E
112
URIT HYDROSRAPH
15 END-BF-PERICD ORDBINATES
284, 951, 1250, 1052, 831, 359, 215, 123, 72, 42,
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333 1127 £5E £ 13
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FIRST ORDINATE PUNCHED DR SAVED
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13 .£3 RY .0 b8 .88 109 1,30 00 .00 00 00
STORM ARER =  11.54
SE5 LOSS RATE
STRTL .67 INITIAL ABSTRACTION
CRVMBR 75.00 CURVE NUMBER
RTInE .00 PERCENT INPERVIOUS AREA
SCS BIKENSIONLESS UNITGRAPH
TLER .65 LAB
17
UNTT HYDROGRAPH
42 END-OF-PERIOD ORDINATES
". a2y, 424, 711, 1071. 1378, 1558, 1644, 1641, 1349,
1612, 1247, 1038, 823, 6bé. 345, 431, 380, 4, 233,
212, 174, 144, 118, 9. 8o, &3, 55, 45, 37.
L. 25, 2l. 7. 15, 13, 10, 8. 6. 4,
2, o
¥ £ 22 $11] $.2 21
HYDROGRAFH AT STATION T4B
1,13, TOTAL LDSS = 1.07, TOTAL EYCESS = 06
TIME HAXTHUK AVERAGT FLOW .
{HR} &-HR 26-HR 72-HR 24.00-HE
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CUMULATIVE #RER = 2.40 58 M]
BEE BEE XX BEE BEE EEE EEE ENE FEX IEE B84 BEE EEE SEE FEE HEE BEE FEE FEY FEE ELE FEE EXE IS BEE EEY LEN EEE EXE EEE
FRELEFFLELLELE
¥ 3
T8 THALE ¢ COMBINE ALL FLOUWS
¥ ¥
SEFEEELEEEEEES
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RUNOFF SUMMARY
FLO¥ IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SDUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXINUM FERIOD  + EASIK NAXTMLN TIME OF

DFERATICH STATION FLOM PERK 4~-HOUR 24-HBUR 72-HOUR fRER - STABE HAX STABE
HYDROSRAPH AT n 107, 12.5%0 59. 2e. 22. 2.50

ROUTED T8 RTi-B a2, 12.67 59, a2. 8. 2.50

HYDROGRAPH AT 12 7. 18.48 6. g, 2. i.82 '
HYGROGRAFH AT 13 2. 1B.0B 2. 1. { .82

3 COMEINED AT ge-p 102, 12,67 63, 25, 2. S.14

ROUTED 10 rCP-C 98.  13.00 &3, 25, 23, .44

HYDROGRAPH AT T4 3. 2600 3. 1. i, 2.1¢

2 COMBINED AT ge-C 98, 13.00 b4, 23, 23. 7.3

ROUTER 76 REP-D 93, 13.42 &8, 25, 29, 7.3

HYDROGRAPH AT 15 8. 15.08 7. 3. 3. 1.19
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HYDROGRAPH AT T6B i, 15.08 g, 3 3 2,40

2 COMBINED AT ToRkE gs. 1500 CB 29, 29. 11.%%

£»& NDRMAL EMD OF HEC-1 ke




THOM10.901

T e T Y EEEEEEEELER R FEEECE Y RERER RS B LR R FREEE
% ¥ t ¢
4+ FLOOD HYDROGRAPM PACKRBE (HEC-1) + +  U.S. ARMY CORPS DF ENGINEERS £
* FEBRUARY 1981 ] # THE HYDROLOBIC ENGINEERING CENTER ¢
¥ REVISED 01 JUM B ¥ * 609 SECOMD STREET ¥
* ] ¥ BAVIS, CALIFORMIA 93816 £
t RUM BATE £1/20/1990 TIME 12:45:36 ¢ * (916) G51-1748 ¥
$ ¥ 3 *
EREEELEER RSB ER R R E B AR ERLEELEER RS IR 4SS EREEEEEEIERERPRLEEERLE SRR S RLERERRSLES

) ¥ONMXXEXY XXX X

X L X ¥ |H

¥ X X X

LAY XYY ¥ eyy X

¥ | L4 I

X F X i i

i OOy n

THIS PROBRAK REPLACES ALL PREVIOUS VERSTOMG OF HEC-1 KNOWM RS HECY (JAN 73), HECIES, HECIDE, AND HECIKH.

THE DEFINITIONS OF VARIABLES -RTINP- AMD -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFIMITION OF -AKSKK- OH AM-CARED WAS CHANGED WITH REVISIONS DATED 28 SEF 8f. THIS 15 THE FORTRANT? VERSIOH

HEW DPTIONS: DAMBRERK DUTFLOW SUBMERBENCE , SINGLE EVEMT DAMABE CALCULATION, DSS:HRITE STASE FREDUENCY,

DSS:READ TIHE CERIES AT DESIRED CALCULGTION IMTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION

KINENATIC WAVE: MEW FIMITE DIFFERENCE ALEORITHN
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HEC-1 INPUT
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1D Filename : THOMIO. 901

1D 16-Yeer Hydrology Model  For : FEMA  Contract Ho. @ ENK-89-[-284t

13 Date : November 24, 1990  Hisbus Job No. @ 8991

ip

I THIS MOBEL 15 BASED ON DATA GENERATED BY NIMBUS ENGINEERS DUPRING SUMMER 1989
1D THE PARANETERS FOR THIS KODEL ARE EASED ON THE 100 YEAR RAIN FALL PATTERN OF

1D THE NOA& 2 ATLAS, LOSSES ARE BAGEDR ON THE GCS CURVE NUMBER METHOD OUTLIMED IN
1D NEH-4 RND TR-55. THE NUSKIHGHAM KETHOD IS USED FOR ROUTING., THE UPLAND

ID  KETHOD 1S USED FOR THE DETERMIMATION OF LAB TIME.

18 CURYE NUMBERS ESTIMATED FROM USFS PHOTOERAPHS.

IL  RERIAL REDUCTION FOR TGTAL ARER (11.54 cg.mi.) OF THOXAS CREEK

i

1D 33IRIRERRITININIIIININIY 10 Yeary 26 Hour Event {{CO{{QLCOOCOUL{T{LLL
i)

ID R e E S S S F S E B F S SRS B R R R S AN F R R SR E S SRS L LR LRSS
T 5 249

i & t

143 Tt THOMAS CREEY UATERSHED T!

Bh 2.3

#H £ 11,54 .26 3! 80 1,23 L5 2,12 2,73 3.3
L5 b9

up .35

Kk RTi-B ROUTE 7! TO CONCEMTRATION POINT B

Y §.1392% A

KK T2 THOMAS CREEX WETERSHED 72

By 1,82

PH 16 11,54 .28 L5t 93 1,19 .62 1,85 269 3.42
LS o8

up .86

KE T3 THOMGS CRECY MATERSHED T3

B2 B2

FH G 11,5 .28 .5l .87 1.3 1,35 1,88 2,56 3.24
Ls 39

sn .3

K¢ Cp-B  {OMRINE ROUTED WATERGHED T Y/ T2 AND T3 AT COMCCEMTRATION FY R

HC 3

KK RCP-C  ROUTE CORMEINED TI-T3 TO COMCENTRATION £T C

R g 20487 o4

K 4  THOMAS CREEK BATERGHED T4

B 2.1f

#d 19 11,54 .25 LD .68 1,09 1,29 1,78 2,38 2.9
LS 8

Yo .54
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HEC-1 INPUT

18/ ORPP SN DY PN TR TR T P PR - FR. S
KK CP-C  COMBINE ROUTED TI-T3 ¥/ T4

HE g

KK BCP-D  ROUTE COMBIMED Ti-T4 TO CONCENTRATION PT

RM 2 .19881 4

114 15 THOMAS CREEK WATERGHED T5

B 119

PH 16 11,54 22 .43 T3 A5 145 e 1,90 2.40
s " !

up .49

KK CP-D  COMBIME ROUTED Ti-Te #/ 75

HC 2

Ko !

KK RAPEY  ROUTE COMBIMED T{-T3 TO APEY

it 3 6.23 o4

114 Toh  THOMAG CREEX WATERSHED T6 2 fan APEY

BA 63 :

] 19 11.54 .26 o 40 L L1 1,23 .60 1,95
s 75

up .21

KK APEY!  COMBINE FLOHS AT APEX

HC 2

A1) 2

KK RT-393 ROUTE FLOMS FROKM APEY TO 395

fi¥ 5 0.B8 .2

KK T6E THOMAG CREEK WATERSHED T& FROM AFEY TO 395

BA 2.4

i 1 11.54 26 .51 L4 S Y1 S 0 £ B -1 §.6 1.9
L5 75 '

g 4

KK TsAbB  COMBINE ALL FLOMS
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U.S. #RMY CORPS OF ENGINEERS
THE HYDROLOGIC ENGIMEERING CEWTER
609 SECOND STREET
DAVIS, CALIFURNIA 93616
{916) 551-1748
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Filenaxe + THOM10,901
10-Year Hydrelogy Kodel
Bzte + Mevesber 20, 19%0

For 3 FERR Contract No, ; EHU-B9-C-2841
Mizbuz Job Mo, @ 8901

THIS HODEL IS BASED OM DATA GENERATED BY NIMBUS EMGINEERS DURRINS SUMMER (989
THE PARRMETERS FOR THIS MODEL ARE BASED ON THE 100 YEAR RAIN FALL PATTERN OF
THE NORA 2 ATLAS. LOSSES ARE BASED DM THE SCS CURVE NUNBER METHOD OUTLINED IN
HEH-4 AND TR-DG. THE NUSKINGHAN KETHOD IS USED FOR ROUTINS, THE UPLAND

KETHOD IS USED FOR THE DETERMIMATION BF LAG TINE.

CURYE KUMBERS ESTINATED FROX USFS PHOTOGRAPHS.

AERTAL REDUCTION FOR TOYAL AREA

{11.54 =g.ei.) GF THOMAS CREEK

IINRNIINNNNGY 10 Year, 26 Heur Evert ({CCLOLTCOOLOLO0ILLLNLLULY

B R R R L R R R N EF R R L E R S L SRR R R EE T LB S F R E4E

19 10 OUTPUT CONTROL VARIABLES
1P8KRT & FPRINT CONTROL
IPLGY 4 PLOT CONTROL
05CAL O, HYDRDBRAPH FLOT SCALE
3 HYDROBRAPH TINE DRTA
HHIK 5 NIMUTES IN COMPUTATION INTERVAL
1047 { STERTING DATE
ITIvE 000G STAATIHG TIME
N 269 NUMBER OF HYDROGRAPH ORDIMATES
HBDATE g2 & EHNDINE DATE
HOTINE 0000 ENDBING TIME
1CENT 19 CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS
DRATMABE SRER
PRECIFITRTION DEFTH
LENETH, ELEVATION
FLOM
ETORRSE vOLUKE
SURFECE ARER
TEMFERATURE

.08 HOURS
24,00 HOURS

SDURRE WILES

IHCHES

FEET

CUBIC FEET PER SECOMD
ALRE-FEET

FCRES

BEBREES FAHRENHEIT
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SUBBASIN RUNDFF DATA

2l BA SUBBASIN CHARACTERISTICS
TARER 2.50 GSUBEASIN AREA

' PRECIPITATION DATA

22 R DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM
coees HYBRO-35 oiinh evivinieanaee TP-40 (oonvenannnn. ve  eerereroras TP-69 ..oouueenes
S-HIN IG-MIN B0-MIN  2-HR  3-HR &-HR  §2-HR  24-HR  2-BAY  o-DAY 7-DAY t0-DAY
.26 .5t S0 1,83 1,50 2.2 273 3.3% 00 .00 00 40

STORM ARER = 11.54
. 2318 5CS LOSS RATE
STRTL 50 INITIAL ABSTRACTION
CRYMER £9.00 CURVE NUNEER
RTINP .00 PERCENT IMPERVIOHS AREA
24 4D 5CS DIMENSIONLESS UNITGRAPH
TLAG L35 LAS
' ¥
e UKIT HYDROGRAPH
‘ 23 END-GF-PERIOD ORDIMATES
4, 1083,  22BA.  E9&S.  3087. 2705, 2138, 1415, 99%, 720,
L 509, 359, 253, 177, 125, g9, 83. b4, 32, 24,
G 17, 16, 3.

EEE BEE EEE ERE FRE PRE BEE SEE BES PR BB XET E4T FET FIL FER BEF EEF FEF BEE BEE FEE BEY BEE BEE ENF FEE BEE BEE S3F EFE LHE ERS

}” FEELELENSEEREE
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25 Kk ¥ KTi-B ¢ ROUTE 11 7O CONCEKTRATION POIKT 8
— 3 €
l FEERLEELEETESE
l,n, HYDROBRAFH ROUTING DATS

24 BH HUSKIKEUY ROUTING

KSTFS { MUMBER OF SUBREACHES

]" AHSKK 13 MUSKINBUN K
i Y L40 MUSKIHEUNM X
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SUBBASIN RUNOFF DATH

28 BA SURBASIN CHARACTERISTICS
THREA f.82 SUBBASIN AREA

FRECIPITATION DATA

29 PH DEPTHS FOR  10-PERCENT HYPOTHETICAL STORHM
eeeed HYBRB-3T (L.l Ll venaneene P40 L. vestieees  sesssasenes TPR9 Ll
S-HIN {G-HIK 6O-MIN  2-HR  3-HR  6-HR !2-HR 24-HR 2-DAY 4-DAY 7-DAY $0-DAY
.28 w4 B3 L9 1420 1,95 2,69 3.k2 .00 00 .00 .00
STORNM ARER = 11.34
3048 SC5 LOSS RATE
STRTL 1.43 INITIAL ABSTRACTION
CRYNER 58.00 CURVE NUMBER
RTINF 00 PERCEMT IWPERVIOUS AREA
L up 505 DIMENSIOHLESS UMITERAPH
TLAE 25 LAG
113
UNIT HYDROGRAFH
19 END-GF-FERICT ORDINATES
388, 1261, 2334. 2534, 2363, 1782, itie. 734, 0. 33t
219, 143, 7. 63, 42, 29, 21. 13. 6.

EEE EEE RER SRR XEE KEE BEE FEE EEX BNE BRE BEE NEE EEE ESE BEE EEE BEE FEE EEE BEE BEE PEE BEE MEE ERE SEE BEE EEE DAE EEE FEE EER

LEEEELELENRELE
¥ £
32 KK ¥ 13 ¢ THORARS CHEEK WATERSHER T3
% £
SEELESERERILEY

SUBBASIN RUNOFF DATA

33 BA SUBBASIH CHARACTERISTICS .
TREER .82 GUBBASIN £RER

PRECIFITRTION DETR

34 pH BEFTHS FOR  14-PERCENT HYPGTHETICAL STORM

N L TE-40 ooaail, citate eaeseniiens TP-4% .,
S-KIK 13-MIN &0-HIN  2-HR  3-HR  4-HR  12-HR  2¢-HR  2-DAY  &-DAY  7-DAY
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{ ERHEELLTLLLBENE

% ¥
5% KK £ SPENL +# CBHETHE FiQ4S AT APEY
M *
SRR ERLLELE
—_ 57 Kb QUTPYUT COMTROL VRRIABLES
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RUNCFF SUMNARY
FLEY IN CUBIC FEET PER SECOND
TINE IN HOURS, AREA IN SOUARE MILES

PEAK  TINE OF AVERAGE FLOW FOR MAXINUN PERIOD BASIN KA THUN TiME OF
GPERATION STATION FLON PERK &-HpuR 24-HOUR 72-HOUR AREA STABE MAY STREE
HYDRGERAPH AT Ti 1472, 12.42 413, 148, 148, 2.5
ROUTED T8 RT1-B 14532, 12,50 4135, 147. 147, 2.50
HYDROGRAFH AT T2 307, 12.4€ 132, . 52 .82
HYDRODGRAPH 27 13 230, 13,42 &t 23, £3. 42
3 COMBIMED a7 cp-8 2132, 12.50 632, éEB. 223. .14
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HYDROBRAPH 4T Tod Si9. 12.83 139, a1, &t 2.40
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BY: KIMBUS ENGINEERS, R%NU. HEVADA FILE NABE: DRYCR.90]
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RAINFALL DATA FROL NDAA ATLAS 2, VOLUNE VII
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WATERSHEDS AT THE SANE TINE (APPOX. 14 SR, KILES)

LAG TINE CONPUTED WITH UPLAND METHOD AND THE PROCEDURES DESCRIZED IN TR-55
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I0 MILES, COMBINED AREAS OF THE HATERSHEDS)
2
1D LAG TIME COMPUTED WITH UPLAND METHOD AND THE PROCEDUMRES DESCRIBED IM TR-55
1D CURVE NUMBER FROM TR-53 AHD HEH-4
IF  ROUTIHG PERFORKMED WITH MUSKINGUM METHOD AND MODIFIED PULS
I :
Il =s=======sszzzzassssszssas 100 YEAR, 24 HOUR EVENT
1D
1D 1989 MODEL REVISED TO RELFECT KEY CONCENTRATION POINIS
13 (APRIL AND JHLY 1990)
S e e e e et et e e T
I7 3 300
It g
KK EY 1 EVANS CREEX UATERSHED HO.!
BA  8.40
oH { K]} 4 .7 1.3 1.6 1.9 2.6 3.4 4.2
L3 72
B 1.04
KK EVANCH FLOW WITHIM CHAMNEL CONTINUING DONN TOWARDS I-580
¥ THE MAJORITY OF THE DIVERTED FLOW #ILL DRAIN DOWN LAKESIDE
] guT
31 ¢ 1521 1988 2200
o ¢ ik} 447 475

e

EVANS FLOY THAT CONTINUES IN CHAMHEL OR RIGHTEAMK

£ DIVERTED FLOM THAT LEAVES EVAMS CREEK ALONG THE LEFTBANK BETMECM LAKESIDE AND

3

BT
B!
LY

14
RN

K¥
BA
PH
L5
pil

LAKE DITCH. THESE FLOW WILL MOT GET 1O THE EVANS CREEK BBY AT I-580

ouT2
0 450 04 108 (300 1800
9 0 80 250 asd 288

PIEL ROUTE FLOWS FROM LAXESIDE ROAD TQ 1-580
3 .43 20

EV 2 EVANS CREEK WATERSHED MG.2

.00

i 18 .32 2 110 1,36 1,43 1.8 2.3 2.8

7
T4




]

LINE

43
4

43

46
47
48
49
S

51

58
it}
&0
bt
&2

83
£6

85
&b
67
58
6?

7%
74

5! P St - P R Seeeenne T [P - PR .
KK PTEE CONBINE WATERGREDS AT FREEWAY
He 2
KK RESEZ STORAGE AT [-3%% e
KM FLOWS THAT DO NOT GG IN THE BOX CULYERT HILL ASSUME 60 TD LOM AREQ BETHEE
Ki  DRY O EVENS CREEK
RS t §70R -1
Sy 7 81} 42 3 it 16 21,
BB 4467 4863 4474 G4TE 4478 4479 4484,
5d ¢ a0 704 900 gs  1igz 181
KK 1-380 AT CULVERT UNDER FREEWAY
DT DVPOHD
I 00 900 EA B - -1
Y 9 § ] 130 819
KX BTPTI ROUTE FLOWS IN CULVERT THRU CONCRETE CHAMNEL TO DRY CREEX COMFLUENCE
M i A 4
KK ot RUNOFF FROM DRAIMAGE AREA DIi
BA .78
PH $ 38 .27 430 127 158 1.8 243 3.23 4.00
s 9 N 0
ug .29
Kk RT FTA ROUTE FLOW FROM DRAINRBE AREA DI 7O OUTLET OF DRAINAGE ARE# D2
¥ 3 .28 L4
Ky D2 RUNOFF FROM DRAINABE 2REA D2
BA 1.8
PH i a8 36 G 13 Lab L8 2,49 283 AW
s 9 78
{131 .43
KK PTA COMBINE RUMBFF FROM D! & D2 AT OUTLET OF 02
He 2
KK RT FTB ROOTE COMBIMED FLOW FROM DRARINAGE AREAS DI AMD D2 T8 QUTLET OF D3
RH 1 40 &)
KK 03 RUNGFF FROM GRATNABE AREA D3
BA 1.10
PH ! 38 .35 J00 120 13T Les 200 2,68 3.8
LS g 79 ¢
o .38
'
KK 0 PTB COMBIKE FLONS FROM DRAINAGE AREAS D1,D2 & D3 AT STEAMBOAT DITCH
HC 2 :

HEC-1 THPUT

PAGE
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I




LINE

94
91
9d
93
94

97
98
99
180
101

102
143

144
105

105
107

108
109
1o
193

112

13
114

117
18
113
§20
124

HEC-1 THPUT

i....... | S - B I T TTTY:: PO IOR FOUU N | PR P &1

KK

Y

0D o
by =S S

[==a ol
L=~ T 5]

0
[ T

48
B4
fH
LS
U

K&
fiK

KK
BA
FH
LS
1y

KK
HC

44
RH

143
BA
P
LS
i

48
KL
KK
RK

14
BA

" PH

LS
up

RT FIC
1

B4
A8

1

.25

RIPT €
3

B¢
.60
i

14
57

FT C
2

PTL
a

c

RT PTD

o8
.07

.33

ROYTE FLOWS FROM STEAMBOAT DITCH TO POINT C
At A

DREINAGE ARES T4

38 .33 J0 0 12 L3E 1.5 1.8 2.
76

(%]
]
s
{

)

COMBINE D& AMD ROUTED FLOWS FROM D3

RUMOFF FROM DRAINAGE AREQ DS
38 .35 Je L2 a7 1700 223 2% 3.70
73 0 cr
ROUTE COMBINED FLOHS FROM DS 70 CUTLET GF D& (STEAMBDAT BITCH)
.23 4
RUNDFF FROM DRARINAGE AREA D4
36 .34 A7 017 137 L5 2.0 255 3.0
80 0
COMBINE RGUTED D3 AMD Bb
COMBINE ALL FLOWS AECVE THIS COMCEMTRATION POINT
ROUTE FLOW TO LBKE DITCH
A 3
RUNOFF FROM DRATNAGE AREA D7
38 .34 - YA U8 A 5 V S % 2.4 2.55 3.9
80
COMBINE FLOW AT LAKE DITCH
ROUTE FiOW T8 PANORKA DRIVE (POINT E)
A .3
DRAINAGE ANES DB

38 .3 G0 B 130 1,43 180 2,30 2.8

PABE

2

-




LIKE

187
148
149
130
151

136
157
138
{59
160

KK
g
FH
L5
up

KK

-
Y

i

kY
B
PH
L5
iy

14
RN

KK

PH
15
ug

KK

RM

Kk
Ba
B
LS
Ui

Kk

N

KK
fil

KK
B
]
LS
ut

KEC-1 THPYT FABE 4
SR VUPUORN: FUUSORE: IO TONIN R YRR, SOUURN : SOSUURN IO 1
B9 DRAINAGE AREA 9
1.53
l 24 .34 &7 1.47 1.37 1.35 2.0 2.53 3.1
77
83
RTE  ROUTE FLOSS TO FAHORAMS DRIVE {POINT £)
1.5 2
D10 DRAINAGE ARES 10
43 :
3 .32 00 L9 1300 143 LB 2.3 2.8
7
45
PIE COMGINE D9 AND D10
2
FIE  COMBINE WYDROSRAPHS JUST BELOW PANORAMA DRIVE
2
RTPTF ROUTE FLOM TO F
{ .4 .3
DIt RUNOFF FROK DRAINAGE ARES i1
.40
L3 .35 M 122 138 LS L9 2,50 - 3.0
88 0
g5
RTPTF ROUTE FLOW TO 2OINT §
S R
D2 DARINAGE AREA DI
.08
3832 L7 L0 130 1.43 0 1.8 2,30 2.8
a0
.23 s
PIF  COMBINE HYIROGRAPHS AT POINT F
3
RTPTE  ROWTE FLOM TO POINT 6
t08 L
M3 ORAINAGE AREA 3 ‘
44
TR N 7110 130 143 1.8 230 2.8
80
.48
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i

LINE

161
162

163
144
163
i1ab
167

174
175
176
177
178
179

180

181

182
83
184
185
126

187
188

8¢
199

194
iea
193
194
195

194
197

HED-1 INPLT

1 R K N N TR TYTTYY JTPTTIIN . AU 9oeeno 0
Kk P16 CGHBINE HYDROGRAPHS AT FREEAY

HC g

KK ISBOOR FLOW THAT DOES NOT 60 UMDER FREEWAY WILL GO TO PONDING ARE4

K4 BETHEEN EVANS AMD DRY CREEK 50X

IT GYDRY

Bl 2800 3959

e (S

K& RT PTH ROUTE FLOW TO INTERSECTION HITH FIPC

RH i .08 ) :

KK FRERY FLOW FRGN DRY CREEK

OR DVYDRY

KK OVEYAN FLOW FROM EVANS CREEK

DR BUPCND

Kx b4 RUNCFF FROM DRAINAGE ARES Dis (DRAINS THROUBH 46" PIFE UMDER I-980
KN PIPE LOCATED NORTH OF DRY CREEX CROSSING 8 FREEWAY

BA  1.20

Fi ! 38 .32 g Le 53t 143 .2 2.39 £.8
L8 84

i 74

Kk ATPIFE

HC 3

K& RESZ ROUTE FLOHWS THROUBH &0 INCH CULYERT UMDER FREENAY

RS i STOR -1

5Y 0 .4 4.4 23 ) 170 389

SE 4462.3  &hbe 4468 4470 4472 B4TH  44BO

59 0 3 8¢ 100 204 309 380

Kk PTH COMBINE FLOYS AT POINT H, JUST BELDW FREEWAY

He 2

KK RTPTI  ROUTE FLOMS TO COMFLUENCE WITH EVANS CREEK

fii g .23 .2

KK EY3 EVANS CREEK UATERSHED N@. 3

Ba .58

FH 1 38, .32 G000l 1.3 .43 .8 23 2.8
LS 76. 1.

(i) 7 !

KK PTI  CONFLUENCE OF EYANS CREEK #ND DRY CREEX

HC 3

fABE




[ HEC-1 INPUT PABE &
LINE 1§ SRS U JOURUOY: KRR SOUURDUE. NPT SURTPON IO T TR T
"~ |
3 198 4K KTPTI ROUTE TG FOINT J
‘ ‘h 199 M 2 .13 4
200 g BI AREA BELOW FREEUAY AND ABOVE HCCARRAM BLUD
. 204 B 1.7 .
- I"‘ a0z (3 39,
203 b .23
i 204 KX T1  THOMAS CREEX WATERSHED T1
o 205 B 2.5
! 206 PH 1 38 .48 .83 1,45 1,87 .26 3.8 6,31 S.44
- 207 L8 89
208 up 23
209 K ET1-E  ROUTE 7! TG CONCENTRATION POINT B
— 210 AN 1 .0958 .4
21t KK T2 THOMAS CREEX WATERSHED T2
— a1z 8t 1.82
213 PH { 38 A4 139 175 24 2.3 3.81 6.92
24 L5 £g
215 g .
M5 k¥ T3 THOMAS CREEK WATERSHED T3
217 B B2
PH 1 | L6l B 14 173 208 2.9 3.5 4,73
(s ]
g20 g 3
s’Lf g2t K& CP-B  COMEINE ROUTED WATERSHED T1 %/ T2 AND T3 AT CONCCENTRATIGN PT B
' 222 HE 3
- 223 KX FCP~C  ROUTE COMBINED Ti-T3 70 CONCEMTRATION PT €
224 Ry 3 .16576 .4
— 225 KK Té  THOMAS CREEX WATERSHED T4
325 B 2.4
227 pH 1 38 .39 .77 L35 .6 191 255 3.3 4.2
B 228 (s 58
: 289 B L5
239 KX CP-C  COMBINE ROUTED T1-T3 4/ T4
i 231 He 2
232 KK RCF-D  ROYTE COMBINED T1-T4 TG CONCENTRATION PT D
e 233 RY 2 .1498 4 '
234 KK 15 THOMAS CREEK WATERSHED 15
235 BA (.19
- 236 PH t. ‘95 8 L2 L4 1.5 2.4 275 3.4
237 Ls 7 0
238 U L
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LINE

252
233
234

144
EJJ

255

267
268

249

70
2
272

HEC-1 TNPUT

1| PN D P Jeverans L TR P T P : M S ]
KK CP-D  COMBINE ROUTED Ti-Té W/ T3
He 2
KK RAPEX  ROUTE COMBIMED T1-T3 7O APEX
it} g Bt 4
KK Té&  THOMAS CREEK PATERSHED T4 3 fan APEY
BA B3
PH i 38 .33 49 121 138 148 1.8 2.3 £.8
L3 EE]
un .81
KK &PEX]  COMEINE FLONS AT RPEX
HE g
KK RT-395 ROUTE FLOGWS FRON AFEX TO 395
R 3 .42 .2
KK 168 THOMRS CREEX WRTERSHED T4 FROM APEX TD 395
it 2.4
FH { 38 .32 7 1.1 1.3 1.43 1.8 2.3 2.8
L5 75
yd 5h
KK ToALE  COMBIME ALL FLOWS
HC 2
KK THBUT  DIVERT FLOK FROM SYSTEH THAT DRAIM BEHIMD HUFFACKER NARROHS
0T DYTH
) ¢ 630, 1300, 2040 2600
! ¢ 430, 780, (1133 1573
K¥ RTPT]  ROUTE THOMAS CREEX FLOW TO MCCARRAN BLYD
RH 20 1.6 o4
KK CB PTI COMBINE BL AMD DIVERTEL FLOM FROM THOMAS CREEK AT MCCARRAN BLYD
He 2
KK CB PTI COMBIME DRY AND THOMAS CREEX FLOM AT MCCARRAN BLVD
He 2
KK HCDV
DT DVME
Bl ¢ 270 3500 4700
ba 0 9 400 1330
¥
KK EYOUT2 OYERFLOW FROM EYAMS CREEX REACH BETWEEN LAKESIDE DRIVE AND LAKE DITCH
bR QuTe




LINE

291
292
293

HEC-1 INPUT

11 P e  F I P I Sienaas Y. PP P R D 1]
KK ATE4 ROUTE FLOW 70 €4

fid 4 i A5

KK E+  EVANS 4

B3 4

PH f 38 32 N 1. 1.3 143 1.8 2.3 £.8
L 7

i .48

KK PTES CONCENTRETION PGIMT AT FHEEHAY

HC é

K RTPTE ROYTE FLBY TO POINT X

RH 15 1.2 .20

KK B2 DRAINAGE AREA B2 (INCLUDES MEADDWOOD MALL AREA)

B .69

PH { a8 .32 7 1.4 1.3 .43 1.8 2.3 2.8
5 89.

U] .7

KK CBPTK COMBINE FLOW AT PECKHAH

KC 3

-
£

PASE B8




INPUT
LINE

HO.

a3

) na
o Qa

a3
o

(%]
o~

cn
a3

en
(R%]

wn
o

&3

74

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING {~--y} DIVERSION OR PUMP FLOM
{.) CONNECTOR {¢---) RETURN OF DIVERTED OR PUMPED FLOM -
EV 1
fmmmmee yooo
EYANCH
jmmmme y o OuT2
EVANS
Y
y
PTEL
. B2
PTERs v ererernns
v
y
RESEZ
e Y DVPOND
1-580
)
]
RTPTI
. B
. y
. y
RT PTA
02
. PThereenerennas
v
. y
. RIPTB
. 03
D PTHerreneennn..
. y
v
RT PTE
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196
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124

158

16!

165
163

168

174

160

182

187

189

191

196

198

249

204

209

211

(e}
r
—

AT Fiz

. . B13

. 1 PO

. o=e====} DVERY

. . FRORY

. . Ev3

I srens

v
¥
RYPTI

VDR
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223

£85
230
l 232
J 3%
- a3
— 241
_ 243
243
250
i

25a
l 257

rﬂi~
' 286
259

:

243
l 265
{ T
( o 270
249

1 Lanand
v
213
275

|~
l a77
agz

€8 PTJ

aep-g
. te-L......
. Y
. v
. RCP-D
1 P
v
Y
RAPEY
APEYL......
. v
Y

THALE ......
THOUT
y
. y
RTPTI
08 FTlvennnene. -
------- > UM
({mmmnmnn 0yT2
EYOuTR
y
y
RTE4
£4
BTEd e usnasness
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284 . ATPTE
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g9t CBPTK tvvinivesensninaanenes .

{#k€) RUNOFF ALSO COMPUTED AT THIS LOCATION




~ CELRFLEFERL RN BL LR RS R PR L ER SR SL B RS HHEF **l’!!i!Qi!’*ii!§!§i***§*§*f§§i!!*!§§§**§
& [ 3 ¥ 3
[ +  FLODD HYDROGRAPH PACKAGE (MEC-1) & £ U.S. ARMY CORPS OF ENSINEERS ¢
— ¢ FEBRUARY 1981 s & THE HYDROLOGIC ENGINEERING CENTER »
X REVISED 01 JuN 88 ¥ % 609 SECOND STREET ¥
s $ £ DAYVIS, CALIFORNIA 95616 .
[ % RUNTATE 11/20/1990 TINE 13:41:56 + £ {718} 551-1748 t
& + % *
SR EEECE SRR LA LR R E R RS ISR RSN 4 AN IR RN SRS SRR SIS R FE 4
}ﬁ
( **§§‘!‘*i‘**ﬁi*!i!Z‘:*!!i*QQ!&!*Q!éQ,‘:!*%’:!*'E!’E!i!!!9"*‘4"*i“‘*“éfi‘,*é**!‘!’éﬁ!’*Qi*!
FEMA FLODD IHSURANCE STUDY -THOMAS, DRV AND EVANS CREEKS, WASHOE CO..NY
T NOUEMBER {980
BY: NINBUS ENSINEERS, PENG, NEVADA FILE NAHE: HSHYD2,00
— NINBUS JOB HO. 8901 WASHOE £ & CITY OF REND CONTRACT MO. EMH-89-2841
RAINFALL DATA FROM HOAS ATLAS 2, YOLUME V11 (AERIAL REDUCTION FOR 28 0.
= KILES, COMBINED AREAS OF THE WATERGHEDS)
LA6 TINE COMPUTED WITH UPLAND NETHOD AND THE PROCEDURES DESCRIBED IN TR-55
, CURYVE HUKBER FROM TR-55 AND MEH-4
— ROUTING PERFORMED WITH USKINGUM METHOD GND HODIFIED PULS
. =ze=== {00 YEAR, 24 WOUR EVENT sesesssczezass
r _ri
1989 MODEL PEVISED 70 RELFECT KEY CONCENTRATION POINTS
{APRIL AND JULY 1990)
A N R A L N R R N E N NS FF BN E RN E S L L O3S REE
23 10 DUTPUT CONTROL VARIABLES
. 1PRNT % PRINT CONTROL
— 1PLOT 3 PLOT CONTROL
ascaL 0. HYDROGRAPH PLOT SCALE
B 1] HYDROBRARH TIME DATA
. MM S MINUTES IN COMPUTATION INTERVAL
IDATE f O STARTING DATE
, ITINE 0000 STARTING TIHE
[~ Ng 306 HUMBER OF HVDRGSSAFH DRDINATES
‘ NDDATE 2 0 ENDING DATE
MDTINE G058 ENDINE TINE

(-ﬂ 1CENT 19 CENTURY MABY

COMPUTATION INTERVAL 08 HOURS
| TOTAL TIHE BASE 24,92 HOURS '

EMGLISH UNITS
- DRAINAGE ARER SOUARE NILES
: J~Aﬁ PRECIPITATION DEPTH  INCHES
: L.EWGTH, ELEVATION FEET

FLOW CUBIC FEZT PER SECOND
- STORAGE YOLUME ACRE-FEET
L SURFACE AREA ACHES

TEMPERATURE DEGREES FAHREHKELT




RUNBFF SUNMARY
» FLOW IN CUBIC FEET PER SECOMD
TIME N HOURS, AREA IN SBUARE MILES
PEAK  TIME OF AVERABE FLOW FOR MAXIMUM PERIGD BASIN HAXIRUM TIME OF
— OPERATION STATION FLOW PERK 6-HOUR 24-HOUR Fe-HOUR ARER STAGE Ma% STABE
HYDROGRAPH AT £V 1973, 13,47 %&b, 339, 324, 8.80
,_ DIYERSION T aut 352, 13.42 8, 10, . 8.60
HYDROGRAPY AT EVANCH 1321 12,83 928, 329, 7, 8.0
BIVERSION 70 oyTe 250, 12,83 184, 37. 35, B.&0
— HYDROGRAPH AT EYENS 1271, 12.83 782. é?&. 283, B8.80
RGUTED 79 PTES 1271, 13.83 780 289, 278, 8,60
- HYDROGAAPH AT EV 2 203, 12.83 73. 24, 2u, 1,40
2 COMBINED AT PTE2 1391, 413.#2 8%0. 314, ez, 9.0
a ROUTED TO RESEE 1367, 13.75 850, a4, 302, 9.60 4479,35 !3.75
- DI?EQS!ﬁN 10 DYPOND 38/3. 13,75 7. 17, 17, 9.80
. HYDROGRAPH AT 1-580 884, 13,75 789, 29, 285, 9,60
e RGUTED 10 RTPTI 984, 13.%2 78 293, 284, 9.6%
HYDROGRAPH AT 13! 172, 12.4d 9. 20, 19, .78
- ROUTED T3 BT PTA 168, 12.87 5. 29, {9. .78
. HYDROGRAPH AT na s4g2, 12,30 179 b4, &3, 1,66
2 CBHBINED A7 P14 749, 12,58 235, 8z, ge. 2.4
- ROUTED TO RT PR 785,  12.87 235. 83. 82, 2.44
HYDROGRAPH AT 13 429, 12,50 169, 37. 1. .10
a 2 COMEINED AT D PIB 1179, 12,58 dua, 128, 118, 3.54
ROUTED T0 RT P1C 1134, 12,67 344 122, 117, 3.54
HYDROGRARH AT D4 48, 12.33 13. 4, 4, .19
irﬁ 2 COMBINED AT PIC 1191, 12.47 358, 124, {23, 3.7
' HYDROGRAFY AT 83 486, 12.42 172, &l M. 1.70
iﬁ— ROUTED 10 RTET © &68. 13,87 178, 1. a9. 1.70
; HYDROGRAPH AT Be o6, 12.87 138, 3. a9l .69
!f‘ 2 COMBINED AT PTC 1172, 12,87 33, 114, 138U 2,30
2 CEMETNER &Y FIL 2a. 1247 ART 241 232. ".6d




ROUTED T

HYDROGRAFH af

2 CONEINED AT

ROUTED T3

HYDROGRAPH AT

HYDROSRAFH AT

HOYTED 78

HYDROGRAPH AT

¢ COMBINED A7

3 COMBINED &7

ROUTED 19

HYDROGRAPH AT

RGUTED TO

HYDROGRAPH aT

3 COMBINED AT
RGYTED TO
HYDROBAARK AT
2 COMBINED 4T
DIVERSION 70
HYDROGRAPY AT
ROUTED 70
HYDROGRARK AT
HYDROGRAPH AT
HYDROBRAPH AT
3 COMBINED 4T
ROUTED %0

2 COMBINED AT
ROUTED T8
HYDROGRAPH AT
3 COMBINED AT
ROUTED 70
HYBROGRAPH &1

HYDRACRLPH 47

’T PIF

pig

BTF

RT PT8

013

P18

voay

1SEQDR

RT PTH

FRIRY

BUEVAN

L)

ATPIFE

RESE

PTH

RIPTI

EY3

P11

ATATY

1!

-----

3444,

3430,

107,

3499,

3485,

23.

1749.

157,

J418.

19,

4641,

12.73

13.00

12.75

12.92

12.42

13.00

13.00

13.04

12,33

13.00

13.08

13.08

13.17

13.08

£3.73

12.83

13.47

14.83

13.17

13.42

12.83

13.42

13.50

13,33

i

m

.
42

687,

117,

804,

B4,

1152,

80,
341,
é#l.

43,

43,

384,
38s.
12,
398.
¢.
304,

397,

8.

27,

269,

a3,

€12
[9+]
a3
.

3ed.

49,

43t,

429, !

13.

126.

g.e3
8.23

A7
1.53

1.53

2.16
10.45
10.44

1.89

1.40

.08
11.94
11,94

..4@
12.38
12.38

12,38

1.20
1.2¢
1.2¢
13.58
£3.58
.52

23.70

4471.40Q

14.83




s+ NORMAL

ROUTED 70
HYDROGRAPH AT
HYDROBRAPH AT
3 COMBINED AT
ROUTED T0
HYDROGRAPH AT
2 COMBINED AT
ROUTED 10
HYDROGRAPH AT
2 COMBINED AT
RGUTED D
HYDAOGRAPH 4T
2 COMBINED A7
ROUTED TO
HYDROGRAPH AT
2 COMBIHED AT
DIVERSION TO
HYDROBRARH AT
ROUTED TO

2 COMBINED AT
2 COMBINED AT
DIVERSION T8
HYDROGRAPH AT
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
2@ COMBINED 4T
ROUTED 10
HYDROGRAPH AT

3 COMBINED A7

ATi-g

7d

K|

]

RCP-C

T4

gr-0

RAPEY

TeR

AREX

RT-395

TE8

TE&EB

DYTH

THOUT

RTETI

£B FTJ

£8 P1d

DUNC

HCY

EVouTZ

RTE4

E4

FTES

RTPTK

82 DR

CBPTH

END OF HEC-1 se

1794,

1764,

244,

1698,

1964,

242,

£198.

1279,

918,

81e.

943,

4736,

1365,

3359,

250,

273,

274.

3571,

12,75

12.57

12.75

12.58

12.75

12.92

i2.92

£3.42

12.83

£3.42

13.42

13.42

13.08

15.04

12.59

13.3¢

14.75

12.58

13.58

Jes.

109,

815,

iz,

147,

247,

383,

2479.

£228.

166,

146,

30.

143,

30.

214,
214,

39,
254,

254.

283,
20z,
13.
29%.
292
49,
341,
280,
&2,
&2,
108.
839.

63.

7%,

3.

37.

10,

46.

bs.

a0,

a7a.

137 2.5
48, 1.82
2t 82
207. S.14
206. 5.14
28, 2.1k
LT 7.30
244, 7.3
28 1.19
272, 8.49
272 B.49
13, .65
285, 9.14
281, .14
47, 2.40

329, 11,54

249, 11.5%

827. 3.9

b1. 36,9
766, 36,94
35 .00
3. .0
9 .40
45. .40
45. .40
29. .69
B40. 38.03
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THIS PROGRRAN REPLACES ALL PREVIDUS VERGIONS OF HEC-{ KNOWH AS HEC! {JAM 73), HEC{ES, HECIDB, AND HECIKH.

THE DEFINITIONS OF VARIABLES -RTINP- AMD -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -ANSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 GEF &f. THIS IS THE FORTRAW?7 VERSION

NEW DPTIGNS: DAMBREAX OUTFLOW SUBMERSENCE , SINGLE EVENT DAMAGE CALCULATION, D5SS:WRITE STAGE FREGUENCY,

DSS:READ TIME SERIES AT [ESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION ‘

KIMEMRTIC BAVE: NEW FINITE DIFFERENCE ALGORITHM
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B beh gaa e s el g, b e b
O w3 O LT 43 Y e O

20
2!
22
23
24
25
2b
27
28
27
30
at
3
33
34
35
3
37
38
3
44
41

43
43
4§
45

45

§7

HEC-1 IHFUT PAGE
L PSPPI RPN AP OO S ST SRR SOUUOION SO JOSO T
€DIABRAN .
1 !i!!iii‘l{***iffii!fi!‘!Hf!!iﬂ'f!*l‘iH:i§§!“‘I!i!!!!if!i!‘!if!*i*i*i****‘H’i!’i!f!*!
1D
1D FURFOSE:
Ib  HYDROLOGIC WODEL TO EVALUATE THE EFFECT THE REWD REA WASTERSHEDS HAVE ON
iD THE 100-YEAR DISCHARGE OF THE BOYTON SLOUGH AT EAST MCCARRAN BLYD (HHERE
1D THE {00-YEAR BACKHATER FRON THE TRUCKEE RIVER ENDS)
1
1D THE PARAMETERS WERE DETERMINED FRON THE SCS SDIL SURVEY FOR WASHOE COUNTY,
1D PREVIOUS REPORTS FOR THE AREA (SUNKIT REPORT, 1985 AMD KIC REPGRT 1989) AND
ID  FROM FIELD INVESTIGATIONS. DURING A 100-YEAR EVENT, RUNGFF WILL DRAIN
[0 KAIWLY A5 OVERLAMD FLOW THRGUGH THE STREETS. THE RUNDFF’S PATH TOHSRDS THE
1D SLOUBH CONTAINS SIGHIFICNT OBSTRUCTIONS THAT WILL STORE RUNDFF & DELAY THE
ID  THE TINE IT TAKES FOR THE PEAK TO REACH THE SLOUSH. THE MAJOR DRSTRUCTIONS
I INCLUDES VIRGINIA STREET, THE INTERSTATE, AND THE AIRPORT. THIS MODEL DID
ID MOV ATTEWPT T0 DURNTIFY THE EFFECT THESE DBSTRUCTIONS WILL HAVE ON THE
1D DISCHAREE. TO MODEL THE GVERLAND FLOW, THE CHART IN TR-55 FOR SHALLOM
1D CONCENTRATED FLOW (PAYED) WAS USED TO DETERNINE THE LAG TIMES BND THE
1D ROUTING OF FLOK THROUSH BEND TG THE SLOUBH.
I
I} HOVEKEER 1990
1
1D BY: NINBUS ENGINEERS, RENO, NEVADA FILE WAME: RNWSHYD. 901
1D HIMBUS JOB NO. 8901 HASHOE CO & CITY OF REMO CONTRACT NO. EHW-B9-2841
1t
ID  RRINFALL DATA FRON HDAR ATLAS 2, VOLUNE V11
1D RAINFALL DISTRIBUTION: P4 HOUR HYPOTHETICAL STORM AERIAL REDUCTION
ID  WAS ESTINATED FOR 100-YEAR STORM OCCURING OVER THE ENTIRE WATERSHEDS
I 4T THE SAME TINE (52 50. HILES)
10
10 LA TIME COMPUTED UITH UPLAND METHOD AND THE FROCEDURES DESCRIBED IN TR-55
1D CURVE HUKBER FRON TR-55 AND NEH-4
1D ROUTIHG PERFORMED UITH WUSKINGUM METHDD (USED A LOW X VALUE FOR THE ROUTING
1D RERCHES THROUGH RENO TO MODEL THE STORAGE EFFECT OF THE OVERLAND FLOW)
I
oo 100 VEAR, 26 HEUR EVENT
i
13
1 .
1 B R R L R e R E R RS E R R F LR SRS S PSSR F S E R RS RN S P EFERE S
o5 360
s 9
KK EV | EVANS CREEK WATERSHED ND.!
B B.80
R T S 0 R I SO TR S XA
(s 7
up L4
KK EUBNCH FLOW WITHIN CHOMNEL CONTIMUING DOWN TOMARDS 1-560
¥ THE MAJORITY OF THE DIVERTED FLOW WILL DRAIN DOMN LAKESIDE
T ou
B0 5l 1988 2300
U ¢ 04 457 475




C e

&0

b4
6%
b6
&7
68
&9
70

77
78
79
il
&1

84
85
Bt
87
B8

HEC-1 INFUT PAGE

5 PN P P edaeass Y P PP TP I : PIPUION. a1

KK EVANS FLOW THAT CONTIMUES N CHAMMEL OR RIGHTBANK

& DIVERTED FLOW THAT LEAVES EVANS CREEX ALONG THE LEFTRANK BETMEEN LAKESIDE AND
+ LAKE DITCH. THESE FLOW WILL MOT BET 7O THE EVANS CREEY BOX AT 1-SBO

i oute

Bl 0 450 0 10
Y 0 g 80 g

Al
3

¢ 1300 1409
0 250 250

KX FTE] ROUTE FLOWS FROM LAKESIDE ROAD TO 1-580
L] 5 43 .20

KK EV 2 EVANG CREEK WATERSHED 40.2

8 .00

PH i 52 .32 J 0 L1 1,38 1,43 1.8 2.3 2.8
8 78

un 74

KK PTE2 COMBINE WATERGHEDS AT FREEMAY
HC 2

KK RESE2 STORABE AT 1-395
kKM FLOHS THAT DO NOT B0 IN THE BOX CULVERT WILL ASSUME 60 TO LOM AREA BETHEEN
KM DRY AND EVANS CREEK

RE 1 STOBR -1

1 ] R} .02 3 i1 16 2l.
SE 4467 4468 64TR 4476 4478 4479 G4BO.
58 G 8 760 900 950 1125 1810
KK 1-586 AT CULVERT UNDER FREEWAY

&7 DYPOND

Bl 500 204 950 1185 1610

[a ! i) 4 136 210

KX RTPTI ROYTE FLOWS IN CULVERT THRY CONCRETE CHAHMEL T8 DRY CREEY COMFLUENCE
i ! .1 4

13 i) FRUNOFF FROM BRélHﬁEE £RES DY

Ba .18 ,

pH ! 52 27 G300 127 438 188 B4F 0 .23 4,00
L5 q 45 4

it .25

KX ET P74 ROUTE FLOW FRON DRAINAGE AREA DI TO QUTLET OF DRAINAGE ﬁﬂéh b2
X 3 .28 .40

K p2 RUNOFF FROM BRAINABE RREA DZ

B 1.6k

P | 82 .3 .0 5.3 1.6 1.8 B9 2,83 470
18 e 77 0

B .43




LINE

89
g0

93
24
93
98
97

98

99

160
101

108
103
104
145
108

HEC-1 INPUT

3 FRPS PIRN - FPUN: NN F . A PRSTU PN OSSN SO 1

KK
HC

KK
R

KK
BA
PH
ts
up

KK
e

The

(48
it

KK
B4
FH

LS

KK
HC

KK
BA
PH
L5
i

KK
ik}

KK
BA
FH

g

KK
o
KK
HL
KK
i

Fif
2

RT PTB
1

D3
1.10
i

¢
38

b PTB
2

=

COMBINE RUNGFF FROM DS L D2 AT OUTLET 0F p2

ROUTE EOMBIRED FLOW FROM DRATHAGE AREAS DI AND D2 10 OUTLET OF 13
A0 40

RUROFF FROM DRATHAGE AREA D3

o
.
tay

<> un

g0 120 1,37 186 2,00 2.6 3.20

E
o

;
fi
H

COMBINE FLOMS FROM DRAINAGE ARERS 0,02 & D3 AT STEAMBOAT DITCH
ROUTE FLDWS FROM STEAMBOAT DITCH T8 POINT €

A1 40

DRAINABE ARER D4

i .33 Je 120 1.3 L5 1.8 2.3 2.9
¥

CEMBINE D4 AND ROUTED FLOWS FROX D3

RUMOFF FREM DRAINAGE ARERA DS

S H] J00 122 147 LW 223 2.9 3,70
0

ROUTE COMBIMED FLOWS CRON DS 70 DUTLET OF D6 (STEARBOAT DITCH)
g9 40

RUNCFF FROM DRAINABE ARER Db

a2 .34 ST 41T 137 L% 2,00 238 3.1
84 &

COMBINE ROUTED 03 AMD D6

CONBINE ALL FLOMS ABOVE THIS COMCENTRATION POINT

ROUTE FLOW TO LAKE DITCH

.1 .3

PAGE 3




..

LiHE

187
128
129
130
131

134
135

136
137
138
139
140

141
142
143
44
1485

144
147

168
143
150
13
152

159
160
161
162
163

164

Fit

{65

HEC-1 INPUT

IevereredeansnscBicivaeaBuennnns T Y YL, IR : ISR SOURORN 1/
KK D7 RUMOFF FRON DRAINAGE AREA D7

BA 1,20

FH 1 52 .36 .87 147 137 1.5 2.0 2.55 3.10
LS 80

U .8

KK PTD  COMBIME FLOW AT LAKE DITCH

HE 2

KX RT PTE  ROUTE FLOW TO PANDRMA DRIVE (POINT E)

it t A 3

kY D8 DRATNAGE AREA 08

B .07

PH 1 20 .32 00 1.6 1,30 143 180 2,30 2.8
L3 80

w3

KK 59 DRAINAGE AREA 9

BE $.53

Pl 1 52 .3 67 L7 1,37 456 8.0 255 Al
(s 77

up 45

KK RTE  ROUTE FLOMS TC PANDRANS DRIVE (POINT E)

fX 3 . 2

KK D10 DRAINABE AREA 10

B .43

PH t S8 .32 M .10 1,30 .43 L.B0 2.30 2.8
LS 8

TR

K PIE COMBINE 09 AND D10

HC 2

¥ PTE COMEIHE KYDROGRAPHS JUST BELOW PANDRANA DRIVE

HC 3

KK BT PTF ROUTE FLOM TO F

RY 1 404

KK DIl RUMOFF FRAOM DRAINASE AREA D1

PR 1.40

PH t S8 .35 0 1.22 1.3 156 1,90 2,50 3.00
18 0 89 8

U .85

KK ®T BTF ROUTE FLOW T POINT F

a4

A .4

PASE 4




...

KK
BA
FH
Ls
i

KK
HC

KK
]

KK
BaA
Py
s
UB

L4
HC

KK
KN
)
1))
Ig

KK
il

K
1

¥
BR

Kk
¥4
Bé
B
L5
L

Kk
HL

KK
RS
gV
S
56

SO O FOTUUURE: SO USRS, SOPP TR TeverersBrrnevesFurensadd
Di3  DRAINAGE AREA DI2 ‘
48
1 52 .32 JoLe 1300 1.63 1.8 2.30 2.8
a 80
.23
PTF  COMBINE HYDROBRAPHS AT POINT F
3
RT #T6  ROUTE FLOW TO POINT 6
1 .08 4
13 TRAINABE ARER (3
46
t 52 .38 J 0 fJd0 1,36 143 18 2.3 2.8
80
.68
PT6  COMBINE HYDRDGRAPHS AT FRECUAY
2
1580DR FLOW THAT DOCSS MOT 60 UNDER FREEWAY BILL 60 TG PONDING AREA
BETHEEN EVANS AND DRY CREEX BOXES
BupRY
2800 3950
0 115
AT PTH  ROUTE FLOY TO INTERSECTION ITH PIPE
1 .08 4
FRDRY FLOM FRON DRY CREEK
DUDRY
DVEVAN FLOW FRON EVANS CREEK
DYPOND
[14  RUKOFF FROM DRAINAGE AREA Di4 (DRAING THAGUBH 44" PIFE LNDER 1-580
PIPE LDCATED MORTH OF DRY CREEX CROSSING @ FREEHAY
1.0
1 £z Rerd g0 0 1.3 1,430 1.8 230 2.8
80
L7460
RTPIFE
3
RES2 ROUTE FLOWS THROUSH 60 INCH CULVERT UNDER FRECWAY
i STOR -
] 14 4. 23 &5 {70 389
4642.5  4bbs  GASB 4470 4473 4476 G480

0

HEC-1 INPUT

0 g 100 240 30% 380

PABE




LIRE

206
207

208
209

210
211
242
213
214

215
216

217
218

=

ot =

224
223
224
227
228

HEC-1 INPUT

i.......  SORURUOE-SOUUURS. IEUUURIY TR JOUUUUUY SR SN Buvenenn 9ererndl
k& ' PTH COMBINT FLOMS AT POINT H, JUST BELOW FREEWAY

He 2

KK RTPTI  ROUTE FLOWS TO COMFLUENCE WITH EVANS CREEX

RH 2 .23 .2

KK EY3 EVANS CREEK WATERSHED NO. 3

B .52

PH U T g £.3 5.43 1.8 2.3 2.8

15 %, 8,

U 7

KX PTI CONFLUENCE OF EVAMS CREEK AND DRY CREEK

He 3

KX RTPTI ROUTE TO POINT I

BN {13 A4

KK BI 4REA BELOW FREEWAY AND ABOVE HCCARRAN BLVD

17

FH : 2 .30 JooLt 3 143 18 2.3 2.8
Ls 8.

o 1.2

KK 7L THOMAS CREEK WATERSHED Tt

BA 2.5

PH g 52 .2 LB3 145 1.87 2.6 3.8 431 5.4
ts 49 -

1} S

KX RTI-B  ROUTE T% TO CONCENTRATION POINT B

R 1 .09548 .4

k¥ T2 THONAS CREEK WATERSHED 72

BR 1.62

PH ! £2 AT 139 175 20 2.8 3.9 492
LS =g

w29

KK T3 THONAS CREEK WATERGHED 13

B .88

P 1 52 L4 8 14 173 2.06 2.7 3.5 4.73
LS 59 '

B 3

K& CP-B  COMBINE ROUTED WATERSHED Ti W/ T2 AND T3 AT CONCCENTRATION PT E

HE 3 :

KK RCP-C  ROUTE COMBINED T4-T3 TG CONCENTRATION PT C

RY 2 14574 .4

PRGE &




LINE

245
246
247
248
249

250
251

28d
253

270
27t

272
273
£14
275
276

277
278

2719
280
281
282

Ih......1......

KK
BA
)
LS
L]

(44
HC

Kk
fiK

KK
B\
PH
LS
L]

KK
HE

KK
R

14
BA
PH
5
U

KK
HC

KK
RN

Kk
B
PH
LS
Y

KK
HC

Kk
BT
Bi
B0

T4
2.14

KT-395

TeB
2.4

6

ToALE
g

THOUT
DYTH
4
0

HEC-1 INPUT

THOKAS CREEK MATERSHED T4

2 .37 J7TOL3 Leh 1.9t 255
8

wh

on

COMBINE ROUTER Ti-T3 U/ 14

ROUTE COMBINED Ti-T4 70 CONCENTRATION PT D

1408 4

THOMAS CREEK WRTERSHED TS
52 35 .£8 1.2 . 1,39 2.04
n 0

COMBINE ROUTED Ti-T4 ¥/ 19

ROUTE COMBINER T1-T3 10 APEX
.18 4

THOMAS CREEK HATERSHED Té 2 fan APEX

2 .32 J8 0 L10 5.300 L.43 1.8
COMBINE FLOWS AT APEX
FOUTE FLOMS FROM APEX TO 395

b .2

THOMAS CREEK BATERSHED To FROM APEX TO 395

n»

38 S0 L 1,300 1.e3 1.8

5

73

COMBINE ALL FLOWS

- PR I T PP PPN : R SRS !

3.38 4.2
2.75 3.6
2.3 2.8
2.3 2.8

BIVERT FLOM FRO% GYSTEM THAT DRAIN BEHIMD HUFFACKER NARROWS

£56. 1500, 2000 Fe00
430, 750, 1135 1573

PABE 7




LINE

283

284

285
284
287
268

289

290
291
232

293
294

297
298
299
360
3

-302
363

(5]
Lr<J
=

n

23 @ Y ) eay
e e O
[omJera N & = IS IR < A

<
—
pony

t

——
1

313
3t

313
316

K1Y
318

HEC-1 INPUT

T P P Y U TP T PP : P P L

k¥
a8

KK
fiC

KK
HC

KK
I
]
e

K
IR

KK
it

KK
BA
oy
L8
i

KK
HE

L23
Rt

KK
BE
Py
ts
i

KK
HC

KX
it

RH

RTPTI
20

{8 PUJ
2

€y P13
2

HODY
BUMC
q

0

EvpuT2
auTe

RTEVa
§

.
—

.48

PTE4
g

RTPTK

13

ROUTE TROMARS CREEK FLOW T0 MCCARRAN BLVD

L.

COMBINE BY AND DIVERTED FLOW FROM THOMAS CREEK AT HCCARRAN BLVD

COMBIHE DRY AND THOMAS CREEK FLOE AT MCCARRAM BLYD

2700
0

.4

3z

{)

vy

&00

QVERTOPPING OF EVANS CREEK (LEFT BAMK BETWEEN LAKESIDE AND LAKE DITCH)

ROUTE FLOW TC FREEUAY ANT COMBINE WITH E4

53
EVBNE &

52
78

03

a2

7

i1

1.3

COMBINE €4 BITH FLOM FROM EVANS CREEK

RGUTE FLOW TO POINT K

i.2!

.20

.63

B [RARINABE AREA B2 (INCLUDES NERDOWODD HALL AREA)

.69
i

-
f]

52
89.

32

!

CEPTK COMBINE FLOW AT PECKHAM

4

3

RTPFTL
1

1.1

1.3

1.43

ROUTE FLOW TO CONFLUEWCE WITH SOUTHSIDE DRAIR

-
o

4

EVDY FLOK FROM EVRNS CREEK

ouy

RTFTL
20

ROUTE FLOW 70 BOYTBH SLOUSH AT SS DRAIN AND SLOUSH

1.9

.

1.8

{.8

2.3

2.3

2.8

2.8

PREE 8




LINE

K3
326
321
22
383

325

326
327

328
329
330
KK}

322

335
336
337
338
339

340

I
3
-

LAl o

o

€l a ) L ey

-8~
o h . b

[#5)
-k~
~3

HEC-1 INPUT
/. LevrereeBionieesBirnareationereeaSonierecborenans y U PN SO SO 1
KY K2 WATERSHED R2
BA 4t
PH 1 52 .32 7 1.1 1.3 1.43 18 2.3 2.8
LS ]
up 1.80
K¥ CBPTL COMBINE DIVERTED FLOM FROX EVANS.R2, AND (DRY CREEK) AT S5 DRAIN
HC 3
KK RIPTH  ROUTE FLOM TO LOMGELY LANE
PX 1 . .3
KK BKi SKYLINE WASH
B 2.2
PH { 52 .38 7 1.1 1.3 1.43 1.8 2.3 2.8
18 T
.48
KK RTFTL ROUTE 7O LONGLEY LANE
RH B 3.4 A0
KX ORI REND 1
BA  5.50
PH { 52 .38 J 1.1 1.3 143 1.8 23 2.8
LS a2
W 2.40
KK CBPTM COMBIME FLOM AT LONGLEY LANE
HC z
Kk BTl WATERSHED ABOVE DEMT DAM
BA 1.2t
P4 i 52 .32 7 t.1 1.3 1.3 1.8 23 2.8
LS 85
1 42
KK DETEN
+ FOUTE ALL COMBINED FLBMS THROUBH DETENTION BASIN WITH 24 QUTLET
& STORAGE FROM KJC HEC-1 MADEL 1989 FOR DENT DAM
£S5 1 §70R ]
5y 0 L 04 .28 7 157 Akt & 5.4 758 10.1
Y 13.¢ 17.1 2i.7 32.9 0.5 45.8 54.9 73.4 g3.4 94,4
SE 4heB  GATH  GATE 4B74  4ATH &SR 44RO 4eBR  64B4  44BE
SE 4588 4690 4692 4596 478 4700 4702 4706 4708 4710
55 4700 23,3 3.d 1.5
8L 4h87T  2.43 .9 5
KK RTVL ROUTE FLOW FRON DAK TO VIRGINIA LAKE
EX 2 .3 3

PAGE ¢




)

———rinn

k.

LINE

357
358
354
350
351
362
353
364
365

366
367

368
369

n
n

3%
n
374

HEC-1 INPUY

T S PO PPN P N S TN : N Ferennn 10

KX
Ba
|
s
D

K¥

HC

KK
|

¥k
HE

Kk
Bk

Ke
(L]

KK
HC
72

'

DT2 WATERSHED BELOW DAK (CONCENTRATION PT AT LAKE)

94
{ 52 .32 J 1. 1.3 1.43 i.8 2.3
85
.33

CEDT COMBIME WATERSHED WITH DAMN AT VIRGINIA LAKE
2

RTFTH  ROUTE FLOW TO BOYTOM SLOUBH AT LONBLEY LANE
ki 3.2 A0

CB PTM COMBINE DENT WRTERSHED WITH R1 AT LONBLEY LANE
2

OVFLON (QUERFLOW FROM RIEHT DVERBANK BOVION SLOLGH
DVHC

RT PTH ROUTE FLOW TO LONSELY LANE
20 1.42 A5

CBALL COMBINME ALL WATERSHEDS AT LOMEELY LANE
3

2.8

PAGE 10




l SCHENATIC DIAGRAM OF STREAN NETHORK
INPUT
; ~ LIHE (V) ROUTIMG {---3) DIVERSION OR PUMF FLOW
NB. {.} CONNECTOR {¢---} RETURN OF DIVERTED D& PUMPED FLOW !
{ ' 42 EY |
Y mm—— y oot
47 EVAHCH
52 ymmm—— Y opuTR
51 EVANS
n v
y
55 PTEL
57 ' {7
62 PTE2 vrrnenanans
v
b4 fESER
S R ,=======) DVFOHD
7 1-580
v
_ Y
75 RTPTI
B Ds
y
: ] y
— g2 . RT FTA
B4 ) . 2
B9 . PThrrnnnees cave
- v
. y
91 . RT FTB
| 93 ) b3
e ) . )
l 93 . D PTBeiiiiriiians

1 1 . BT FIC




109

114

1t

138

$43

1ag

. )

[ TP

. D
PTLeniinnee

L L
¥
v
KT PTD

. Bg

. . v
. . v
1433

. . M

anl
—
i
.
N
.
M
.
.
.
.

Y
RT FTF




CORR

kT PI6

175 . D43
189 . PTBuiciieinannns
184 .=-=---=} DVYDRY
1g2 15808
. v
¥
187 RT PTH
199 . o{m==m—m- VDRY
189 . . FRDRY
t92 e IYPOKD
i DVEVRN
193 . . . B14
199 ] 1
. . v
. . ¥
201 . RESZ
206 FTHeviornnanns
. v
s v
208 RIPTI
21l Ev3
213 FTIL. Sieareracaseenes
)
v
217 RYFTI
219 . i
224 i}
. ¥
. ¥
age ’ R7i-B
231 . i
238 T3
24y Pl iiiiiiiiiens viasaeens
L




243

2ol

270

u
~03
~3

(o
3]

CE PTI

. RCP-C
. T4

. CP—D-. ------- ven

. T6h

133§ SO
. v
v
RT-395

768

-

TOAEB touivennranea

. ammme——) W
' THOUT

v

. v

. RTPI]

0T

Traevssntaaay

Eveut2
v
Y

HTEYY




304

306

3t

e
N

317

328

333

s

344

fa
P
o

347

dod

364

366

Jo8

370

RTPTE

Bz DR
[ S —— ouy
VDV F
Y
Y
RTPTL
R2
8K1
y
v
RTPTL
R1
CEPTN ..... ernnes
. o7t W
. v
. l')
. DETE
v
¥
7Y
D72 ¥A
o:31) veees
y
¥
. RTPTH
1
. R C—— YK
) GYFLOY
y
i
R PIN




-

372 CBALL voiivniiiennnns vareraen

{xe¢) RUKOFF ALSDG COMPUTED AT THIS LOCATION




h EFEERSAEELES N SR LA LR EREERE R EFEXF R EEERIERE

—

¥ &
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U.S. ARMY CORPS OF ENBINEERS
THE HYBROLOGIC ENGINEERING CEMTER
609 SECOND STREET
DAVIS, CALIFORNIA 95416
916) S51-1748
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FURPBSE:

HYBROLOGIC HODEL TO EYRLUATE THE EFFECT THE REND AREA WASTERSHEDS HAVE ON
THE 109-YEAR DISCHARSE OF THE BOYTON SLOUEBH AT £AST MCCARRAN BLYD {WHERE

THE 100-YEAR BACKWATER FROM THE TRUCKEE RIVER EWDS)

THE PARAMETERS WERE DETERKINED FROM THE SCS SGIL SURVEY FOR HASHOE COUNTY,
PREVIGUS REPORTS FOR THE ARES (SUMMIT REPORT, 1985 AMD KJC REPORT 1989} AHD
FROM FIELD INVESTIGRTIONS, DURING & 100-YEAR EVEMT, RUNDFF HILL DRAIN
MAIHLY AS QVERLANG FLOW THROUBH THE STREETS. THE RUNGFF'S PATH TOMARDS THE
SLOUEH CONTAING SIGNTFICANT GBSTRUCTIONS THAT WILL STORE RUNGFF & DELAY THE
THE TIME IT TRKES FOR THE PEAX TO REACH THE SLOUSH. THE MAIDR DBSTRUCTIONS
INCLUDES VIRGINIA STREET, THE INTERSTATE, AND THE AIAPORT. THIS MODEL DID
HOT ATTEMPT TO QUANTIFY THE EFFECT THESE OESTRUCTIONS BILL HAVE OM THE
DISCHARGE. TO MODEL .THE OVEWLAND FLOH, THE CHART IN TR-S5 FOR SHALLDW
CENCENTRATED FLOW (PAVED) WAS UGED TO DETERMIME THE LAE TIMES AND THE

ROUTING BF FLOY THROUGH REND T8 THE SLOUGH.

RAINFALL BATH FROM MORAS ATLES 2,

H&ﬂEUS EWBINEERS, REND, NEYADS
03 G BABHOE CO & CITY OF REND

FILE MAKE: RHKSHYD.90{
CORTRACT NO. EMB-B9-284i

RRINFALL DISTRIBUTION: 24 HOUR HYPOTHETICAL STORM AERIAL REDUCTION
HAS ESTIMATED FOR 100-VEAR GTORN OCCURING QVER THE ENTIRE UATERSHEDS

AT THE GAKE TIME (32 58, KILES)

LA TIKE CONPUTED HITH UPLAND METHOD AND THE PROCEDUGES DESCRIBED IM TR-53

CURVE RUMEER FROM TR-T5 &ND HEH-4

ROUTING PERFORMED WITH MUSKTHGUM HMETHOD (USED & LOW ¥ VALUE FOR THE ROUTINE
REACHES THROUGH REND 70 MODEL THE STORABE EFFECT OF THE DVERLAND FLOW)

w=s 108 YEAR, 24 HOUR EVENT

s  aia Rttt iTE]

41 10 DUTPUT COKTROL VARIABLES
IPENRT o PRINT COHTROL
IpLat & PLBT CONTROL
gslat Q. HYDHBEARSH PLOT SCALE
i1 HYDROGRAPH TIME DeTd

HHIE S OHIHNTES 1R COHR
T

TETION IHTERVAL




STARTING DATE

1DATE rod
1T 0000 STARTING TIME
HG 300 NUMBER OF HYDROGRAPH ORDINATES
WEBATE 2 0 ENDING DATE
ROTINE 0055 EMDINS TINE
ICENT 19 CENTURY MARK
COMPUTATION IMTERVAL .48 HOURS
TOTAL TIHE BASE  24.92 HOWRS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOM
STORAGE YOLUME
SURFACE AREA
TEHPERATHRE

SOUARE MILES

INCHES

FEET

CHBIC FEET PER SECOMD
ACRE-FEET

ACRES

DEGREES FAHREMHEIT




FUBOFF SUMKARY
FLOW IN CUBIC FEET PER SECOND
TINE IN HOURS, AREA IN SDUARE HILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUN PERIOD * BASIN HAXIHUN TIME OF

OPERATION STATION FLOW PEAK 6-HOUR 24-Houk 72-HOUR AREA STABE KAY STRBE
HYDROBRAPH AT EY 1 1782, 13.25 939. 332, a2¢. 8.60
BIYERSION 70 Guy 251, 1283 23. b, 6. g.60
HYDROSRAPH AT EVANCH 1521, 12.83 214, 385, 4, B.&6
ZIVERSION TO fuT2 250. 12.83 144, 6. 3. 8.60
HYDAGGRAPH AT EVAKS 1271, 12.83 T, 299. 279. 8.60
fOUTED TO PTES 1971, 13,83 169, 286. 276, .60
HYDROGRAPH AT EV 2 192, 12.92 ", 24, 23. 1.00
2 COMBINED AT PTEE 1382. 13.30 837. oA, 299. 9.60
ROUTED 1O RECED 1368, 13.83 837. 314, 299, 9.60 4479.35 $3.83
BIVERSION T8 DVEOND 378, 13.83 £3. 16. S 5 9.60
HYDROGRAFH AT 1-ogd 984. 13.83 774, 295, 24, 9.60
ROUTED 10 RTFTI 984, 13.92 774, a%4, 283. 9.60
HYDROGRAPH AT Bl 159, 12,48 38, 19. 13, .78
ROUTED 10 RT PTH 136, 12.67 5. 19, 19. .78
HYDROGRARY A1 B2 801, 12,30 175, b6, &2, 1.66
2 COMBIMED #7 Fia 73%.  12.%8 229, 84, at. Z.46
ROGTED TO BT P18 735, 1287 229, B4. 1. 2,44
HYDROBRAFH AT B3 491, 1250 104, s, 35 i.40
2 COMBINED /T D PTB 1996, 12.58 335, 124, 113, 3.54
ROUTED 16 R PIL I0BL, 12,47 335, 1290, 118, 3.5
HYDROGRAPH &7 b &3. 12,33 13, | &. 4, .18
2 COMBINED AT PIC 1147, 12,67 348, 124, 119, .73
HYEROGRAPH AT IS 639, f2.42 187, 69, 8. 1.70
ROUTED B RTFT C 623, 12.67 187, &4, 38. 1.70
HYDROGRARH 4T ¢ 475, 1267 153, 2. 30, 1,60
2 COMBINED &7 F1C 9098, 12,47 Izt ti2, 108, 3.30

COMRINED AT PIC 13 I N 548, 23k, 227, 7.4

(%]




RQUTED T

HYDROGRAPH AT

2 COMBIMED AT

ROUTED 18

HYDROGRAPH AT

HYDROGRAPK AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

3 COMBIMED AT

ROUTED 10

HYDRDGRAPH AT

ROUTED TD

HYDROBAAPH AT

3 COMBINED AT

ROUTED 1O

HYDROGRAPH AT

£ COMBINED &7

BIVERSIOH TO

HYTRAERAFH AT

HGUTED 70

HYDHOGREPH AT

HYDROGARRY AT

HYDHEERARH AT

3 COMBINER &7

ROUTED 16

2 COMEINED AT

ROUTED 19

HYDROBRAPH AT

3 COMBIMED £7

ROUTED TO

HYDROGRAFH AT

HYBROGRARH £7

ET PTD

PTR

AT PTE

ba

PTE

PIE

RT PTF

Bil

RT PTF

Dz

FTF

RY PIE

D3

F1E

ByBRY

DVEVEK

D4

ETRIPE

RTPTI

EY3

£71

RTPT3

T

£3%4.

24,

428,

327,

33.

3213,

7.

2ed.

503.

VS

13.00

12.73

12.92

12.42

12,58

12,92

12.58

12.83

12.83

£3.0¢

13.00

$12.83

§3.08

13.08

13.08

13.17

£3.08

13.83

12.83

—
[ 43
H

-3
"

14.73

13,17

13.42

12.83

6¢B.

114,

782,

782.

é.

126,

43,

171,

959,

122,

127.

1092.

i1,

1243,

1243,

236, 22
39, 27
275, 245,
2%, 264
: 2.
43, 4
2, at,
15, 15
58 56,
33, 222
233, 321
6. o1
8. a1,
2. 2.
a7 364
a7 364,
12. 1t
3g0, 375,
0 0.
389 ars
389, 3
8 6.
1 (5.
3, 31
48 "
8. 4
437, 4at,
43, 418
13, 13.
71, T4
738, 71
5. 43
14, 3

[y
.
o
&=

fom
[ 7%
-

(2,3
(¢~

4471.19

16.7%
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'lnhu.p
WAl

HYDRDGREPH AT

HYDROGRAPYH AT

3 COMBINED AT

ROUTED T8

- HYDROGRARK AT

& CONBINED AT
ROUTED 10

HYDROBRAEH AT
2 COMBINED AT
ROUTED 70

HYDROGRAFH AT
2 COMBINED A7
ROUTED T0

HYDROSRAPH AT
2 COMBINED AT
DIYERSION TO
HYDROSRAPH AT

ROUTED 70

ny

CONBINED AT

mn

EOMHIMED &7
DIVERSION T8
HYDROSRAPK AT
HYDROGRAPH AT
ROUTED 0

HYDROGRAPH AT
2 COMBINED 4T
ROUTED 10

HYDROBRAFY AT
3 COMBINED 47

ROUTED TD

RT1-B

13

Ce-8

rie-C

1]

Cr-€

ace-p

15

Cr-1

" RAPEX

Tt

RPEX1

RT-3%5

TaB

TatkR

DYTH

THEUT

BTPTI

{8 F13

CE P13

BYAC

MCBY

EYoyT2

RTEYS

hoo
w
t

383,

174,

1470.

1642,

222,

2091.

1834,

787,

g1t

4477,

1211,

3247,

250,

uuuuu

49,

21,

2190.

210,

38,

248,

248,

29.

-277.

276,

13.

28%.

23s.

48,

3¢,

1g.

45,

—
[4%)
w
.

20.
202,
a0,

37.
237,
239,

28,

267.

7.30

£.19

.49

06




[~ HYBROBRAPH &1 k2 580, 14,09 443, 180, 134, 4,10
pi

3 CDﬁBIHED AT CEPTL 4080, 13,75 2833, 1001, 954, 42.13

l - ROUTED 10 RTPTH 4068,  13.B3 2832, a4, 9od. 42,13

HYDROGRAFH AT 14 840, 12,58 227, 7. 75, 2.20

’ B ROUTED T8 RTPTL 520, 1£.00 235, 72. 9. g.20

‘

Y HYDROBRAPH AT R &8,  14.75 439, 136, 150. 3.5

I o 2 COMBIMED AT COPTN 1627, 15,92 &31. 238, 219, 7.7

— HYDRGGRAPH AT DT W 499, 12,50 125, 43, 41, .21
HOUTED 10 DETE 9e. 13.92 ae, 49, 48, .21 4494 .42 13.92

o ROUTED 10 RTVL 22, 14.25 89, 49, 48, f.28

HYDHOGRAFH AT DTZ WA 440, .42 97. 33. a2, .94

- 2 COMBINED AT CBEY 498, 12.42 180, 82, 79, 2.13

— ROUTED T8 RTFTR Wz 1578 176, 7h. 74, 2.1%

2 COMBINED AT CB PTH 1329, 15.83 g3, 3044 293, 9.85

i HYDROGRAPH AT  DUFLOW 1211, 13.50 219, 38 3. 90

ROUTED TO RT FTR 973, 15.00 249, 55, 33 0

B 3 COMBIMED AT CBALL 737 15,4 3887, 1357, ‘1393. 5t.98

+£¢ NORMAL EMD OF HEC-1 £#+




