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CONVERSION FACTORS

For those readers who may prefer to use metric units rather than English units,

the conversion factors for terms in this report are listed below:

Multiplication
factor to convert
from English to
metric quantity

English unit Metric unit

Acres Square metres (m?) 4,047
Acre-feet (acre-ft) Cubic metres (m?) 1;233
Cubic feet per second (ft®/s) Litres per second (1/s) 28.32
Do. Cubic metres per second (m®/s) .02832
Cubic feet per second per éubic metres per second per .01094
square mile [(££3/s) /mi?] square kilometres [(m®/s)/km?]
Feet (ft) Metres (m) .3048
Inches (in) Millimetres (mm) 25.40
Miles (mi) Kilometres (km) 1.609
Square miles (mi?) Square kilometres (km?) 2.590
Knots Kilometres per hour (km/h) 1.8532
Feet per second (ft/s) Metres per second (m/s) . 3048
Gallons Litres (1) 3.785
Gallons per miﬁufe (gal/min) Litres per second (1/s) .06309




A BRIEF HYDROLOGIC APPRAISAL OF THE JULY 3-4, 1975,

FLASH FLOOD IN LAS VEGAS VALLEY, NEVADA

By T. L. Katzer, Patrick A. Glancy, and Lynn Harmsen

ABSTRACT

Heavy thunderstorm precipitation on the afternoon of July 3, 1975,
between metropolitan Las Vegas and the mountains to the south, west, and
north, caused flash flooding in the city area. Total storm precipitation
equaled or exceeded 3 inches (76 mm) in some areas. The total storm yield
on the area of significant runoff was probably between 20,000 and 25,000
acre-feet (2.5 x 10’m® and 3.1 x 10’m3®) of water. Of this amount, probably
less than 3,000 acre-feet (3.7 x 10°m®) flowed directly to Lake Mead.

Peak flows of Tropicana Wash, Flamingo Wash, Las Vegas Creek, and
Las Vegas Wash were the highest ever determined.

Flooding caused the loss of two lives and inflicted extensive property
damage. Total damage was reportedly estimated by the Clark County Flood
Control District at $4-5 million.

Problems associated with sediment erosion, transportation, and
deposition occurred throughout the flooded area. An unknown amount of the
material transported during the flood was deposited in Lake Mead near the
mouth of Las Vegas Wash. Lateral erosion appeared more prominent than
vertical erosion along most major channels, except on Las Vegas Wash at
Northshore Road where downcutting threatened the loss of the highway.
Sediment deposits were particularly noticeable and troublesome in Flamingo
Wash at Caesars Palace parking lot and on the Winterwood Golf Course near
the junction of Flamingo Wash and Las Vegas Wash.



INTRODUCTION

Purpose and Scope of the Study

The Las Vegas flood of July 3-4, 1975, was important from both
hydrologic and economic standpoints. The U.S. Geological Survey, which
traditionally investigates major floods, made a reconnaissance hydrologic
appraisal of the flooding.

The objectives of this brief study were to: (1) define the area of
significant runoff, (2) characterize the flood and determine peak flows of
several key tributaries, (3) qualitatively evaluate fluvial sediment move-
ment, erosion, and deposition, and (4) briefly note flood damage. A
flood-frequency analysis is beyond the scope of this reconnaissance
investigation.

Physiography

Las Vegas Valley is a north-south trending, roughly rectangular
trough bounded primarily by north-south trending mountain ranges. The
area covered by this report is shown on the index map (fig. 1).

The Las Vegas Valley basin includes drainage areas in the mountains,
on the alluvial fans, and on the valley floor. Precipitation and runoff
of the July 3 storm were almost totally confined to the alluvial areas
and thus involved only the lower parts of the basin drainage.

Las Vegas Wash is the terminal valley stream. It begins in the Las
Vegas Range and Sheep Range (not shown on pl. 1) north of Las Vegas Valley.
The wash flows southeastward through North Las Vegas and is joined by its
main eastward-draining tributaries, Las Vegas Creek, Flamingo Wash, and
Tropicana Wash. Duck Creek drains the southwestern part of the valley.
Las Vegas Wash terminates in Lake Mead on the Colorado River.
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Figure 1.--Location of study area and general featurs:s.



Historical Floods in the Valley

Flash flooding is common in Las Vegas Valley. Floods of various
magnitudes have occurred many times in the past, as shown in table 1.
The tabulation may not be all-inclusive, but it gives a general impression
of flooding frequency in the area.

Table 1.--Historical floods in Las Vegas-North Las Vegas area 1/

Relative Relative

Date magnitude Date magnitude
July 23, 1923 Large Mar. 1952 Small
Aug. 1931 Large June 13, 1955 Large
July 10, 1932 Medium July 24, 1955 Medium
Sept. 1939 Small Aug. 20, 1957 Medium
Feb. 1940 Small Nov. 1958 Small
Aug. 1941 Small Sept. 16, 1961 Medium
Aug. 9, 1942 Small Sept. 4, 1963 Medium
Oct. 1947 Medium Sept. 12, 1969 Small
July 1949 Medium July 14, 1971 Small
Sept. 1951 Medium July 3, 1975 Large

1. Data prior to 1960 from U.S. Army Corps of Engineers (1959).
Subsecuent information from Darryl Randerson (written
commun., 1975) and U.S. Geol. Survey files.



The relative-magnitude ranking of these floods is based primarily on
damage estimates which do not have a common economic base. Additionally,
comparison between floods is difficult considering (1) lack of flow data,
(2) the amount and character of man's cultural development between events,
and (3) recent changes to the natural drainage system caused by freeway
construction and other channel modificationmns.

Table 1 indicates that flooding occurs frequently in Las Vegas Valley;
however, very few items of hydrologic data are available for most of the
floods (table 2). During the approximately 70-year period that Las Vegas
has been continuously occupied as an organized community or city, streamflow
data have been gathered systematically for less than 20 years. In fact,
the vast bulk of quantitative streamflow and flood data have been collected
- only during the last decade. Successful planning to reduce flood losses
and assure maximum security against flooding depends on, among other
things, knowledge of the flood hydrology and flood potential of an area.
Thirteen of the 20 floods listed in table 1 occurred prior to the onset
of any continuous collection of streamflow data. As a result of this
short period of data accumulation, long-term predictions of flooding
potential are difficult to make and are at best uncertain. The main
objective of this study is to increase the quantitative hydrologic data
base on Las Vegas flooding.

Types and Sources of Data Collected in July 1975

Hydrologic data in this report include those collected by the U.S.
Geological Survey and also data from other sources. Geological Survey
data include all streamflow measurements and flow estimates, many of the
"bucket survey" (see below) precipitation data (data obtained by measuring
any available open, unsheltered containers that contained evidence of
total rainfall amounts), field inspection data delineating the southern,
western, and northern boundaries of the area of effective storm runoff
(the eastern boundary was estimated mainly on the basis of precipitation-
gage data), field observations of sediment transport, qualitative data on
flood damage, and land-surface and oblique aerial photographs. Vertical
aerial photographs were taken by the Nevada Highway Department in cooper-
ation with the U.S. Geological Survey.

Data from other sources include measured precipitation data from the
Las Vegas rain-gage network established in the valley by Dr. Darryl
Randerson of the National Oceanic and Atmoshperic Admistration. Other
relevant information includes the storm analysis of Dr. Randerson, eye-
witness accounts and descriptions of the storm character and duration,
monetary estimates of damage, and flood photographs from Las Vegas
newspaper files.



Streamflow data include both direct and indirect measurements-of
stream stage and discharge. The direct measurements include the contin-
uous records of streamflow obtained at U.S. Geological Survey gaging
stations, and a direct streamflow measurement of Las Vegas Wash during the
flood at the gaging station near Henderson. Indirect streamflow data were
obtained after the flood had subsided. They include peak-flow measurements
using slope-area and culvert computations and peak-flow estimates using
the slope-conveyance method.

The most reliable "bucket survey' data were those collected soon after
the storm, because desert evaporation quickly reduced the amount of trapped
water. Some very good data were obtained several days after the storm,
. however, because the walls of some containers had distinct water lines which
indicated the maximum depth of precipitation. Other, later and less reliable
"bucket survey" data, at least, indicated the minimum precipitation quantities.
The rain-gage precipitation data will be discussed in reports now being
prepared by D. Randerson and the National Weather Service.



THE STORM

The thunderstorm that caused flooding in Las Vegas Valley on July
3-4, 1975, produced large quantities of rainfall during a relatively
short time and caused runoff from about 350 square miles (910 kmz). A
detailed meteorological report of the storm is being prepared by Dr. Darryl
Randerson of the Air resources Laboratory, National Oceanic and Atmospheric
Administration, Las Vegas (oral and written communs., 1975). The National
Weather Service also plans to prepare a meteorological summary of the storm
and flood (Dr. Gerald Williams, National Weather Service, Salt Lake City,
Utah, oral commun., 1975). The following data and conclusions summarized
in this brief description of the storm were largely excerpted and condensed
with the author's permission from a preliminary report draft prepared by
Dr. Randerson.

The period of intensive rainfall occurred generally between 1200 and
1800 hours, Pacific Daylight Time, July 3. The heaviest cumulative rainfall
was about 1 inch per hour. The rainfall was accompanied by strong surface
wind gusts (about 50 knots, or 93 km per hour) and some hail about half
an inch (13 mm) in diameter. D. Randerson (written commun., 1975) estimates
a total storm—water yield of about 19,000 acre-feet (2.4 x 107m3) on the area
that received more than half an inch of precipitation (about 210 miz, or
about 550 kmz). As stated above, the storm area which yielded effective
runoff contributing to flooding was estimated by the authors as about 350
square miles (910 kmz) on the basis of field evidence. Runoff is assumed
to have generally occurred from the areas that received more than 0.1 inch
of precipitation. Therefore, the storm-water yield was slighglg modified in
this report to an estimated 20,009—25,000 gcre—feet (2.5 x 10m-3.1 x 107m?),
and includes runoff from a 350-mi~ (910 km") area. The contributing area
is only about 20 percent of the total drainage area tributary to Las Vegas
Wash (about 1,600 miz, or 4,100 kmz). Heaviest known rainfall seemed to
occur in two separate areas, one southwest of the central city business
district and the other to the north. Figure 2 is a isohyetal map showing
the general distribution of cumulative rainfall.

The storm area that produced flood runoff involved mainly alluvial-
fan areas south, west, and north of the city, as indicated by (1) precip-
itation data of the National Weather Service, (2) Randerson's local rain-
gage network, (3) bucket-survey data of Randerson and the U.S. Geological
Survey, (4) radar imagery, and (5) field observations that delineated those
areas which yielded detectable storm runoff. Some rainfall occurred in
adjacent mountainous areas, but field evidence indicates that it did not
contribute to flooding in the valley.

Randerson (wriften commun., 1975) analyzed available surface and
upper-air meteorological data. Results of his analyses suggest that



115°

EXPLANATION

0.75 Precipitation measurement or estimate
site, with cumulative precipitation
in inches. Estimates indicated by "E"

0.7+ Precipitation greater than measured
amount

4 —1.0—Line of equal cumulative precipitation
Interval 0.5 inch
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Figure 2.--Cumulative rainfall during ‘storm of July 3, 1975. Map frcm

Darryl Randerson (National Oceanic Atmospheric Administration,
written commun., 1975).



moisture available for thunderstorm activity in southern Nevada on
July 3 had two basic sources. The primary source was a surface surge of
moist tropical air from the Gulf of California, while the secondary
source was additional moisture aloft from the Gulf of Mexico.

The storm area covered parts of all the major tributaries to Las
Vegas Wash. It did not involve the complete drainage area of any major
tributary. Several eyewitnesses described precipitation as beginning
first in the southwest and then progressing northward. The storm did not
appear to move either upstream or downstream along any of the individual
tributaries; therefore, the direction of storm movement does not appear
to have noticeably increased or decreased peak flows in the individual
tributaries to Las Vegas Wash. This is in sharp contrast to the situation
at Eldorado Canyon, south of Las Vegas, on September 14, 1974, where the
etorm moved in a generally downstream direction and apparently had a major
effect on the nature of stream flooding (Glancy and Harmsen, 1975, p. 8).

The Las Vegas storm was probably typical of many summer thunderstorms
that commonly cause severe flooding each year throughout the desert areas of
the southwestern United States. As in the case of the Eldorado Canyon flood,
however, the July 3 storm was noteworthy because it occurred in a populated
area. Many severe desert floods occur in areas that are unpopulated.

Summer thunderstorm flooding in Las Vegas is not unusual (table 1).
On the cover of this report is an aerial photograph of another localized
thunderstorm at Las Vegas during the late afternoon of July 4, 1975,
the day after the flood storm. Many thunderstorms, however, cause little
or no serious flooding. This smaller and milder storm was occurring at
the time the Nevada Highway Department and the U.S. Geological Survey
personnel were photographing damage caused by the much larger storm of the
previous day.



FLOOD CHARACTERISTICS
Source Area

The alluvial fan system southwest, west, and north of metropolitan
Las Vegas received the greatest amount of precipitation and therefore
contributed most of the runoff. The complex drainage patterns super-
imposed on the alluvial surfaces, shown in figure 3, indicate that this
type of storm runoff has occurred many times in the past. Much of the
alluvial surface area was inundated by shallow sheet flow. The vegetation
on the alluvium is sparse to moderate, consisting of desert shrubs and
grasses, and is not very effective in retarding flows and promoting in-
“filtration. Thus, as sheet flow moves downslope it tends to become
channelized.” As flow capacities of major channels are sometimes exceeded,
areally widespread flooding occurs during particularly large runoff events,
as shown in figure 4.

Peak Flows

Hydrologically, the July 3, 1975, flood may have been the greatest
flood in Las Vegas history. Peak flows in most major drainages exceeded
any previously measured or estimated. However, quantitative records are
completely lacking on some earlier floods; thus, the 1975 flood flows may
have been exceeded in the past, at least at some sites along some tribu-
taries.

Peak flows for the various measurement sites are shown on plate 1
and listed in table 2. Flood hydrographs of the four recording streamflow
stations are shown in figure 5. Parts of these hydrographs have been
estimated. Flood peaks generally diminish in a downstream direction in
the absence of additional tributary inflow. This reduction in peak flow
is at least in part the result of some of the flow being temporarily stored
or retarded on the flood plain because of localized flooding. Some of this
localized flooding is frequently caused by flood debris clogging bridge and
culvert openings, thereby reducing channel capacities and forcing some flow
out of the main channels.

The statistics of peak flow rates per unit area of contributing
drainage area as listed in table 2 are not particularly great when compared
to other flash floods in Nevada; in other floods, peaks as high as 7,000~
8,000 (ft3/s)/mi? [77-87(m3/s)/km?] from small drainages have been determined
by U.S. Geological Survey investigations (data in files of Geological
Survey, Carson City, Nev.).

Las Vegas Creek probably peaked sometime about 4 p.m., P.D.T., and was th

first known tributary to peak on July 3, followed by Flamingo and Tropicana
Washes. The first flows reached the Flamingo Wash gaging station at Maryland
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