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A PROPOSED STREAMFLOW DATA PROGRAM FOR NEVADA

By Donald O. Moore

ABSTRACT

 An evaluation of the streamflow data available in Nevada
was made to provide guidelines for planning future programs. The
basic steps in the evaluation procedure were (1) definition of
the long-term goals of the streamflow data program, (2) examina=
tion and analysis of all available data to determine which goals
have already been met, and (3) consideration of alternate programs
and technigques to meet the remaining goals. Because of the
sparsity of streamflow data in Nevada, it was found that none of
the goals could be met by generalization of the data for gaged
basins by regression analysis. The regression method may be more
successful at a future time if an adequate sample of long-term
etreamflow records is obtained. In the meantime, methods of
‘transferring flow characteristics which require some information
at the ungaged site may be used. A streamflow data program based
on the guidelines developed in this study is proposed. ‘



INTRODUCTION o e - .
surface-water problems are becoming more numerous and more
complex at a rapid rate within the State of Nevada. Some water
information, vital to the solution of these problems, has been
collected largely as part of a cooperative program between the
state of Nevada and the U.S, Geological Survey.

A collection of daily discharges on the larger streams in
the State was begun by other Federal agencies during the 1890's.
The first water record collected in the State was the stage record
- of Pyramid Lake, which was begun in 1876.

. In 1903 Nevada created the office of the State Engineer.
This office was directed to cooperate with the Secretary of the
Interior in all work of construction, operation, maintenance and
management of irrigation works in and for the benefit of Nevada,
and to facilitate the work of the Secretary of the Interior in
carrying out the provisions of the Irrigation Act in the State of
Nevada. ;

The streamflow program evolved through the years as the ‘*
Federal and State interests in surface-water resources increased ‘I’
and as funds for operating the stream-gaging station network .
became available.

Prior to 1961, most of the streamflow data collected were
for current use. Since that date, several streamflow stations have
been established to define the hydrologic characteristics.

In 1962, a crest-stage partial-record network was begun in
cooperation with the Nevada Highway Department. The purpose of
this program is to define characteristics of peak flows from small
drainage areas. There are now 103 gages in this network, 4 of
which are eguipped with continuous stage recorders, and 3 equipped
with flood hydrograph recorders.

In 1965, 12 low-flow partial-record sites were established,
at which base~flow measurements are made to define low-flow
characteristics.

The increasing cost of operation, the restraint on funds
and manpower, and the need for a greater variety of hydrologic
information, made it imperative that a systematic evaluation of the



streamflow data program be made to determine how to apply the
funds and manpower available in oxder to best serve State and
Federal interests. The purpcese of this study is to evaluate the
streamflow data program and use this evaluation to design a pro-
 gram that will most efficiently produce the types of information
“needed. : ‘

, The concepts and procedures used in this study were present-
ed in detail by Carter and Benson (1969), and are summarized only
" briefly in this report. The basic steps are (1) definition of the
long~term goals of the streamflow data program in guantitative
form, (2) examination and analysis of all available data to deter-

‘mine which goals have already been met, (3) consideration of

alternate means of meeting the vemaining goals, and (4) prepara-

tion of a proposed program of data collection and analysis to
meet the remaining goals. |

PHYSICAL AND HYDROLOGIC DESCRIPTION OF NEVADA

Nevada is characterized by its hundreds of closed basins
and numerous mountain ranges. These mountain ranges are roughly
parallel in a north-south direction and are separated by alluvium-
filled basins., There is an abrupt change of slope at the base of
the mountains, between the mountain fronts and the alluvial aprons.
These aprons consist mainly of gently sloping fans built up by
erosional debris from the mountains. The closed basins and moun=
tains are characterized by numerous small streams that are gener-
ally perennial until they reach the mountain front. The streams
then diverge into. numerous distributary channels where they flow
upon the aprons., At this point most of the streamflow is lost by
infiltration into the ground, by evaporation, and by transpiration,
During high flows, some streams continue to the lowest part of the
basin where the water is stored on a playa until it evaporates. ‘
Thus, many streams are perennial in their headwaters and ephemeral
in their lower reaches.

, Tn addition to these streams, Nevada has, particularly in
the southern part of the State, thousands of streams which are
ephemeral throughout their reaches. These streams usually have
short periods of very high rates of runoff resulting from high-
intensity storms or cloudbursts, separated by long periods of
little or no flow. Although there is a great number of these




streame, they carry a small percentage mf the ﬁurface watex;
availableé within the State. Due to their erratic runoff character-
istics, the surface water in the ephemaral stresms has little
economic value other than lnpcundage in small stock and irrigation
reservoirs for limited use. However, its value as a source of
recharge to the ground-water system may be quite gignificant. For
instance, floods in the ephemeral channels, where they flow over

the permeable upper parts of the alluvial aprong, make clgnifxcant
ccntributlane to the underground supply. ' , :

The few large streams in the State also follow the pattexn
of galnlng in flow, to 2 point, and then decreasing in flow. Div=
ersions for 1rrlgat1@n asccentuate the downstream decrease in flow.
For example, the Humboldt River commonly attains ite largest mean
discharge (346 cfs) in the vicinity of Palisade, where the drain~
age area is 5,010 sguare miles. At Rose Creek, where the drainage
area is about three times as large, the mesn dlwcharge is only
?14 cfe,

Most of Nevada lies in the rain’ shaﬂcw af the Sierra Nevada,
which prevents the westerly winds from carrying large amounts of
moisture into the State from the Pacific Ocean. Due to this,
Nevada is the most arid State in the Nation. The precipitation
is generally greatest in the north and decreases in a southerly «
direction., For example, the annual precipitation is 31.9 1n&hes
(16 years xecmrd) at Coon Creek Summit near the Idsho border, and
3.9 inches (30 years record) at Las Vegas in Southern Nevada. 2n
orogrsphic effect is also predamlnant and @rac1p1tatmcn varmas
greatly with altitude. :

Winter and early syrlng precipitation is generally frmm
regional storms of long duration and is a larger part of the total
precipitation in the high mountains than it is in the valley
Wwinter precipitation usually accumuletes as gnow in the higher

“mountains. The gradusl melting of thig snow in the gpring feeds
the mountain streams which furniesh much of the irrigation eupplx&s
and provides much of the ground-water recharge. Summer preclglta*
tion in the State generally comes in the form of violent local
thundaxctorms 1n the afternoon or evenlng af hot days. ‘

Streamflaw is greatest in the'ﬁgrlng of the year\when the
enow melts and when there is also considerable rain in the mountains

By early summer most of the snow has disappeared and evapotranspir=- ‘l'
ation rates are high. As a result, streamflow decreases substan-



tially throughout the summexr. Midsummer storms occasionally cause
rises in streams and even flash floods; however, the volume of
runoff is small and flows are not sustained.

STREAMFLOW DATA AVAILABLE

streamflow records have been collected at many sites on the
larger streams in Nevada, all of which are regulated. These
streams are the Truckee, Carson, and Walker Rivers which Flow
from the Sierra Nevada in west-central Nevada, the Humboldt River
which flows through the northern part of Nevada, and the Owyhee
River in north-central Nevada which drains into the Snake River
Basin.. ‘

Streamflow records have been collected at only a few sites
for short periods in the remaining part of Nevada. Most of these
records were collected after 1961, Large areas of the State have
no streamflow records available except for short periods of peak
flows collected at partial-record sites,. :

Table 1 shows the number of stations and years of record
available in_ the State at the end of the 1967 water year. Only
303 station years of -continuous record have been collected on
unregulated streams and 1,407 station years on regulated streams.

The ‘Nevada State Engineer's cffice‘alsa:coll&ctedvsﬁaﬁunal
records on several perennial streams in the early 1900's..

In addition to the above records, -several hundred streamflow
measurements have been made at miscellaneous sites. Most of these
streamflow measurements were made after 1962 as part of the
‘reconnaissance project done in cooperation with the State of Nevada.

'~ PROMEDURES USED IN THIS STUDY.

- ‘The prodecures used in this study are outlined in table 2.
First, streamflow data are classified into four types because of
the different ways in which those data are ocbtained, and because
of different goals. The subclassifications in table 2 differ from
those described by Carter and Benson (1969) for reasons given:

. later. The second step in the procedure is the setting of goals



of the streamflow program in terms of the e ments to be defined
and accuracy needed. Then the existing data are evaluated to
determine which goals have already been met. Finally, the unmet
goals are the basis for the proposed program of data collection
and analysis.

Data for current uses, such as day-to-day decisions on water
‘management, assessment of current water availability, management
of water quality, forecast of water hazards, and the surveillance
necessary to comply with legal requirements, are commonly obtained
by operating a gaging station at the site. This element of the
program is not subject to design but changes in response to needs,

Data used for planning and design are commonly the statisti-
cal characteristics of streamflow, such as mean discharge, the
flood of l0-year recurrence interval, and the mean seasonal
discharge. These and other characteristics can be obtained from
gaging~station records, Although a long record is desirable for
defining statistical characteristics at a site, it is not feasible
to collect records at every site where it may be neceded. But a
nunber of such records are required to provide information that
can be transferred to ungaged sites, or to sites at which little
streamflﬂw data are available.

The transfar of information on streams having natural flow
may be done by relating flow characteristics to basin character-
istics, such as drainage area, topography, and climate; by
relating a short record to a longer one; or by lntergelatlng
between gaged points on a stream channel,

The definition of flow characteristics of a regulated stream
is often complicated because of changes in the regulation during
the period of record., Frequently it is not possible to o¢btain
a long record under one condition of development, Likewise,
transference of flow characteristics from one point to another on
a regulated stream is difficult because the procedures used for
natural streams, such as regression and interpolation, do not
apply. A systems approach seems to be the most efficient way to
define the flow characteristics of regqulated streams. This
approach requires some sort of analytical model of the stream
system using as inputs, streamflow records, stage-capacity curves
of reservoirs, operating rule curves f@r the release of water,
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losses due to evaporation and seepage, stream=-channel geometry,
and records of diversions and return flows including ground-water
pumpage and aguifer characteristics. The model and associated
data can be used to derive homogeneous data for both natural and
regulated conditions. ; P

Data to define long-term trends in streamflow can only be
‘obtained by cperating gaging stations indefinitely on a few
natural streams. The records from these gaging stations will
either affirm that the flow characteristics defined from present
records are good estimates of the long-term characteristics, or
they will provide a basis for adjusting those short-term character-
iﬁitiﬂﬁ, . ; e

Environmental data describe the physical environment in
which water exists, especially those features that relate to the
use of water for recreation, waste disposal, conjunctive surface-
water-ground-water supply, preservation of the aesthetic character
of water features, and use of the flood plain.

In the following sections, the progzram goals, the evaluation
of the available data, and the proposed program are described.

GORLS OF THE NEVADA STREAMFLOW PROGRAM

Streamflow information is regquired for the planning, design,
and operation of projects, for the management of water resources,
and for protection from floods. That information can be obtained
by a combination of data collection and analysis, but the partic-
ular data to be collected and the applicable methods of analysis
depend on the hydrology of the regicn, the specific goals of the
program, and the cost which can be justified for this purpose.

‘The overall objective of a surface-water data program is to
provide information of a specified accuracy at any site on any
stream., The specific goals of the Nevada surface-water program
are described in the following paragraphs. :

Data for Current Use

The goal for this type of data is to provide the particular
information needed at specific sites for current use. Accuracy




goals at a given site are specified by the data user. Higher than .
~usual accuracy can be cobtained by intensive observation or by more )
sophisticated xnﬁtrumentatlon. s i

Data for Planning and D&slgn

‘The goala far this type of data are to define flow charac-
teristics at ungaged sites to an accuracy that is equivalent to
10 years of record for minor streams and 25 years of record for
principal streams. Accuracy, in percent, corresponding to the
stated goals &ep@nds on the variability of the flow characteristic
being considered. Because the variabilities are well defined at
only a few sites on natural streams in Nevada, this conversion
has not been made.

~Carter and Benson (1969) classified streams as natural or
‘regulated, and further subdivided each of these into principal
and minor streams on the basis of drainage area. In Nevada, size
of drainage area is not a useful criterion for separating princi-
pal and minor streams. Therefore principal streams are named for
this study (p. Y% 8ll of these are regulated. The remaining
Nevada streams are considered minor streams with virtually
natural flow, although many have some diversions in their lower
reaches. These minor streams may be either perennial or ephemeral
and although the accuracy goals are the same, the flow character-
istics to be defined differ. For this purpose a stream is con-
sidered to be perennial if it goes dry occasionally or not at
~all, and to be ephemﬂxal if it is dry for several months each
year.

‘The streamflow characteristics that need to be defined at
any point on any perennial stream in that part of Nevada including,
and to the north and west of, the basins of Humboldt, Truckee,

Carson, and Walker Rivers are as follows:

Mean annual’ dlsgharga

Standard deviation of annual dmsaharge
Mean monthly discharges ‘
Seasonal discharge (Marah thrcugh August)
10-year flood

50-year flood

7=day, 20~year lcw~flow



In that part of Nevada described above the streamflow

 characteristics that need to be defined at any point on any

ephemeral stream are llmlted to the mean annual flow and the
10-year flood. : o f~ .

In the rest of Nevada, with the axceptlan of the l0-year
flood, it may not be necessary to define the flow characteristics
of each individual stream, However, the combined flows of groups
of streams are needed. The goals for such groups of streams are:

Defining mean annual flow at the mountain front
Defining losses on the alluvial aprons

Defining the amount of surface water that enters
the ground-water system from streamfl@w.

Data to Define Long-Term Trends

The goal for this type is to operate indefinitely a small
‘network of gaging stations on streams that are expected to be
relatively free from man-made changes.

Data on Stream Environment

The long-range goals for this type of data in NevaaaVare
- given below.

1. " Bydrometric surveys of stream-aguifer systems.

2. Identification of areas inundated by floods of selected
frequanales on the Walker, Truck&e¢ Carson, and Humboldt
Rivers, ~

3. Definition of flaod prﬁfll&s almng streamishannals on the

“ o larger perennial streams.,
4, surveys of time of travel of solutes in the Huﬁbﬂldt
“Carson, Truckee, and Walker Rivers.
5., ‘Reconnaissance surveys of streamflow ‘and straamvchannel
' parameters that are related to use of the stream for
recreation, such as velocities, depths, bed material,
water temperature, and water quallty This is necessary
only for perennial streams.

6, -Definition of c¢limatic factors znflu@ncxﬁg the water

: supply, such as pr&clgltatlan and depth and extent of
snow packs, : .




EVALUATION oF EXISTING DATA I§ ﬂEVAEA

In this evaluation, all availabla data are considered and
analyzed in relation to program goals. A separate evaluation is
made for each of the four types of data.

Data for Current Use

About half of the gaging stations in Nevada are operated to
provide data for current use., It is assumed that the neesd for this
type of data is being met, and that this part of the program can
be modified as reguirements change. The 49 current-use gaging
stations are listed and classified as to principal use in table A-~l
in the Appendix.  Several of these stations also have hydrologic
significance. et ’ ~ :

Data for Planning and Design

The statistical characteristics sf‘streamfléw can be
defined by sample gaging, analytical methods of r@gianmliz&ﬁian,
systems studies, and empirical methods. The following discussion
of evaluation of this type of data follows the framework shown in
table 2, :

Evaluation of pata for Natural-Flow Streams

The purpose of the evaluation is to determine hnw‘accurately
the statistical characteristics that are listed as goals can be
defined by regionalization of the data now available,

The most effective way now known for defining streamflow
characteristics on a broad scale is to relate the streamflow
characteristics to basin characteristics in eguations developed
by use of multiple-regression technigues applied to past data.
Once the eguation and its constants are defined, streamflow
characteristics for a specific site in a given basin can be
computed by substituting the apprapriate wvalues of the basin
characteristics in the formulas,

Th@ 58 straamflaw records used in the following analysis
are those having 5 or more years of mostly unregulated flow. The
length of most records were less than 10 years. Records were not
adjusted to a base period., Because of some regulation, not all

10



flow characteristics were defined from each record. For example,
for some stations regulation materially affe&teﬂ law flows, but
;ngiqn1ficantly affected peaksé

Streamflow characteristics.-~The fallowzng streamflow
characteristics defined at gaglng stations were used in the
regressions.

a., Mean of the annual means, Qj.

b. Standard deviation of the annual means, SDg.

c. Mean of record for each calendar month, g,, where
the subscript refers to the numerical order of the
month beginning with January as 1.

d. Mean of the seasonal flows {period March 1 to
August 31), Q..

e. Annual floods at recurrence intervals of 10 years and
50 years, 010 and Qeg. '

£f. Annual minimum 7-day average flow of 20 y@ar recurrence
interval, M7 20-

, Streamflow characteristics listed in table A-2 are those
available for regression. Monthly means are not listed.

Drainage-basin characteristics.--Drainage-basin character-
istics defined for this study are: ‘ ‘

a. Drainage area, in square miles, as shown in the latest
Geological Survey streamflow reports.

b. 'Percent of drainage area above the mountain front, as
determined by planimetering the areas on topographic
maps.,

¢. ‘Main-channel length, in miles, from the gaging station
to the basin divide. : :

d. Percent of main-channel length above the mountain
front, in miles.

e, Main-channel slope ' above the mountain front, in feet
per mile, determined from altitudes at points 10 percent
and 85 percent of the distance along the chann&l from
the mountain front to the divide. ‘

f. Main-channel slope below the mountain frant, in feet
per mile, determined from altitudes at points 10 per-
cent and 85 percent of the distance along the channel

from the gaging station to the mountain front,

11




g.  Mean annual Prec1p1tat10n, in 1nches, ﬂetermlmed from
precipitation-altitude curves that have been developed
for Nevada, Seven such relations have been developed,
each representing a large relatively homogeneous area.

h. BAspect, in degrees, determined by measuring the angle
in a clockwise direction between the axis of the drain-
age basin and due south.

i. Longitude of the center of the drainage bas;n, to the
nearest 15 minutes, less 110, in decimal form. For
example, the longitude of 115°15' and 118°45' are shown
as 5.25 and 8.75, respectively.

j. Latitude of the center of the ﬁralnage basin to the
‘nearest 15 minutes, in decimal form. For example, the
latitude of 39°30"' is shown as 39.50.

k. -Mean altitude above the mountain front, in feet,

Values of the above basin chaxacteristics‘fér each of the
58 gaging stations used in the analysis are listed in table A-3,

Regression analysis.~-The next step was to relate each of
the streamflow characteristics to basin characteristics by multi-
ple regression. The model is

Yy = a ab g€ pd

where Y is a streamflow characteristic; A, 8, and P are basin
characteristics; and the other symnbols are coefficients obtained
by regression. 1In this study all basin characteristics were used
initially in the regression for each flow characteristic,

Following computation of an initial regression equation,
the coefficients were tested for statistical significance and
‘those characteristics which were found insignificant were dreopped.
Then the regression was computed using only the significant para-
meters; and the standard error, in percent, determined,

Results of the regression analyses showed the following
basin characteristics to be related to one or more of the follow=
ing streamflow characteristics: drainage area, drainage area
above the mountain front, mean annual precipitation, latitude,
main-channel length, mean altitude above the mountain front, and
aspect. Examples of the final regression equations and their
standard errors are given in table 3.
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Table 3.--A_sample of regression results

Mean annual discharge

0, = 3.7L x 104 20.78p3.60g,,~0.255-2.32 GE = 32%
Standard deviation of mean annual discharge

$D, = 1.84 A0-95p2.09gy=1.05¢1.27 SE = 37%
Seasanal mean discharge (March 1 to Bugust 31)

0g = 4.27 x 10“?3A0 83,2.80,,¢11.5 SE = 40%
7=day szyear low f£low

My 50 = 1.38 x 1047p4.0572.5015¢~34.6 SE = 300%
10-year flood on perennial stxeamg

QI.QH;B‘BE} . 1313&0-63}?2 ?31{}”?1 86E =3, 68 g = 91%
lOwyear flamd on ephemeral atxéamﬁ

010 = 4.91 x 10%a0- 57A 0.48p-1.86 SE = 177%

Glassary

A tetal dralnage area

Ay percent of drainage area above the mountain front

P ‘mean annual precipitation

Sy channel slope above mountain front

B ~mean altitude above the mﬂuntaln frsnt

L main channel length

Liat latitude
long longitude
8B standaxd exrror
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The standard errors of the regression equations defined in
this study are much greater than the equivalent error of 10 years
of record at a site, which was the accuracy gaal established.
Furthermore, the form of some of the eguations is not in accord
with hydrologic principles, Use of the @quatlans to estlmate flow
of ungaged streams is nct recommended, : C

One reason that it has not been possible to regionalize
streamflow characteristics satisfactorily is that gaging-station
records on natural-flow streams are available at only a few sites,
and the length of the records is generally short. Streamflow
records more than 10 years in length on natural-flow streams are
available at only 7 sites. A second reason for the poor results
is that basin parameters are poorly defined, because of the lack
of adequate maps and adeguate data on climatic variables.

The regression method may be more successful at a future time,
if an adequate sample of long-term streamflow records is cbtained.
In the meantime, methods of transferring flow characteristics
which regquire some information at the site may be used. These
m&thc&s are ﬁascrxb&ﬁ in the next prlnclpal section.

Evaluation of Data for the R&gulatadwFluw Streams

The four principal streamg‘ln Nevada are regulated by reser-
voirs and diversions for irrigation. These streams, (1) Truckee
River from Lake Tahoe to Pyramid Lake, (2) Carson River from the
State line to Carson sink, (3) Walker River from State line to
Walker Lake, and (4) Humboldt River main stem, are being gaged
at enough points to provide data for d&v&l@pmant of system models.

Data to- Define Lon 3~Term Txands

At present, two stations, Steptoe Craak near Ely and South
Twin River near Round Mountain, are designated as hydrologic
bench~-mark stations and are to be operated indefinitely. Due to
the different climatic and hydrologic conditions in Nevada, addi-
tional stations should be designated.

Data on Stream Environment

Detailed channel surveys have been made at the two gaging
stations designated as hydrologic bench-mark stations. Channel
surveys have been made at many sites in connection with indirect
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determinations of peak flows for unusual floods. Channel-geometry
measurements for estimating mean discharge have been determined at
several of the gaging stations. In addition, some of the basin
characteristics determined for this study, particularly stream
slopes, basin elevations, and average basin precipitation are
descriptors of the environment. '

ALTERNATE MEANS OF TRANSFERRING STREAMFLOW DATA

The collection of additional streamflow data will ultimately

 lead to definition of streamflow characteristics by regression

analysis., 1In the interim period alternate methods of transterring
information to an ungaged site may be considered. DMost of these
methods require some information at the ungaged site, and gaging
station records to define specific relationships., These methods
are briefly described in the following paragraphs.

Moore (1968) and Hedman (1970) have shown that mean annual
flow can be estimated from the width and depth of the lower section
of the stream channel. Different relationships werc developed
for perennial and ephemeral streams. These relations at the
present time provide a means of roughly estimating the mean annual
flow at a site and better definition of the relations through
research may lead to more exact definition.

Riggs (1959) showed that estimates of the mean annual flow at
a site can be determined by measuring the discharge at the site
near the middle of each calendar month for a water year if concur-
1ent correlation can be established with a nearby gaging station.
This msthod may have particular application in areas where runoff
is seasonal anﬁ is due to $ncwmalt.

Moore (1963) é&velopad relations between mean annual flow and
altitude for certain parts of Nevada. Derived data based on
channel geometry or monthly discharge measurements may be used in
defining such relationships in other parts of Nevada.

Riggs (1965) describes the use of partial-record stations to
define low-flow characteristics at numerous sites. A partial=-
record station is a site at which enough base-flow measurements are
obtained to define an adeguate relation with concurrent flows at
a nearby gaging station. The freguency characteristics of the low
flow at a partial-record station can be determined from the relation
of concurrent flows and the record at the gaged site.




Exact definition of these alternate methods of analysis
depends on the availebility of a network of long~term streamflow
records. The sparsity of such records in Nevada will 11m1t both
the application and accuracy of these methods.

THE FROPOsﬁ*}KZ) PR.OGMM :

The information developed in this study has indicated that,
with the exception of current-use data, the established goals have
not been met. The information obtained from the studv has been
applied to planning a streamflow-information program, which should
eventually meet the goals for the various types of data. For the
optimum program, a balance must be maintained between data collec-
tion and data enalysis, as continuous interaction betwesn the two
is needed, not only to gain a better understanding of the hydrolo-
gic system, but also to guide future evaluation of the program in
meeting ever~changing needs and in adapting to changing technology.

Data Collection
Data for Current Use

Operation of 47 of the 49 stations, identified as praﬁently
meatlng the needs for current-purpose data (table A-l), should be
continued. The two stations that do not appear to be needed for
this purposec are 10-3235, Humboldt River near Argenta, and 10~3200,
South Fork Humboldt River above Dixie Creek, near Elko. These two
stations have flows nearly eguivalent to 10-3250, Humboldt River
at Battle Mountain, and 10-3205, South Fork Humboldt River near
Elko. : -

Needs should be assessed periodically, and this part of the
data~=collection network modified by adding or discontinuing sta-~
tions as needs change. FPFurthermore, the need for a continuous
r2cord of discharge at each site should be examined. For some
purposes a stage recerﬂ or definition of peask flows may suffice.

Data for Plﬁnnmﬁg and Qasign

None of the §sals fﬂr this byns nE data havm RN attaln@d

One reason that it has no hr"ﬁ 3 vmle to reuionsidze streamflow
chavecteristics is that yn Tegin veeords on natunal-Lflow

sk sre few wnd gensvaliy short.  Thszs dndicsetcs the need for

s
"
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“continuing oper
establishment of
The proposed data-collection. progsam is described separvately for
perennial streams, éph@mexal'stréamé;'amd‘gféuyg'éﬁ"sﬁfgams
because different geals were established for each of these cate-
gories. C s Hme e Al

 Hatural-flow, perennial-minox streams.--A network of gaging
_ staticns, well-distributed geographically, will provide flow
characteristics which (1) are nceded to provide regional defini-
~tion by regression analysis, (2) can be transferved to sites at
~ which discharge measurements are available, (3) may be usad to
define relations between channel geometry and mean flow ox flood
flow, and (4) may be used to confirm runcff-altituds relaticns,

v Rll‘gagiﬁggatatmans‘an nétﬁralﬁflaw'straams now being
_operated should be continued in operation. 1In additicn, the
‘fcllﬁwing,éiﬁéoﬁtiﬁﬁéﬂ“sk&tiﬁﬁﬁ'sﬁﬁulﬂ be reestablished:

10-2432.4 Baker Creek at Narrows, near Baker
.10-2437  Cleve Cyeck near Ely
10-3105  Clear Creek near Carson City
10-3265 ~ Big Creek near Austin -
10-3473  Dog Cresk near Verdi
10-3497  White Creck near Steamboat
1 10-3536  Kings River near Orovada

New gaging stations should be estaklished on the following
streams above all regulation for better araal‘distgibutian of

gaged perennial-minor streams.
 Cherry Creek near Adaven
Willow Creck noar Warm Springs
" MeClugky CreeX near Bustin
Boone Creek near Austin
“Fish Creek near Battle Mountain -
Clear Creck near Wimnemucca
Buffalo Creek near Cerlach
_ Mud Msadow Creek near Gerlach
Spring Valley Wash near Pioche
Trout Creek near Contact
Cottonwood Creek near Contact




Each station in the existing or proposed network shculd be
- operated until at least 25 years of reaara availabla. v

Infcxmatien on flood peaks Shculd ccntinu& to be collected
at all gaging stations, active or discontinued, and at all crest-
stage partial-record stations now in operation. At 1ea$t 15 year&
aﬁ record should be obtained at the latter stations. '

A rotatlng netwnrk Qf parhlal~recaxd lawwflnw stations
~should be established on perennial minor streams. Suffic1ant basge
flow measurements should be obtained at each site to establish
concurrent correlation with base flow at a gaging station. This
network should be concentrated in one part cf the state for sever-
al years and then shifted to another area. e

A certain amount of effort each year should be devoted to
measuring discharge and channel geometry and to testing and
improving relations used to estimate flow charactﬂristica fram
discharge measurements, channel~gewmetry measurements, and runoff-
altitude relations, ;

Summarizing, regardless of the method of transferring data
to ungaged sites, a well~6lstributa§ network of gaging stations
with a minimum of 25 years of record is needed. A program of
making discharge measurements and (or) channel-geometry measure-
ments, and of verifying and applying runaffmaltztude;ralatinns
will furnish additional data needed to define streamflow character-
istics at any site. . :

Natural-flow ephemeral-minor streams.--The goals for this
type of stream are to define the mean flow and the l0-year flood
~at any site. To define the mean flow some continuous-record
gaging stations are needed. The following six active continuous
gaging stations on ephemeral streams shauld be cantinueda

9-4156 Pahranagat Vallay tribntary near Hika
9-4196.1 Lee Canyon near ﬁharlastcﬁ Park
9-4196.5 Las Vegas Wash at North Las Vegas
10-2458 Newark Valley tributary near Hamilton
10-2494.11 campbell Creek tri ibutary near Eastgata
10~3617 Badger Creek naar Vya
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About a dozen additional stations of this type would be
desirable. One should be the Amargosa River near Beatty (discon-
tinued in 1968). Consideration should be given to obtaining
annual flow volumes at other sites where only crest stages are
now being operated. : ' L 7

In addition, the following partial-record gaging stations
equipped with flood-hydrograph recorders should be continue@:

9-4216,.1 Eldorado Valley tributary near Nelson
10-2478.6 Penoyer Valley tributary near Tempiute
10-2519.8 Lovell Wash near Blue Diamond
10-3020,1 Reese River Canyon near Schurz

The above continuous and partial-record gaging stations
will also provide data on flood peaks. In addition, the crest-
stage partial-record stations shown on figure 1, most of which
are on ephemeral streams, should be continued until such time as
a satisfactory regional regression of flood characteristics on
basin or channel characteristics is developed.

Regulated~flow, principal streams.--For purposes of the
study, consideration of this category of data was limited only to
identifying the regulated-streams systems. All 4 principal streams
in Nevada--the Carson, Humboldt, Truckee, and Walker Rivers--are
regulated. Most of the gaging stations on these rivers are
élassified as current-purpose stations and should be continued,
except for the stations 1€-3200, South Fork Humboldt River above
Dixis Creek, near Elko, and 10-3235, Humboldt River near Argenta
whose records are virtually duplicated at other sites on these
rivers as stated before. BAn additional station should be establisl
ed on the Walker River below Schurz to measure inflow to Walker
Lake. : ' s £

The proposed program should include provisions to collect
records of inflow, outflow, reservoir contents, aivarsiaﬁé;‘
‘operations schedules, and other pertinent hydrologic data at the
major reservoirsand diversion points in the regulated-streams
systems described above. Priority should be given to the Truckee
‘and Carson Rivers when system studies are started.
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Groups of streoms in an area.-~In certain regions the mean ‘
flow at the mountain front, the lcsses on the alluvial aprons, and ‘l'
g,thavamcunt~ef:snreamﬁlawfthat\ﬁntarsfth@;g@aundnwater~system £rom
groups of streams are needed. It is not neceggary to define the °
flow characteristics of each individual stream, :

The runoff at a mountain front can be roughly estimated at
the present time by use of runoffe-altitude relations and channel-
geometry measurements. With the additional gaging-station records
‘Proposed for natural-flow ephemeral and perennial streamsg, the
runoff-altitude relations can be better defined for the state of
Nevada, These additional records also will improve the relations
for determining the flow characteristics by use of channel-gecmetry
measurements. To supplement these additional gaging=station
recoxrds, scveral discharge measurements should be made on selected
perennial streams each year for a year oxr two during the months of
September, October, and November. These measurements may be used
to adjust the regional runoff-altitude relations to the specific
region as explained by Mocre (1968). A different area should be
investigated cach year.

- Data Analysis

As longer records at more sites become available, regional
analyais by regression should again be attempted, using a model

.and vari&bl@s:which describe the hydrologic and hydraulic processes
on Nevada streams. :

; By 1974 therewillbe 10 years of record on many of the
- crest-stage partial-record staticns. At least by that time an
analysis of these data should be made to provide a method either
of generalizing the 10-year flood or of estimating it at specific
‘ungaged sites on the basis of a small amount of data at the site,

Continuing studies of methods of transferring flow characte:
istics to ungaged sites on the basis of some information at each
site should be made. Emphasis should be placed on improving and
verifying runoff-altitude relaticns, channel-geometry relations
. to flow characteristics, and generalized relations among flow

-Characteristics at various times of the year.

‘ Finally, a continuing appraisal of the data-ﬁalleétiQn
system should be made with respect to needs for information and
as modified by improved analytical methods.




Data to Define Lﬁng—Tarm Trends in Streamflow

The two stations operated for a short time for this purpose
in the current program should be ceontinued in operation indefinite-
ly. Six additional s-ations in the present network are proposed
as long-term stations to be operated indefinitely. The additional
stations were selected to provide a long-term sample reflecting
areal coverage of the State, a range of drainage-area size, type
of streams, and a variety of climatic and physicgraphic charactexr-
istics. The eight stations identified in thig categoxy and pro-
posed for operation indefinitely are listed in table 4 with their
drainage areas and periods of record. One station, Lee Canyon
near Charleston Park, is on an ephemeral stream. ALl others are
on perennial streams.

Table 4.--Proposed long-term trend gtations

Drainage Period

Station area of

number Station nanme {sg mi) record

9-4196.1 Lee Canyon near 9.20 1963 =
Chavleston Park

10-2442.5 Steptoe Creek near 11.1 1966~
Ely

102493 Soutn Twin River 20 1965~
near Round Mountain

102499 Chiatovich Creesk 37.3 1960~
neayr Dyer

10-31865 Lamoille Creek 25 19815=23,
near Lamoille 1943~

103485 Martin Creglk near 172 1921~
Paradise Valley

10-3476 Hurniter Creek near 11.5 le61=
Reno

10-3537 Legnayd Creek near 52 1960~
Denio
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Data on Stream Environment

Data on stream environment should be collected as demands
for this type of information arise and as time and funds become
avallable* Some environmental data are being collected at the
present time for hydrolegic invaatlgatxsns anﬁ channel survays for
1ndlrect measurements.

Gaging Stations for Proposed Program
Recommendations for gaging-station operation for each of

the data types are combined in table A-4 where each station is
classified as to purpose. Locations are shown in figure 2,
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Table A-l,--Ourrent-purnose gauing stetlons
Furpose
! £
Station Assesg«Upera~ Foratast- Water gﬂiiac
number Station name ment | tiom ing Sediment jquality legal
9-4360 - Muddy River near Moapa - - R
9=4132 Mathews Canyon Wash near T % e 5
faliente
9~4183 |Pine Canyon Wash near Calientess |ewmowe |cemame % -
9=4190 - Muddy River near Clendsle b4 s
9=-4196.5  Las Vepas Wash at North et I &4 -
‘ Las Vegas
10-29%%  [East Walker River above s . |ewwes 2 e X B o
Strosnider ditch, near Mason
10-2975  |West Walker River st Hove - X
Bridge, near Wellingten
10-3000  (West Walker River nest HUdsofiewa wwismn | am b X s i i i o b e
10-3015 {Walker River near Wabusk e 4 ¥
10+3090 |[East Fork Carson River near R T I 4 X “ -
Gardnerville :
10-3110  [Carson River at Carson CLEy-—w—e| e X X -
10-3119 Buckland diteh resar Ft, B ]
Churchill .
I0-3120 | Carson River neéar Fo. Churchille!lsmeswws] % X e o X i ind
10+3121.5{ Carson  River below Lahontan el B ¢ X
Reservolr nesr Fallon
10-3122.1|8villvater Diversidn Canal nesr |eewaew] X
Fallon
10-3122.2 8 eilluwater Slough cutoff drafn  |eswe=a| Y%
near Fallon
10-3122.4 | Patute Diversion Drain nesr oo | R -
- Stillwater
10-3122.6 | Indlan Lakes Canal near Fallonws|ecesws b.& -
10=-3127.8 Carson River below Fallopeewmismm | mwemme | ¥ %
10=-3155  [Marvs River shove Hot Springs s i | i % -
Creek, near Deeth
10-3175 {Worth Fork Humboldt River at et I < X
Devile Gate, near Halleck
10-3185 - {Humboldt River fest Blkosswmemsm] wmomem] ¥ X
Huntington Creek near Lee - £

103195

B
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Table I=A.-~Current-purpose paring statiopg--Continued

o Purpose
Station Station Hime }A$$&ES~ Opera~ FGr@éast"“%adimant Water Cazgact
aumber : mant tion ing quality legal
10-3200 | South Fork Humboldt River above |w=smew b e
- Pixie Creel, near Elko

10-3205 | South Fork Humboldt near Elkowsw fasswmew | o F £ - S i
10-3210 - Humboldt River near Carlin % b4 o o
16-3225 lumboldt River at Pallsadewwmews X X b e
10-3235 | Humboldt River near Argentass-- oo % i
103245 Rock CUrpek near Battle Hountalns eeseswsd K g e ke e
10~3250 | Humboldt River at Battle i | K

Mountain
0-3275 | Humboldt River st Comus X
10-3295 dartin Creek near Paradise X

Valley
10-3315 - | Humboldt River neay Rose Creekss |wmswows ¥ -
10-3325 tHurholde~Lovelock Trrigation e O ¢ = =

: Light & Power Cols feeder

carial near Imlay
10-3330 | Humboldr River near Imlay X X
103350 | Humboldt River nest Rve Patghess wsmemew | § X o e s e X i st
10~3478 | Peavine Creek fesr Reno vt . e i e %
10=3480 ?rutkea River at Reno=s b4 £
10-3500 | Truckee River at Vista i X X
103513 | Truckee Canal at Wadswerth Rt R 4 :
10=<3514 | Truckee Canal near Hazen b £ bl
10=3516 | Truckee River below Derby Dam, - X - X

near Wadsworth ;
10~3546, 5 Truckee River at Wadsworth % -
1093517 Tmckeé River at Nixon = - -——-Y B e F
10=3535 | Quinn River near McDarmitt X -
1i~1745 Owyhee River neaxr Gold Ureek X x =
13-1760 | Owvhee River ahove China e F 4 ' e il s e

Diversion Dam, near Ouyhse
13-1772 | South Fork Owyhee River at o | R =
. Spanieh Ranch, near Tuscarora
13-1778 | South Fork Owyhee River near e

Whiteroelk . .

77




Table A-2.-~Streamflow charaéreristics avallable (throuen 1967Y eéxcept monthly mozns

{Streamflow chardcteriscics based on short records may be unreliable)

Type of Streamflow charadteriatics
stream. {cfs)
ied i
& i
ey i
Dralnage 8 oH
Station name area o g = ”§~ '§ i
5 g d 7 T ¥ ;-4;\'
{ag mi) s wlo Roal 8 e & sty
S ER £3 g “wog g
L] w0 e s I L R - g
PR JF ERRa Eul ) T u T T e
o0 ! Aoagteig 2 valod o
£l & Ivears Diw o E Nl e e LT N
L] B . » ol €% B und u s By Py g
3 £ § G eed | TR G Sesd R R 1 | D)
31 A e LR B e SRR H e i
P fad racordy = i 5o s oy L
=415 Pulsipher Wash :
ny Mesquite 4 58] ~==1 % & 71 e i s

9-4196.2 = HMormom Wells
Wash near ,
Lag Vegas 115 Sl B 4 L e R ety RS T e

9-4196.3 Telephone . !
Canyon neay P

Charleston Park Fu20] = X 7 - : L6 | e [n i
9= 4196.4 Kyle Canyon nr

Charleston Park 35.9 1 wewi ¥ B LA | s | i

9~4196.63  Las Vegas Wash
- tributary south
of Nellis Air

Force Base 12 §mme] X & viyie B BN B
9-4196.7  Red Roek Wash
L ny-Blue

Diamond 7.60f -} X | 7 2180 |=oem |omene

9-4216.1 Eldorado Valley
tributary nesr

¢ Nelson : o4l e | % 5 o ] 200 b |t '
10172913 ~Loray Wash trib :
near Cobre 21 e X g e

10~2432.4  Baker Creek ar
~ NATPOWS near

Baker 16.4 K femmion & 850 4.9 18051190 S et
) 1
10243206 Lehman Creek : : \ :
neay Baker 11.0 b & 4.9 2.0 7.6 40 S v e
i i
102437 Cleve Cresk nr ; : :
Ely 31,8 | X j====| 10 | 8.412.6 {11.7] B0 |===1i 3.2
102447 Overland Creek : ' - i
' nr Ruby Valley 9.0 | X fee=={ 8 111.2 3.5 [20.4] 150 |mo jmeam
§
C10-2454.5  1llipah Creek i
tyibutary nesr ;
Hamilton By 47 -] X 7 _ A o e

s




Type of Styeanflow characteristics
_stream Aefs)
@
=
Station name Drainage e o
area 58 o o S
womo ol ) ;
{sq mi} ot 5 i@ & o )
FOR T B R R G - - t
el sl = oah £ biont i o2
© o TR - B L oo
s Bt LN o] LR IR el S =
© 4 @ € ] ,.;I : d} = ,:‘""
] { el %, R ol
g g Years R 6 Gy By L
$od £ of o5 et o N e i ] e
a £ R o o 4o
e b yooord |5 B2 ] iy o
10~2458 Newark Valley
tributary neay ;
Hamilton 157 S 4 IR0 DS P e e T R
10-2459.5.  Bean Flat trib
near Austin 1,1 el X T R A Rtcavtens Eappeny B e
10-2460 Garden Pass Creek
tribucary near
Eureka 2,12 bt K 7 ' G e ——
10-2468,45% Currant Creek
rributary near
Currant 3, 13 | | K 7 B e e

10-2494.11 Campbell Creek
rributary neay

Eastgate b R 7 B s e
©10-2459 Chiatovich Creek ‘
near Dyer 37.3 Ko | i 7 8.4 2.7 § 8.7 240} = e

10-2512.7  Amargosa River
eributary neat ‘
. Hareury 110 e T 6 . 1880 e -

10-3020.1  Besse River

Canyon near i : o
. Schurz 14 e ¢ R R o] FO e
10-3088 Bryant Creek nea : -

Gardneyville 31,1 K | e 6 701 3021100 680) e -
10-3103 Clear Creek neay ) \ -

Carson City 15 K e} L S.81 Zod 5.9 110} e 0.8
10-3118 Carson River neal : .

: Carson City 876 g | el 28 || e | e} 9760 30300~

10=~3120 Carson River neal -

Fort Churchill 1,450 b G 56 B e B s LTS E R
10-3155 Marys River abov

Hot Springs : .

Cresk neat Deetl 415 b e Bl O i 1110 2860~




VTypa af Sereamflow chavacteristics
sfream {cfs
a
il
1 b
Drainage 38 e SRR -
Station name area - 28 i 2 2.8
{sq mi) } o | o~ R e o bradl S0 M
w0 o B g e =R
ook ¥ e ool em ot | 9 $ui —
> o Wl s ou.mEon 3 R
jo = 1 [ e T & & By
o8 (Years (g @5 TR T o R
L o 3 ewd | TT G sl g el [ 1 e
ol of Qo b DT LW LD e f § e
= B = @& oy = LR Bat
record
10=-3165 Lamoille Creck .
near Lamoille 25 ¥ jeee=t 31 (42,81 11.2 [81.3 ] 800 {2150 2.1
10-3175 N,¥F. Humboldt
River at Devlils
Gate, nr Hallec 830 SR O S e OG0 ST 10 e
106~3185 Humboldt River
near Elko 2,800 G T 30 3320 (5010 wew
10-3190 §,F. Humboldt
River near Lee 34 X e M 187,21 17060102.51 800 3.8
10=3205 5,F. Humbolst
River near Elko} 1,310 K o |63 1640 TLBOU  wmm
10-3225 Humboldt River
at Falisade 5,010 QI (DR <, YGTOASHGO i
10~3229.8 -Cole Creek near
Palisade TLoh fewm ] X 7 20 e
10-3230. Pine Creek near
Falissade 999 Ko 14 LA 15200 mwe
10~-3232 Bob Creek nesar
Boowawe 1309 jemed X 7 160 e
10~3255 Beese River near .
Ione 53 X femms |16 110.31 8.6 (18,11 340 0.1
10-3275 Humboldt River
at Comus 12,100 S A PRI B & B R FETO HUQ e
10-3280 Pole Creek near
Golconda 0.7 18 e 7 Gl 1.5 7.5 A0 -
10-3290 fittle Hunmboldt
River near
Paradise Valley) 1,030 b N A 370 11020] wm=
10-3295 Martin Creek neap
Paradise Valley 172 K e 6 130530 16067 S8 1560 150200 3.1
10=3300 Cottonwood Creek
near Paradise
Valley 14.6 1 K e b 5:4 3,519,071 120 i




Typa of

S¢reant low chavacteristics

& renm Lot
g
Drainage ng v
Station name ‘ar&a . : g % % 'g g 5
(51 mi) , SelERgE 8 2 0p
wied b} ek i el L e
©@ @ T e o
et e R L 5 #ed
S S TREEE L b e P ae B e oola e
4 & of B e T e § g
[ =% A L m e e ) Vot
o M recpraln s 5 i W
10-3303 Mullinex Creck
i near Paradise .
Valley P R G e 7. 1290] mms e
103322 Raspbarry Creek
near Mill City AL e |0 R B freme] s o e [ Rt Bt
10=3364.5 Diwmde Valley
tributary near : )
Eastgate 11 I E ¢ & L2600 wm | iimi
1034713 Dog Creck nesr
Verdi 16.2 b R 5 371 BB BB B30 s lees
10-3476 Hunter Ureek
near Reno 115 X} oo B 10:4 LA TG 6] B0 P | e
10-3497 White Creek near 1
Steanboat 8,08 K jrees 5 6.5 YoZl Bo6 11220 wro )i
103525 MeDermitt Cresk ; .
near MeDernitt 228 X e R0 128000 20.70425712550 et O
10-3530 E.F. Quinp Biver ;
pesr MeDermite 140 ¥ e 1O NPE2 RS B138.2] B0 el 00
10~3535 Quinn River near
HcDermite 1,100 k¢ 19 BY0 | e e
10-3535.2 Eagle Creek near ' L v
‘ Orovada YA e X 5 B i
10-3536 Kings River near "
Orovada 15.9 X e 5 3 B R L e ) ety
#
10-3537 Leonard Creck
mear Denio 52 L e 7 3.8 131 5.3 300 teme e
10-3517.7  South Willew Cr ‘
near Gerlach 31 N B ¢ 6 L1100 |=oe e
13-1613 cMeadow Creek
near Rowland 56 K s 6 e e
13-1625 E. . Jarbidge
River tear o
Three Creek,lda B4.6 ¥oofeswmt 181561 FFBII00 893 el 3.2
13~1626 Columbét Cresk '
neay Jarbidgs 3t wme Loy 6 36
13~175% Reed Creek near
Owyhed G0 S seeem 1K & 10




‘Table A~3.;»5min chgggzamriﬁtis&: at paping etations

‘,m Fd f;’ E‘: o 3 E
o 88 oz R
ek Al el 1) R G g @w
‘ SR B RIS I "8 =G lme 23
PRI ] <y B | L T e =0 N ] ER- 1
GEes s = RN N B ol Sl W = ] e B B
L2 5 s PE o D T R el Sk W el g wUE Y _
R R R ] Bl TR BN SV TON I R I B o (R hodl B 85t 2 Eu 22
= o E W Ee i O - & g g e I S “ g u-ag:i'w,—;
£ et 0 = gl B e R BE T e g R T R e o g o DT
P00 -t TR IE T S R R R R TR T
oo o % e R R o o oLa B WLk e
O o Lm =t [ s vy . s TR e e e
HeSl. 88 g Bl ey 2 s AR R
IR R o R R =0 = e bt DL
& v o B v = g g i S ETe s 8 E
b a8 = ;:3, w8 o & 2 S fud o m @
9-4151 4,581 5.6 | 170 109 | 3.8[1,800 136,75 ] 4.25] == 100 100
9-4196.2 115 13.1 ] 210 420 [19.617,200 |36.501 5,251 189 45 23
9-4196.3 7.201 16,5 | 120 710 | 5,717,700 {36,251 5,50 == {100 100
9-4196.4 35.9 | 16.9 75 280 |13.517,800 136,25 5.50] == 100 100
9-4196.63 1,200 5.5 | 260 550 | 2,812,600 136,25 5.00} 207 87 i 70
9-4196.7 7.601 9.4 1 30 578 | 3.016,600 [36.25] 5.50| == | 100 1100
9-4216.1 1.41] 6.3 350 214 1 6,403,100 [35.501 4.50 == | 100 100
10-1729.330 21,0 | 15.5 | 340 190 1 8.516,500 |41.00 4.25] 105 54483
10-2432.4 16.4 1 32.8 | 69 569 6,819,700 139.00] 4.25] - 100 1100
10-2432.6 130 a7 | 84 789 | 6.7]9,900 [39.00 4.25{ -- | 100 100
10-2437 31.8 | 22,3 | 145 353 | 8,908,900 139.25] 4.50] == 1 100 1100
10-2447 9.0 | 34.6 | 85 448 | &,218,600 140,50 6,501 == | 100 100
10-2454,5 5,471 12.5 | 165 145 | 3,517,300 [39.505.50] == | 100 100
10-2458 157 11.2 | 18 291 118.37,800 [39.25] 5.500 67 25 i 30
10-2459.5 C 10} 9.2 | 30 e 3.2 16,400 139,50 6,50 142 e e
10-2460 2,120 11,61 55 {1,200 | 2.717,500 [39.50} 6.25| 216 44 1 38
! 4 : H
10-2468.45 3,13] 10.8 | 288 176 ] 2.2 6,700 138.751 5.25) == | 100 1100
10-2494,11 2,14] 14,0 | 60 222 | 1.817,200 [39.25] 7.750 =~ | 100 [100
10-2499 37.3 | 78,4 1 69 646 | 9.519,700 {37.75) 8.25] 375 97 182
4 b
10-2512.7 110 4.9 | 1365 718 |15.5 14,700 |36.75] 6.00! 164 27 23
10-3020.1 14,0 | 11.8 | 90 200 | 6.316,300 [38.75] 8.75| 200 98 i 87
10-3088 31.5 | 17.1 | 342 256 |10.4]7,400 |38.75] 9.751 -- | 100 100
10-3105 15:0°1 22.0 | 94 518 | 8,016,900 [39.001 9,750 =~ 1 100 1100
10-3110 876 17.1 ] 340 100 166.5 16,400 [38.75| 9.75| 19 62 2 46
10-3120 | 1,450 15,0 | 30 100 197,616,000 [39.00} 9.75} 20 50 131
" . '
10-3155 415 16,0 170 134 142.3 8,600 |41.50| 5,25| 38 6 | 24
103165 25,0 | 37.5 | 317 263 110.819,300 |46.75) 6.50] == | 100 {100
10-3175 830 16.1 | 100 173 [48.6 17,600 [41.25] 5.75] 30 15t




Table A-3.~-Rasin characteyistics at o

o
I

cing stationg=-Continued

e & §i T
¢E |5 S g 28 1w
g |ag l® |24 38 | 24 |38
pef e S P it ol L TN - ey r’x-i ::;xci
. = 9 g £y e soned L) et e
N | . S Lol R (VR B S i 5 oG
IO TS B 1 T ] e e R N R e I = et f G B
LR L] & D [T et 1 b g Zoded 3 B oI £ w0 =
g W el B B e ] ond ol g oW FURE o B ot -t
Soe Tt PRI S R | LERR = [ RC BV RN Y G A g b
ool = s a ba T w8 Eral Tgom b W e s B S wi o e g
£ 06 & [t S B Bl o ESRR T S el R I Co s L2
oo [ R IR I LA O8] e e o S R
Goa bl & w 5o & D B ] B @3 = R e R &
wt o oo o oW [ ST 2 . S u &
g w e T B s NI T =R o e a9 i L
m oy oo Y @ ] el w = W e o b0
Sty B W 5k *u} o] 5 o 3 3 ERE et » i s :i
Ly et et D e 2] - s = O S W i ;T;
10-3185 2, 800 14.7 190 173 66.61 7,000 41.25] 53.50 13 i tat
10-3180 54,0 33.5 272 333 .51 8,600 40,5 650 e 100 100
103205 1,310 14.5 280 508 29,51 8,000, 40,500 5.7 g 18 21
10=2275 5,010 14,2 2440 173 1115 7,300 41,00 5.5 3 e 5
10-3229.8 11.4 12,1 230 251 5,01 5,800 40.50Q GO0 - 160 100
10=3230 999 13.5 40 121 66,51 6,600040.00) 6.25 16 48 27
10-3232 13.9 11.6 230 527 7.2 5,900 40,751 6020 103 66 &k
103255 53.0 21.8 305 142 12,? B,SQO 39,75 7.50 e 100 1060
10-3275 12,100 12.5 270 173 11587 65,8001 40,751 6.25 5 28 3
103280 16.7 20.4 57 G40 7.1 6,500141.00 750 it LSQ 160
10=3290 1,030 14,2 130 152 S5&. 41 6,600 41,30 700 35 22 16
10-3295 172 17.5 141 30 75 0006, 1001 41,50 7050 . 160 10U
10-3300 14.6 201 122 386 5,71 6,3001 4150 1,75 oo 100 oo
10-3303 27.3 16,1 115 557 10815, 8000 41,507 7,50 95 e 45
10~3322 9,411 17.2 255 389 7.1 5,800040,75 2001133 97 82
10-3364.5 11.0 7.0 EE ¥ 432 8.5176,200139.25] 8.00 136 &3 b
103478 16,2 19.5 110 483 4,206, 5001 39.50110.00 e 100 100
103476 1L.5 272 19 561 6,81 8,000,39.50 10.00 i ERAE 100
10-3487 ‘ B.027 3005 75 26 f.2 1 8,5300139.25 10,00 - 100 100
&
103525 225 154 105 68 25,505, 700142.00 1 B0 - 160 100
10=3530 140 16.9 289 73 22,0 e, 100142, 00 7.50 - oo 160
10=-3535 1,160 13.9 200 68 A4,0 1 5,500 42.00 775 12 Al 58
SUl0-3535.2 3.4641016. 1 275 473 6.2 5,900061.75 | 175 152 9 65
10-3536 20.5 19,81 196 378 10,81 6,400142.,00 18,25 e 100 160
10-3537 52.0 13.0 7 387 10,01 5,900141.501 8,75 e 180 1048
10-3537.7 310 11.9 1850 174 100645, 700141.00 9725 it 00 100
13-1613 56 18,9 4ty 149 I 6,6@6 41751 5075 s 100 iele
13-1625 Bh4ub 260 350 12 21,31 7,600142.0074 5.30 e 100 100
13-1626 3,800 21.8 35 4G4 4,7 17,500142,001:5.50 218 45 36
131759 .51 199 260 946 | 6.316,600(461.75 (6,00} - 1w e




Table A-4,~~Streamflow stations recommended for the nrosram

Tvpes of data Recommendations
~ Planning ‘ S
Station ; and desizn o v
nunber : Station namo =] s i i wA
g pred
L] et 2 @ i T
e o £ B TR R o -
e lw g el owEg g i £
“h o0 W] ooww (Y bR 3
Bl B4 i & 4] Thogs e i £ Ak UEE
g el 3 oot Gl dod Gl £ faclil o
RN R W Sh sk ok et T G
9~4156 Pahranagat Valley tributary aear
Hiko i ] i X (SIEHER B GRS [
9= 4160 Muddy River near Moapa = wmwmsoms X O
G4175 Spring Valley Creck neay Ursinaif - o X
9~4182 Mathews Conyon Wash nmear Caliente] X - b G
94183 Fine Canyon Wash near Caliente~-- X b
9=4185 Meadow Valley Wash near Calientedy—we. X B e TR
94190 Muddy River near Glendalg-messwe - X - p R
9=-4196.1 | Lee Canyon near Charleston Parkes] sesses | eworee % b4 b
9-4196.5 | Las Vegas Wash at Novth Las Vegas| % | wewes X R g e
G-4197 Las Vegas Wash near Hendersond! -] «wiaw X -
G=4216.) | Eldorade Valley tributary near
Nelsons EERERIE SRR e % B\ PN
10-2432.4 | Baker Creek at -Narrows, near
Bakerd/ B T 1 FEGRES S SoRIER R ER S (R
10-2437 Cleve Creck near Ely4/ e i % Koo s
10=2646,2 | Franklin River near Arthup—e—ss—ef s X O P
10~2447 Overland Creek near Ely&f wwwwwwww o X FERT TR SR S I
10-2449.5 | Steptoe Creek near Ely- - b ¢ i b4 e
&
102458 Newark Valley tributary nesr ; ’
Hamilton NESRENIY (. X wmmmnd K] i
10-2468.46 | Little Currant Cresk near
Currant e e ¥ X | e
10-2478.6 | Penover g?lley tributary near
Tempiutes Rt e R X it R i e
10-2492.,8 | Kingston Creek below Cougar =
Canyon, near Austin e e X e - % i
10-2493 South Twin River near Round
Mountain w0 | s X X | s
10-2694,.11 | Campbell Creek tributary near
Eastgate i Rt 5 4 e TR RN




Table A4 -=Styeamflow statio

w==Continued

Types of data

Retcomme

sridations
Flanning 2
Station and design & o
nutiber Stetion nane = g o e R
e i 2 4 o
=g o8 ad e h S
w8 W (= B a ) i
(R o i RR=TE ot ) c
B ot S U fe i S i LAY L
e i} ik ol O Ry e e
g s S e g G
10-2489 Chiatovich Creek near Dyey X -
30=2512.2 | Amargoss River nearv Bm&ttyﬁf ~~~~~~~~~~~~ e e | s i X
10-2519.8 | Lovell Wash near Blue Diamondi/—d —wwe- b s b SR e X e
10-3935 East -Walker River ghove
Strognider ditch, neay Mason X e X
10-2975 West Walker River st Hove Bridge
mear Wellington x X e e e e
10-2991 Desert Creek near Wellingtom—w—s o R st ks E e
16-3000 West Walker River neay Hudsonew—] X s fammion o et § R e i
10-3015 Walker River near Wabusks Ko s i i
5 ‘
10-3020.1 | Reese River Canyon nesr 5¢huriﬁj ot i s o % X Koop s o o
10-3105 Clear Creek near Carson Qityﬁ o b R et bttt b
103088 Brysat Creek near Gardnervilless j=wsmes R oo sy R -
10-3080 Fast Fork Carson River near
Gardnerville b4 i w ¥ o i
10=-3104 Dagpett Creck near Genca i X ¥ -
10=-3110 Carson River near Carson (ltye-- 4 - - Ko o
10-3119 Bueckland diteh near Fort
Churchill e DA
103120 Coarsoa River near Fort Churchill A X
#
10-3121.5 ¢ Carson River below Lahontan
Reservolir near Fallon % - b4 .
10-3122.1 | Scillwater Diversion Camal wesy
Fallon ¥ bR e s
10-3172.2 1 Sedllwater Slough cutoff drain
near-Stillvater ¥ s i e N e s
W-3122.4 | Palute diversion drain negar
Stillwater % o QR PR
10-3122.6 | Indian Lakes Canal nesr Fallopss e ekt TR B B
W~3122.8 | Cavson River below Fallon=-sweas X s D R B s
10-3155 Marys Rilver above Hot Springs
Creek, near Deeth p.S - be i i




Table A~f4.~=Stveanflow stations-~Continued

Types of data {Recommendations
Planning g
Station and desien o
numbéer Station name "wﬁgmm““wtggwm" B = b ﬁ
: Frge ) e o ] g
S8 JLEBILEE ITe I8 g5
LI =" oo oW D e o e e . g h
BEJERHIEREL 1ES (5% |89 8
x‘f ;’é - ?:i w oW ow e eE - © e
10-3165 Lamoille Cresk neat Lamolllewe—e b X X
10-3174 North Fork Humbold: River near
Narth Fork i i X X
10=317% Horth Fork Humbaldt River at
Devils Gate, near Halleck Ol st Lt T R et it
10=3185 Humboldt River near E kg b B
10-319% Huntington Creek near Legeme—mms b QU e X
H-3200 South Fork Humboldt River above '
Dixie Creek, near Flko - i X
10=-3205 South Fork Humboldr River near
Elko X - B el v
10-3210 Humboldt River tear Carlifeeswms i s
10-3225 Humboldt River nesr Palisadewess X X o s
10=3235 Humboldt River neay Argentassws— X
10-3245 Rock Creek near Battle Mountains. X
103250 Humboldt River at Battle Mountain ¥ e s A
103255 Reese River near lone X x
10=3265 Big Creek neav Austind/ X X
10=3267 Reese River near Austind/ s X
10-3275 Humboldt River &t Comupgimmssmmmmme x X
1633286 Pole Creek near Golconda X -
10-3290 Little Rumboldt River near :
Paradise Valleyd/ e o X
10-3295 Martin Creek nesv Paradise Valley] swsesss X Ko W4 B i
10=-3315 Humboldt River neay Rose Creek-== X X
10-3325 Humboldt-Lovelock Irrigation,
Light, and Power Co.'s feeder
canal near Imlay b ¢ Z
10~3330 Humboldt River near Tmloy-—snsmmns Roop 2.4
103350 Humboldt River nedy Rye Fatcheis X
10-3473 Dog Creek near Verdid/ X - X




Table A-b,~-Streanflow stations<=Coniinued

Types - of data

ecommendations

Planning - &
chti?n o 1o oand desien M & -G
numbar Station nane o o £ - T A
POl 1] ad §ed 4 (U S 4
oW o E - 3 B
o X Rl =0 §o = £ it
DA I ool - R &
bt £30 bt G = 23 3T g e
sy A D TR B 1 O L oo R R
(SRR B W - ad IR &
10~3476 Hunter Cresk near Rengm-ssessio | e O R el Aaet I SHRE i e
10-3478 Peavine Creck near Repo- - smwee % A A
10-3480 Truckee RIver at Rengmm—ssmm e x el T i o e
10-3489 Galena Creek near it@ambaat}f S I il P N | o s wd X S i i
10-3493 Steamboat Creek at ﬂtaambﬂab£ e X e e X s o e i e
10-3497 Whites Creek near Steamboatd/=we | —mwwe TG EEN R R L e e
10-3500 Truckee River at VislLa--—esseban % s i | e s s Ko o
10-3513 Truckee Canal near Wadswortheees b4 D e
10-3514 Truckese Canal near Hagepw-= e bid b s
10=3516 Truckee River below Derby Dam,
near Wadsworth b8 B Bl e Lt TS G ottt
10«3516.5 Truckes River at Waldsworthsermsee )4 e e X
103517 Truckee River near NLmomy oo X B B bA s o
10=-3525 MeDermltr Creek near MclDermithes | wmoies ¥ X
103530 Fast Fork Quinn River uear
McDermitt e — S R R D
10-3535 Quinn River near McDermiti-owwe- X e i e
10~3536 Kings River near Orovadal/ commea | wwmmm 5 A e Bt o
&
10+3536.5 | Quinn River unear Deniwiwﬁf - e X
10-3537 Leonard Creek noar Denlowssmeaws e s Ko e ez i R e i
10-3537,25 | Red Mountain Cresk near G&rlathﬁf e B X
10-3617 Radger Creek near VYya- X s %
13-1615 Bruneau River st Rowland H L i i ot s i X s S o e i
131745 Owyhee River near Gold Creeks-—se X st b 4 -
13~1760 Owyhee River above China
diversion dam, near OQwyhee & o e B s e e
13-176% Jack Creek below Schoonover
Creek, near Tuscarorab! ol i s | S s ik %
13-1772 South Fork Owvhee River at
Spanish  Ranch, near Tuscarora b4 B Bl Bkl B 4
13-1778 South Fork Owyhee River neavr
Whiterock % e %




i

Table A-§.~-Streamflow stationg--Continued

Types of data Recommendations
; ) Flanmwing g
Stavion “ and design = T
nunbar Station nameé w2 = E - R
“ g w1 4 o g e
S8l LEBLERl Y] 298 £ 5
oDl D o%omD oL o R G
Dol ewneswlgdl onl v o w
= 1 aed Ty kA el £ sl O oo IR
[l e B D W Wl el A ot Tt b JN WIRE
g=1 Cherry Cresk near Adaven X - X
g=2 - PWillow Creek near Warm Sprifgges s X X
g3 HeClusky Creek near Austinesewme b X b4
gts Boone Creek neatr Austin X X
g~5 Figh Creek near Battle Mountalps feesme X %
g-6 Clear Creek near Winpemyepae—s——s ke X %
=7 Buffalo Creek near Cerlach=memme oo - X - X
g=8 Mud Meadow Creek near Gerlachew= lwewmw K e b O
g9 Spring Valley Wash pear Ploche-w peewew L
g-i0 Trout Creek near Contact -~ b4
g-11  Cottomnwood Creek near Contaghess buewmmm X
L
1. sRegulated,
2. Flood=hvdrograph recorder only.
3. To be re-established.
&, Digcontinved at end of 1967 water vear due to lack of funds,
5. Discontinued at end of 1968 water year due to lack of funds.

6.
£

Flow probiahly affecred by cloud-seeding study.
Station number not asgigned.

ﬂs. e
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FIGURE 1.-MAP OF NEVADA SHOWING LOCATIONS OF FLOOD-PEAK PARTIAL-RECORD GAGES
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FIGURE 2,-MAP OF NEVADA SHOWING LOCATIONS OF GAGING STATIONS PROPOSED FOR CONTINUANCE, CODED AS TO PURPOSE
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