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WEST FORK CARSON RIVER AT WOODFORDS, CALIFORNIA

41 years of rec

g

g
)
g —_—
# 1000 \
: N
= i -
2 o ‘
’ ™~
10N } %
! b 0,0
18
L M
PN L
* \ L] I | 000
hy O
¢ 4 7‘@ & H I
\2:? R » (3 7 ] { ¥
,I,Q e dqQ e\‘) { L |- 100
. \&w‘:’_ U N J A

o
&

3
» J(,,J‘

o % at i &
“er " 75,000 ac-ft/yr &

ords 1939-79

g 1006
Q
a2
w
=
&
g
=
g
&
#
1=} 1600
=
]
3
= 4
; ™N
(<) ™ -
=
S 100 4
3
H
00 .

MEAN MONTHLY DISCHARGE, IN CUBIC FEET PER SECOND

/0030

Jooo

DISCHARGE, IN CUBIC FEET PER SECOND
3
S

MEAN MONTHLY DISCHARGE, IN CUBIC FEET PER SECOND

103

09000

EAST FORK CARSON RIVER NEAR GARDNFRVILLE

51 years of records 1909-79
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Data for this station
not included in table
because time period

not comparative
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CARSON RIVER NEAR EMPIRE

20 years of records 1901-23
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Annual mean streamflow in the Truckee and Carson River basins, 1970-79

[Discharge statistics for period October 1969 to September 1979 (1970-79 water years) to provide a common basis for
Percentiles are for those discharges that occurred

comparison between stations with different periods of record.
less than the indicated percentage of the period 1970-79]

a

3
8

1000

DISCHARGE, IN CUBIC FEET PER SECOND
3
[V

I&eo)

MEAN MONTHLY DISCHARGE, IN CUBIC FEET PER SECOND

10311000

CARSON RIVER NLAR CARSON CITY
40 pears of records 1940-79
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Drainage Mean annual discharge Normal annual mean (ft3/s)
Gaging station s (Cullaie (Acre-feet = 6 73 Remarks
(square feet per & N per- per- per-
miles) second) B ‘y centile centile centile
&
L 4
Truckee River basin
10337500 Truckee River at 507 258 187,000 - 171 255 343 Regulated outflow from Lake
Tahoe City, cCalif. Tahoe.
10344400 Little Truckee River 146 150 109,000 81 160 195 Outflow from Stampede
above Boca Reservoir Reservoir.
near Truckee, Calif.
10344500 Little Truckee River 173 158 114,000 98 123 180 Outflow from Boca Reservoir.
below Boca Reservoir
near Truckee, Calif.
10346000 Truckee River at 932 744 539,000 549 675 970 Includes releases from_five
Farad, CcCalif. lakes or reservoirs.
10348000 Truckee River at 1,067 613 444,000 433 523 849 Upstream municipal and
Reno, Nev. agricultural diversions.
10350000 Truckee River at 1,431 731 529,000 505 674 993 Upstream municipal return
Vista, Nev. flows and agricultural di-
versions and return flows.
10351300 Truckee Canal near - 287 208,000 224 285 341 Diversion to the Newlands
Wadsworth, Nev. irrigation project.
10351400 Truckee Canal near 2 219 159,000 158 224 273 Upstream agricultural diver-
Hazen, Nev. sions. Truckee River in-
flow to Lahontan Reservoir.
10351600 Truckee River below 1,676 424 307,000 116 396 689
Derby Dam, near
Wadsworth, Nev.
10351650 Truckee River at 1,728 451 327,000 130 417 710 Upstream ground-water accre-
Wadsworth, Nev. tions from agricultural
surface and subsurface
return flows.
10351700 Truckee River 1,827 458 332,000 105 348 665 Upstream ground-water accre-
near Nixon, Nev. tions. Gage used by water
Carson River basin -
°
10309000 East Fork Carson 356 332 241,000 250 38I 411 Outflow from the Sierra
River near Nevada.
Gardnervilie, Nev.
10310000 West Fork Carson 65.4 93 68,000 73 102 118 Outfiow from the Sierra
River at Woodfords, Nevada.
Calif.
10311000 Carson River near 886 385 257,000 256 401 460 Upstream agricultural di-
Carson City, Nev. versions and return flows.
Includes 8,600 acre-ft of
- treated effluent from
N Lake Tahoe basin.
10312000 Carson River near 1,302 325 235,000 221 369 444 Upstream agricultural di-
Fort Churchill, versions and return flows
Nev. and municipal return
flows.
10312150 Carson River below 1,801 478 346,000 411 498 522 Releases for agriculture in
Lahontan Newlands Project include
Reservoir near ~ Carson River and Truckee
Fallon, Nev. River water.
10312280 cCarson River below - 19 14,000 3 9 23 Upstream agricultural di-
Fallon, Nev. versions and return flows.
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CARSON RIVER NEAR FORT CRURCHTLL
65 years of records 1912-79
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CARSON RIVER BELOW FALLON

13 years of records 1967-79 S |/

STREAMFLOW CHARACTERISTICS OF THE TRUCKEE AND
CARSON RIVER SYSTEM

This plate shows some of the basic characteristics of
streamflow for 17 principal gaging stations on the Truckee
and Carson Rivers (see table). For each of 14 stations
where data permit, a pair of hydrographic diagrams show
data for ready comparisons among stations and an overall
perspective on the basins.
show the mean flows by month for the period of record
indicated. The width of the plots is scaled to the average
annual flow for that same period. The two-dimensional
plots each show year-by-year variations in three significant
streamflow characteristics. The vertical lines indicate the
instantaneous peak flow for the given year. The upper
connected line (blue) indicates the average discharge for
the 30 consecutive days of highest flows each year for the
periods when those data were available. Similarly, the
lower connected line (red) indicates the average discharge
for the 30 consecutive days of lowest flows each vyear.
Values less than 10 cubic feet per second (ft3/s), are not
shown. The green line represents the average annual flow.
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TRUCKEE RIVER AT TAHOE CITY

73 years of records 1895-1979
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The three-dimensional diagrams

" The data used to compile these plots is readily availa-
ble to requestors through the WATSTORE Data Files and
related programs explained on page 64 of the accompanying
text. In preparation for producing a flow model, the data
are being used to generate synthesized flows for many of
the gaps shown on the plots. The computation of these
flows will then lead to a continuous data base for con-
current periods for many studies, and facilitate hydrologic
studies in the future.

The diagrams illustrate several similarities and differ-

“ences between the two rivers. The similarities arise from

the natural patterns in precipitation and runoff, and down-
stream patterns of water use. The differences relate to the
degree to which each river is regulated by dams. For
example, the highest peak flows occurred during the same
years at most stations. This suggests that the precipitation
causing them was regional in scale and that flooding
affected the entire study area at approximately the same
time. Specifically, regional flooding occurred when warm
rains of mid-to-late winter storms fell.on and partly melted
the existing snowpack.

Drought also affected the entire area during the same
periods, but the plots for the Truckee River look different

10346000
TRUCKEE RIVER AT FARAD
71 years of records 1909-79
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10344500

LITTLF TRUCKEF RIVER BELOW BOCA DAM NEAR TRUCKEE

46 years of records 1911-79

\\\
N
\\\

\L\L o \\ ‘ { ! | J
SRV M S
»EE \T\\\\ "’7*6\’P 5 \)Dp. ‘

B i)%\\ \\ 6‘4‘? s | v | \ L o
RN " N b » }
i G:E\\T {3/2 (V: \\“‘ i ‘)‘;/ : Jw[ '

132,566 ac-ft/yr ‘ »

OPEN-FILE REPORT 84-576

Preparation of the Block Diagram

The three-dimensional oblique view of the Truckee and
Carson River basins was prepared by Margaret A. "Peg"
Rawson expressly for this study to aid in showing the
topographic features of the basins and their relations to
streamflow characteristics. The block diagram is an
isometric projection because planimetric information is pro-
jected into another format while the sizes and distance
relations of features to one another remain unchanged.
This is not a perspective diagram in which distant features
would appear smaller than closer features of the same size.
Thus, the relative sizes of Lake Tahoe, Pyramid Lake, and
Carson Sink, for example, are in the same correspondence
as those shown on plate 1. Indeed, the block diagram is
simply a reduced vertical projection of the study area map
on plate 1 tilted toward the viewer and seen from the
northeast. Thi$ viewpoint was chosen to show as many
features of the basins as could be shown without obscu-
ration by mountain ridges. From this viewpoint, one is
able to look up the canyons of both rivers and see the most
important features. To accentuate differences in terrain, a
4x vertical exaggeration was chosen, and final shading was
done using an imagined light source in the west.
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41 years of records 1939-79
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CARSON RTIVER BELOW LAHONTAN RESERVOIR NEAR FALLON

13 years of records 1967-79
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TRUCKEE RIVER NEAR NTXON
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23 years of records 1958-79
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from those of the Carson River because of reservoir regu-
lation on the Truckee. At Truckee River at Farad
(10346000), reservoir storage moderates the effects of minor
drought so that only the most severe low-flow periods are
indicated. In contrast, the plot for the Carson River near
Carson City (10311000) shows the variability in low flows
typical of the unregulated system. The persistence of
drought on the Carson River is better indicated by the
30-day mean high flow trace that shows the major Fflow
deficiencies in 1958-60 and 1976-77.

The plot for the Carson River near Fort Churchill
(10312000) for example, suggests that there is no long-term
climatic trend apparent in the 68 years of record. That is,
the unregulated system shows no apparently consistent
tendency toward either higher or lower flows. Plots for the
Truckee River at Farad, Reno, and Vista show the ten-
dency of reservoir operations to maintain low flows at a
somewhat consistent level. However, the long-term effects
of reservoirs on high flows is not readily apparent because
major new flood control structures were not added until the
late 1960's and early 1970's.

Similarities in the hydrologic characteristics of the
Truckee Meadows and Carson Valley' are shown by the mean

monthly flow diagrams for stations upstream and downstream
of those areas. The basic patterns of the diagrams for the
Farad and Vista stations are similar, indicating that water
consumed in the Truckee Meadows is replaced by tributary
inflow and ground-water discharge. Comparisons of the
East and West Fork Carson River stations with the station
near Carson City show a similar result. However, upstream
storage on the Truckee River provides a sustenance of flow
during the drier months that is lacking on the Carson, and
Carson River flows drop abruptly during the summer
months. ~— ) :

Water uses from Lahontan Dam downstream result in a
significantly differeht pattern of mean monthly flows. Water
is stored in Lahontan Reservoir during the winter and early
spring, then released throughout the summer irrigation
season. Thus, the highest flows occur downstream from
the reserveoir while the rivers upstream are receding to
their annual low flows. Although subdued, a similar
pattern exists for the Truckee River at Tahoe City
(10337500). There, storage is attempted during the spring
runoff season for later release for summer uses downstream.
A more detailed account of reservoir operation on the rivers
is given in the accompanying text (p. 32).
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10351600
TRULKEE RIVER RELOW DIRBY DAM NEAR WADSWORTH



