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Nevada’s Remnants of
Lake Lahontan
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Problem with Terminal Lakes. Salinity is highly sensitive to
changes in storage.
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Truckee, Carson,
Walker River systems
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Geologic Investigation
by Israel C. Russell
1882 - 1883
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Pyramid and
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Major events effecting
water supply of
Pyramid Lake
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Walker Lake
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Major events effecting
water supply of
Walker Lake
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Walker Lake Salinity Effects on Key Indicator
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Restoration targets: 12,000 mg/L TDS;
3,951 foot level
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Walker Lake and the Mystery of the Missing Salt

Walker Lake Salt Budget

WR; + GWi+ PPTi + LBi + SLi — (GW,+ PPTo + LBo + BlIOo + SLo) = A Salt Mass

Salt Inflows:

WR; - Walker River

GW,; - Groundwater

PPT; - Precipitation

LB; - Lakebed sediments

SL; - Shoreline sediments

USGS

R

Salt Outflows:

GW, - Groundwater

PPT, - Precipitation of salt minerals
LB, - Lakebed sediments

BIO, - Biologic processes (diatoms)

SL, - Shoreline sediments



Salt Budget Estimate

In 1995
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Water Budget and Salinity of
Walker Lake,Western Nevada

‘Walker Lake (. 1) is one of the rare
perennial, terminal lakes in the Great
Basin of the western United States. The
Lake is the terminus for all surface-water
and ground-water flow in the Walker
River Basin Hydrographic Region (fig. 2)
that is not consumed by evaporation,

or

although this site does not have the
longest sweamflow record, no upsream
Teservoirs or origation diversions exist and
streamflow has been measured contin-
uously at the site since 1939. Loag-term.
average anaual flows were estimated by
companng the average annual flow ata

The concentration of dissolved solids
(salts) in the lake and the lake-surface
alurude flucruate primarily i response
to the amounts of water entering and
evaporating from the lake Because
‘Walker Lake is a tenminal sink—it has.
Do documented surface- or grouad-water
outflow—dissolved solids that enter it
accwmulate as the lake water evaporates.
Declining lake levels, owing to namzal
and anthropogenic processes, have
resulted in most Great Basin terminal
lakes being too saline to support fish In
Nevada, the only terminal lakes that
contain fish are Pyramid Lake, Ruby
Lake, and Walker Lake. Dissolved-solids
concentration in Walker Lake increased
from about 2,500 milligrams per liter
(mg/L) in 1882 (Russell, 1885, p. 70) to
13,300 mg/L in July 1904 (US.
Geological Survey analysis), as the lake-
surface altitde declined from about 4,080
to 3,044 feet (f) above sea level (fig. 3).
‘This dramatic increase in dissolved-solids
concentration threatens the Walker Lake
ecosystem and the fish that depend on this
ecosystem.

Streamflow in Walker River
Basin

In most years, Walker River is the
‘primary source of water for Walker Lake.
Flow in the river is mainly from precip-
itation in the eastern Sierra Nevada of
California. Streamflow from the Siemra
Nevada has averaged 327.000 acre-feet
pes year (acre-&'yT) for 55 years, 1939-03
(table 1 and fig 2, total for sites 1 and 5).

All flow data in table 1 are adjustad to
the 55-year period of continuous record
(1939-93) at site 4 (Sg. 2), bacause,

gaging station with the average
annual flow at site 4 for years of concur-
rentrecord. Then, this partal record was
adjusted to a long-term average using the
55-year average atsite 4.

Streamilow is measured approxi-
‘mately where the principal streams eater
and exit each valley (fig. 2). Lirtle ground
‘water flows berween valleys, so the differ-
ence berween streamflow entering and
exiting a valley can be used to estumate the
consumpton of surface water in the valley
(table 2). Streamflow is consumed by
evaporation and transpiration from
imigated crops and pasture land, natural
vegetation, and water surfaces. River
‘water also recharges ground-water

aquifers

In some valleys, Jocal streams also
contribute surface-water flow. Thus,
estimates of surface-water consumption in
table 2 are minimum values, because local
streamflow in valleys may not have beea
measured. In Smith Valley, 8,700 acre-
ft'yr of Desert Creek flow has been in-
cluded in the water budget. In Antelope
Valley, the contribution from Mill and
Slinkard Creeks is unknown, so the
difference of 15,000 acre-ft between
average inflow and outflow underesti-
‘mates total surface-water conswmpaion.

‘Water Budget for Walker Lake

‘Walker Lake volume decreased from
8,660,000 acre-ft in 1908 to 2,060,000
acre-ft in 1994—an average 76,000 acre-
ft/yr. Walker Lake lost an average of
59,000 acre-ft'yr during 1939-03—less
than during 1908-94 mainly because of
decreasing lake-surface area.

The average annual volume of water
entering Walker Lake from Walker River
during 1939-93 was estimated to be

Figure 1. Walker Lake. June 1071; southward view from west shore; lake-surface
afitude, 3,074 feet (20 feet above level of July 1904). Photograph by Steve

Van Denburgh, U.S. Geological Survey.

Thomas, 1995



Estimated Trend of Salt Mass in Walker Lake
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Revised Salt Budget Estimate in 2015
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Walker Lake Salt Budget and the Mystery of the Missing Salt
By Kip K. Allander (kalland@usgs.gov), U.S. Geological Survey, Nevada Water Science Center, Carson City, Nevada
James M. Thomas, Desert Research Institute, Reno, Nevada

Problem Salt Budget

Implications

grures thersbes ar O cormareratas

403 (Decenbar 1981 e

A ariae e
Inee et (Twnspar) -
rben
; = W e
% 3 &= T won
Fagee 1 ocatem of Walles | e aud Walet Fust b, west =2 = 1
contl Rewn, USA. a o
& a

LR RNR] S

TR
e
e

Allander and Thomas, 2015



Estimated Trend of Salt Mass in Walker Lake
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Salt Mass, in millions of Tons
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Walker Lake and the Mystery of the Missing Salt

Walker Lake is losing ~50,000 Tons/yr more salt than expected.
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Unknown chemical
precipitation?

Is it shoreline deposition?

Will salt re-dissolve when
lake level’s rise?
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Barrenchea, USGS, 2015



Summary

Nevada’s remaining Terminal Lakes are important to migratory
water fowl, fisheries, and Native American Cultures.

Pyramid Lake levels and function has stabilized.

Winnemucca Lake is really an ephemeral lake and virtually no
chance it will return in modern times.

Walker Lake fishery is gone but may recover to a viable fishery
again someday.

Salt mass in Walker Lake is decreasing but unknown where salt
IS going and if it will effect restoration.
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