EVALUATION OF SELECTED WATER-
MANAGEMENT ALTERNATIVES

An evaluation of alternative methods of water
management involves an appraisal of the present
(1988) operating conditions and the physical and social
constraints that restrict changesin operations. This
evaluation recognizes the socia constraints, but
focuses on the hydrologic constraints, recognizing that
although social constraints might seem to be more
encumbering, they often are far less static than the
physical constraints presented by precipitation, stream-
flows, and the aquifer system. Much of the evaluation
relies on simulation results from the valleywide
ground-water flow model to quantify the likely effects
of different management alternatives.

General Water-Management Considerations

Water management of the OwensValley involves
acomplex array of conflicting needs and desires. The
residents of the OwensValley need water for local uses
such as ranching and domestic supply. Many of the
residents desire that water be used for the aesthetic
aspects of the valley such as flowing streams and to
provide the water needs of native vegetation. The Los
Angeles Department of Water and Power, although
recognizing these local needs and desires, has
continuing needs to export water to Los Angeles. As
regional water supplies dwindle and the population of
southern Californiaincreases, LosAngeles may desire
to export additional high-quality water from the Owens
Valley. In the difficult task of balancing conflicting
needs and desires, the emotional side of water-
management issues often tendsto take precedence over
otherwise purely technical issues.

The goals of water management in the Owens
Valley consist of fulfilling both needs and desires. The
primary goals include supplying sufficient water for
local domestic, ranching, and municipal uses; for
native vegetation and aesthetics; and for export to Los
Angeles. Secondary goals include mitigation of
pumping effects on native vegetation in the immediate
area of wells and enhancement of selected areas of the
valley. Inherent in achieving these secondary goals, if
other water-management practices are continued, isan
acceptance of alikely overall decreasein the quantity
of native vegetation in other areas of the valley. An
ongoing management goal since 1970 has been to
decrease consumptive use of water on ranches and

lands leased by the Los Angeles Department of Water
and Power and to use water more efficiently throughout
the valley. Achievement of each of these goalsis
limited by avariety of considerations that constrain
water management in the Owens Valley. The major
considerations are described bel ow.

Regional water supplies—The OwensValley
is part of amuch larger network of water supplies,
transport, and use. In southern California, water is
obtained from alimited number of sources, primarily
from northern California, the Colorado River, and the
OwensValley. The use and export of water from the
Owens Valley must be viewed within the larger issues
of water supply and demand within the arid Southwest,
particularly southern California.

Export of surface and ground water.—\Water-
gathering activities a ong the aqueduct, primarily north
of the OwensValley in the Mono Basin and the Long
Valley, contribute to the total export of water to Los
Angeles. A series of reservoirs and ground-water
basins along the aqueduct system between the Mono
Basin and LosAngeles are used to regul ate flow and to
store water from one year to the next. Because these
storage capacities, in general, are limited, a nearly
constant export of water from the OwensValley is
desired. Since 1970, ground-water withdrawals from
the Owens Valley have been used to augment surface-
water diversions. In an average-runoff year, some
ground water typically is exported; however, in a
bel ow-average runoff year, the quantity of ground-
water exported out of the valley isincreased signifi-
cantly to make up for the shortage in surface water.

Antecedent conditions from the previous water
year affect the quantity of export desired by the Los
Angeles Department of Water and Power. If antecedent
conditions are dry, then less water is stored in reser-
voirs and ground-water basins along the aqueduct sys-
tem, and more water is needed from the OwensValley.
Asshownin the antecedent conditionsinturn
affect the quantity of ground water that is pumped. If
the preceding year has had average or above-average
runoff, then ground-water pumpage isless.

The exportation of water from the OwensValley
to LosAngeles has been the subject of many controver-
siesand lawsuits. Historically, Californiawater law has
been interpreted to require maximum beneficial use of
water (State of California, 1992). In the early 1900's,
beneficial use was nearly synonymous with reclama-
tion of theland for farming and for industrial and muni-
cipal use. Since about 1970, the historical beneficial
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uses of water have been constrained by various envi-
ronmental issues, such aspreservation of phreatophytic
vegetation in the OwensValley and the maintenance of
lake levelsin the Mono Basin for wildlife habitat.
Complying with environmental constraints and satisfy-
ing reguirements of the California Environmental
Quality Act (CEQA) play an increasingly critical role
in the export of water from the Owens Valley.

L ocal use of water.—Water use within the
Owens Valley includes commitments of water to each
of the four major towns, four Indian reservations, three
fish hatcheries, and many ranches(fig. 1//pl. 3] and

Hollett and others, 1991, fig. 5). More
recently, additional surface and ground water has been
committed to maintain several enhancement and miti-
gation projects. These relatively high-water-use
projectsare scattered throughout the valley and provide
maintenance of pastureland, wildlife habitat, and
riparian vegetation.

Water management in the OwensValley also has
been affected by litigation, particularly the “Hillside
Decree” (LosAngeles and Inyo County, 1990a,

p. 5-16). Thislegal injunction required that ground-
water pumpage in the Bishop area be used locally
within an area extending from north of Bishop to just
north of Klondike Lake. Within this area,
which isreferred to as the “Hillside area” or “Bishop
Cone,” no ground-water pumpage can be exported to
other areas of the valley, or out of the valley to Los
Angeles. Although the injunction protects the Bishop
area, it severely constrains water-management options
for thevalley asawhole. The Bishop area has the most
abundant native water suppliesof any areaof thevalley
asindicated by the large discharge of Bishop Creek
(average annual discharge is more than 90 ft¥/s). Even
if local residents, the Inyo County water managers, and
the Los Angeles Department of Water and Power
should agree on extracting additional ground water
from the Bishop areato compensate for reducing
ground-water pumpage from another areaof thevalley,
the injunction prevents this reallocation of water.

Hydrologic consider ations—Water manage-
ment within the OwensValley also is constrained by
physical limitations. Streamflow varies within each
year, aswell asfrom year to year. During some high-
flow periods, not all streamflow can be captured for
export or recharged to the ground-water system.
During drier periods, minimum flows in the tributary
streams may be required to maintain fish populations,
and ground-water-recharge operations may be

restricted. Some tributary streams, such as Oak Creek,
have alarge discharge, but arelatively small alluvial
fan to be used for ground-water recharge. Other
streams, such as Shepherd Creek, have a small
discharge and alarge aluvial fan.

Antecedent conditions affect the saturated
ground-water system. As much as a 3- to 12-month
delay occursin the effect of an above-average runoff
year on ground-water levels and discharge rates
(well 1T spring discharge,. This means
that above-average runoff will mitigate some of the
adverse effects of a drought that occurs the following
year. Ground-water |levels beneath the valley floor will
tend to rise at the same time asthere is a need for
additional ground water by native vegetation. The
adverse effects of an extended dry period, however,
will not be counteracted immediately by an above-
average runoff year; the delay in recharge essentially
extends the drought for an additional 3 to 12 months.

Antecedent conditions for the unsaturated zone
are equally important in water management, as
determined during the cooperative vegetation studies
(Groeneveld and others, 19864). In particular, the
guantity of water in the unsaturated zonethat is carried
over from one year to the next isaprimary indicator of
whether native vegetation will remain healthy
(Groeneveld and others, 1986b; Sorenson and others,
1991). Asaresult of thisfinding, past water-
management practices may need to be altered. For
example, ground-water pumpage could be restricted
whenever antecedent soil-moisture conditions are too
dry.

Simulation of Selected Water-Management
Alternatives

The valleywide ground-water flow model was
used to evaluate selected water-management alterna-
tives for the Owens Valley. The specific alternatives
described irftable 14/were chosen after discussion with
thetechnical staffsof Inyo County and the LosAngeles
Department of Water and Power. The primary items of
concern to valley residents and water managers were
the long-term effects of continuing present (1988)
operations (alternative 1); the effects of less runoff
resulting from long-term climatic cycles or changein
climate (alternative 2); the effects of long-term varia-
tions in average pumpage (aternative 3); and the ways
to mitigate effects of a severe drought and to take

Evaluation of Selected Water-Management Alternatives 103



Table 14. Simulated water-management alternatives for the Owens Valley, California

[na, not applicable, because the solution does not depend on initial head]

Simulated

. Related
water- . Type of Initial )
Description . . " figures
management simulation conditions
. (number)
alternative
1 Continue 1988 operations Steady state.................. 7= VR 26 and 27
2 Continue 1988 operations with variations in recharge of Steady state.................. 7= VR 28
plus or minus 10 percent of the 1988 steady-state value.
Simulates long-term change in climatic conditions.
3 Continue 1988 operations with variations in pumpage from Steady state.................. NA..oceiirenenins 29
0 to 125 percent of the 1988 steady-state value.
4 A 9-year sequence consisting of: Transient Results for water- 30, 31, 32,
3 years of drought (9 years). management and 33
3 years of average conditions aternative 1.

3 years of wet conditions.

advantage of unusually wet conditions (alternative 4).
Thefirst three alternatives were simulated with steady-
state conditions; the fourth alternative was a 9-year
transient simulation.

Because water management in the OwensValley
is exceptionally intricate—involving more than
40 streams, 30 canal's, 600 gaging stations, and
200 production wells—the alternatives were designed
to simulate general valleywide conditionsin order to
illustrate how the overall system responds. More
detailed site-specific investigations, such as predicting
the effects of managing selected wells or streams, are
being conducted as part of ongoing water-management
activities by Inyo County and the LosAngeles
Department of Water and Power.

Alternative 1: Continue 1988 Operations

Alternative 1 addresses the question, “What will
happen if present (1988) operations are continued?’
That is, what will be the average condition (steady
state) of the aquifer system if operations as of 1988
are continued for along time, probably tens of years?
To aid in defining 1988 operations and in evaluating
the difference between present and past water-
management practices, general water usein the Owens
Valley since about 1900 was summarized. Periodswith
relatively similar characteristics of water use, and
therefore relatively similar operation of the surface-
water and ground-water systems, were identified

(table 4)| Results of thisanalysiswere used in selecting

appropriate time periods to calibrate and verify the
ground-water flow model, aswell asinidentifying how
1988 conditions were different from past operations,
even those as recent as the early 1980's.

Changes in water-management operations
undoubtedly will be made asthe hydrologic system and
native vegetation of the Owens Valley are more fully
understood. An important caveat in viewing the “ 1988
conditions,” as defined in thisreport, is that the study
period was atime of considerable change, or proposed
change, in water-management practices. Wide-ranging
discussions between Inyo County and the LosAngeles
Department of Water and Power typify the process of
developing ajoint water-management plan for the
valley. Possible changes in water management being
discussed include discharging asmall quantity of water
down the lower Owens River to maintain wildlife
habitats along the river; installing new wells or using
surface-water diversions to provide water for addition-
al enhancement and mitigation sites; and installing new
production wells with perforations only in the lower
zones of the aquifer system (hydrogeol ogic unit 3)—
not in hydrogeol ogic unit 1 where effects on the water
table and native vegetation are more direct. Additional
pumpage for enhancement and mitigation projects may
prompt areduction in pumpage for other uses, includ-
ing export. Thus, the 1988 conditions as defined in this
report likely will evolve over time as understanding of
the hydrology of the Owens Valley improves and
negotiations between Inyo County and the LosAngeles

104 Evaluation of the Hydrologic System and Selected Water-Management Alternatives in the Owens Valley, California



Department of Water and Power continue. Neverthe-
less, the 1988 conditions as defined in this report repre-
sent the best estimates of future operations based on
information available in 1988, and most results based
on this definition will not be changed significantly by
minor changesin local operations.

Average 1988 conditions in the Owens Valley
were defined using a combination of long-term
historical data (water years 1935-84) and selected
recent data (water years 1985-88) that reflect recent
water-management practices [tables 4Jand[11). The
selection of specific values for the ground-water flow
model can be grouped into four categories depending
on how static each item has been.

L ong-term average relations—A long-term
average period, water years 1935-84, was used to
define average-runoff conditions. The relations of
runoff to ground-water recharge for tributary streams
(fig. 13) and for ungaged areas|(table 11)| both of
which were used to simulate ground-water conditions
during water years 1963-88, were assumed to remain
valid for future conditions.

L ong-term constant values—Underflow and
recharge from precipitation were held constant as they
had been during simulation of water years 1963-88
(table 11)

Recent constant values—Recharge from
irrigated areas wasthe same asthe constant val ues used
during simulation of water years 1970-88. This period
reflects the change in water use that occurred about
1970|(table 4)| The maximum evapotranspiration rate
was the same as that used to simulate water years
1978-88.

Recent aver age values—A recent period
(water years 1985, 1986, and 1988) was selected to
represent average conditions for those items that were
recently added or changed. The selection of these
specific yearsincluded an evaluation of the probability
of different percent-runoff year and of the
effect of antecedent conditions on pumpage((fig. 18).|
The selected period includes a wet water year (1986),
an average water year (1985), and adry water year
(1988). This period was used to determine recharge
from miscellaneous operations, recharge from water
use on Indian lands, recharge from canals and ditches,
and discharge from pumping. Pumpage from
enhancement and mitigation wells, which were being
installed during water years 1985-88, was planned to
provideavirtually constant supply regardless of runoff

conditions (R.G. Wilson, Los Angeles Department of
Water and Power, oral commun., 1988). As aresullt,
average pumpage for enhancement and mitigation
wellswas defined asthevaluesfor water year 1988. An
important assumption regarding pumpage was that
average pumpage for enhancement and mitigation
projectswasin addition to average pumpage for export.

These values of recharge and discharge defined
for average 1988 conditionswere used in the calibrated
ground-water flow model to determine a steady-state
solution of simulated heads, recharge, and discharge
(table11). Thesimulated changein water-table altitude
between water year 1984 (fig. 19/and|pl. 1) land 1988
steady-state conditions is shown in figure 26] Water
year 1984 was chosen for comparison because ground-
water levelswererelatively high over most of thebasin,
most springs had resumed some discharge, and the
ground-water basin was nearly as “full” asit had been
prior to 1970 (Hollett and others, 1991). A comparison
of water-budget components for the 1988 steady-state
period with those for water years 1963—69 and water
years 1970-84 is shown in These three peri-
ods represent the main changesin the Owens Valley
hydrologic system|(table 4)| since the early 1900's.

On the basis of the model simulations, changes
in the 1984 water-table atitude and in recharge and
discharge will occur if the 1988 operating conditions,
as defined above, are continued. Most of the predicted
water-table changes occur in the alluvial fan areas,
particularly in the Taboose—Aberdeen and Independ-
ence areas (sections C—C' and D-D',[fig. 26). A large
difference also is predicted in the Laws area and near
Big Pine. The valley floor exhibits somewhat less
change in the water table, as expected because of
hydraulic buffers. Decreasesin evapotranspiration and
changes in the ground-water flow rate to or from the
river—agueduct system and the lower OwensRiver tend
to minimize fluctuations in heads. On the valley floor,
changes are characterized primarily by differencesin
recharge and discharge, as indicated by the smulated

decrease in evapotranspiration|(fig. 27 |a\nd table 11).
Interestingly, total ground-water inflow isgreater inthe
1988 simulation because alower water table
induces additional recharge from surface-water
features. On the basis of observations made during
calibration and verification of the ground-water flow
model and during testing of water-management

alternative 4, described later, reaching new steady-state
conditions may require as much asfrom 10 to 20 years

of similar operations (fig. 21]and pl. 1).
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Figure 26. Simulated change in water-table altitude in the Owens Valley, California, between water year 1984 conditions and

1988 steady-state conditions.
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GROUND-WATER INFLOW | GROUND-WATER OUTFLOW

Water years 1963-69

Inflow (198,000) Storage gain (7,000) Outflow (191,000)

Tributary streams 54%

Evapotranspiration 53%

Precipitation
1%
Underflow

Underflow
0 " 3% 5%
ngage —
Irrigation .
runoff and River Springs and
from . 9%

: watering of : seeps
mountain Lakes, livestock River- Pumped and 13%
front and 3% reservoirs, canals, 9% aqueduct flowing wells
bedrock ditches, ponds, and ° channel 11%
outcrops miscellaneous water 9%

13% operations 17%
Water years 1970-84
Inflow (186,000) Storage loss (12,000)  Outflow (198,000)
Tributary streams 55% Lower Evapotranspiration 34%
Owens
River
Precipitation 7%
1% -
Underflow _ ~ver Underfl
. aqueduct 1 eor oW
Ungazes : ° channel 5%
rdage Irrigation 3% Springs and
from and_waterlng seeps
mountain Lakes, of Il\g/sotock Pumped and 1%
front and 3% reservoirs, canals, flowing wells
bedrock ditches, ponds, and 50%
outcrops miscellaneous water
14% operations 18%
1988 Steady state
Inflow (205,000) Storage change (0) Outflow (205,000)
Lower Owens
Tributary streams 47% River 5% o
L Evapotranspiration 17%
Precipitation
1%

River-aqueduct

channel
Ungaged 8% Underflow
runoff 5%
¢ Underflow
rom 206
mountain

Irrigation and
front and Spillgates Lgkes, A Pumped and
bedrock reservoirs, canals 9 i
3% ) ; J livestock flowing wells
outcrops ditches, ponds, and p 73%
12% miscellaneous water %

operations 21%

Figure 27. Simulated ground-water budgets for the aquifer system of the Owens Valley, California, for water years 1963-69, water years
1970-84, and 1988 steady-state col

nditions. Average inflow, outflow, and change in storage are expressed in acre-feet per year. Refer to
text for model assumptions and tojtable 11for precise values.
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Table 15. Average pumpage from well fields in the Owens Valley, California

[ns, not simulated; wy, water years. Values in acre-feet per year. Values for 1-year responses are in excess of 1988 steady-state pumpage]

Well fields (figure 17)

Independence South

Time
. . Big Taboose-  Thibaut-  Indepen- i Lone
period Laws Bishop Pine Aberdeen  Sawmill dence— Symmes-— Bairs- Subtotal Pine Total
Shepherd  George
Oak

1963-88 wy... 11,805 9,754 20,477 15,336 8,657 7,134 7,335 1,765 16,234 1,539 83,802
196369 wy... 5,290 6,091 668 1,783 339 3,382 2,044 327 5,753 259 20,182
1970-84 wy... 12,429 10,699 25,994 18,950 10,167 7,789 8,336 2,199 18,324 1,997 98,559
198588 wy... 20,868 12,623 34,453 25,505 17,549 11,245 12,842 2,651 26,738 2,062 139,798
1988 steady 29,391 11,962 37,113 22,386 21,169 11,497 11,500 1,952 24,949 2,305 149,275

State.
1-year unit 10,000 10,000 10,000 10,000 10,000 4,608 4,609 783 10,000 ns 60,000

response

(figure 34).
1-year 10,280 5,518 14,873 16,894 4,427 9,412 10,140 3,408 22,960 2,018 76,970

response

(figure 35).

Although some uncertainty is present in the
assumptions of this simulated steady-state condition,
the general conclusions are not altered by dslightly
different assumptions about specific recharge or dis-
charge components. The main difference between the
1988 steady-state val ues of recharge and discharge and
previousvaluesisthe marked increasein ground-water
pumpage, especially pumpage from enhancement and
mitigation wells|(table 11)} An additional differenceis
that the long-term average runoff (100 percent of
average runoff) assumed for the 1988 steady-state
period is somewhat lower than that during water years
1963-84 (107 percent of average runoff).

The large increase in pumpage that occurred
during water years 1970-84 was offset partialy by a
decrease in springflow, which helped to minimize
changesin the water-table altitude. By 1984, total
spring discharge was significantly lessthan it was prior
to 1970, and the buffering effect on the water table was
largely goné (fig. 21 and table 11). The further increase
in pumpage assumed for the 1988 steady-state period
combined with the slight decrease in average runoff
resulted in afurther decline of the water tablein
comparison with 1984 conditions/(fig. 26)!

During theinitia part of this study, the 1984
water year was perceived to represent areturn to
relatively average conditions—water levels had
returned to near the 1970 levelsin most parts of the
valley. However, this condition was highly contingent

on the large runoff quantities of the late 1970's and
early 1980's kfig. 12 ‘ano| table Zj and the relatively
lower pumpage (fig. 18). In contrast, the 1988 steady-
state conditions assume long-term average runoff and a
much higher quantity of average pumpage (table 15),
albeit for various uses other than export out of the
valley. If these assumptions remain valid, then the
basin, as of 1988, isin the midst of another transition,
one prompted largely by the increased pumpage from
the enhancement and mitigation wells (table 11).

In general, the water-table decline is greatest in
the alluvial fans, and least in the areas of seeps, drains,
and surface-water bodies (hydraulic buffers) that arein
contact with the ground-water system. The significant
water-table declinein the alluvial fanswill have no
effect on overlying vegetation because the water table
is many tens or hundreds of feet beneath the land
surface of the fans, except in highly faulted areas, such
as near Red Mountain or immediately north of the
AlabamaHills (fi gs.d. Thewater-table decline
in the aluvial fans, however, will reduce the ground-
water flow rate toward the valley floor, whichin turn
will reduce ground-water discharge, primarily tran-
spiration from native vegetation on the valley floor.
Plant stress similar to that observed by Sorenson and
others (1991) can be expected to occur in areas near the
toes of the fansand in parts of the valley floor near Big
Pine and Lawsif 1988 conditions are continued. It is
important to note that there may be only adlight change
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in water-tabl e altitude beneath these plants as a result
of changesin plant transpiration and changesin flow to
nearby seeps, drains, and surface-water bodies. Thisis
a characteristic response of a ground-water system
modulated by hydraulic buffers.

Changes in water management can offset some
of the adverse effects implied ir figure 26| Increased
recharge of surface water during wet years, especially
in or upgradient from areas likely to have decreased
transpiration by native vegetation, would help to mini-
mize along-term reduction in native vegetation on the
valley floor. In contrast to other nearby basins, how-
ever, the recharged water is not retained for an extend-
ed period of time (Danskin, 1990). The relatively high
transmissivity of sand and gravel deposits and the
exceptionally high transmissivity of volcanic mate-
rials tend to dissipate recharged water relatively fast
(within afew years). In order to successfully mitigate
the effectsimplied in figure 26, recharge needs to be
increased above historical averages (figand
tables [L0Jand([11) and pumpage probably needs to be
decreased in selected areas where recharge cannot be
increased.

Alternative 2: Continue 1988 Operations with Long-Term
Changes in Climate

Alternative 2 addresses the question, “What if
climatic cycles or long-term climatic change cause
average basinwide runoff to be slightly less, or more?’
Thetime period, water years 1935-84, that was used to
analyze the surface-water system and devel op runoff-
recharge relations d table 11), despite being
50 years long, may not be representative of average-
runoff conditions for the next 25 to 50 years. Normal
variations in climate could produce a change of afew
percent in long-term average runoff. In addition,
possible climatic change caused by human activities,
athough ahighly controversial and largely unresearch-
ed topic (Danskin, 1990), is arecent global concern.
The specific effects of induced climatic change are
unknown; however, changes in the average annual
runoff in basinsin the Southwestern United States,
including the Owens Valley, have been suggested
(Revelle and Waggoner, 1983; Lins and others, 1988;
Lettenmaier and Sheer, 1991). It dsoispossiblethat an
induced climatic change may alter runoff conditions
even more within individual years (Wigley and Jones,

1985; Maossand Lins, 1989), but thishighly speculative
aspect was not addressed in this study.

Simulation of aternative 2 used the 1988 steady-
state conditions (alternative 1) with variations of plus
or minus 10 percent in the average percent of runoff.
Thisrelatively small deviation reflects the generally
well-known and stable condition of long-term average
runoff. Also, the runoff-recharge relations are likely to
remain valid for small changesin runoff. Analysis of a
greater change in average runoff, which might result
from more substantial changesin climate, would
require areinterpretation of precipitation patterns and
amounts|(fig. 7)|and streamflow relations (fig. 13). In
the present analysis, the quantities of ground-water
recharge affected by the change in percent runoff
include recharge from tributary streams, from
mountain-front runoff between tributary streams, and
from local runoff from bedrock outcrops within the
valley fill (table 10). Recharge from precipitation was
assumed to occur primarily during extremely wet years
and was not changed. All other quantities of ground-
water recharge and discharge were the same as those
defined for aternative 1.

Resultsfrom aternative 2 are shown inffigure 28
for representative sections across the valley. Sections

B-B', C-C', D-D', and E-E' in figure 28 correspond
closely with hydrogeol ogic sectionsB-B', D-D', E-E',
and F—', respectively, of Hollett and others (1991,

pl. 1and 2). Also shown on the sectionsin figure 28 are
simulated water tables for water year 1984 and for
average runoff conditions (1988 steady-state simula-
tion, fig. 26) and therangein simulated water tablesfor
water years 1963-88. Only the simulated headsfor the
upper model layer (water table) are shown becausethey
are most important in predicting effects on native
vegetation; simulated heads for the lower model layer
show asimilar pattern, but with some vertical offset
from heads for the upper model layer.

Most obviousin figure 28 is the difference
between simulated steady-state conditions for 1988
(100 percent runoff) and simulated conditionsfor water
years 1963-88. By comparison, variations of 10 per-
cent in average basinwide runoff produced |ess differ-
ence in the water table in most areas of the basin,
except along the western edge of the valley from
Independenceto LonePine (sectionsD-D' and E-E' in

As expected, water-table differences resulting

from variations in runoff are most pronounced in the
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Figure 28. Sections showing the simulated water table in the Owens Valley, California, for 1998 steady-state conditions with different
quantities of runoff. Line of sections shown in figure 26.
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recharge areas, particularly under the western aluvial
fans. The river—agueduct system, the lower Owens
River, and native vegetation act as hydraulic buffers
and help to reduce water-table changes near the valley
floor.

Variationsin runoff havelesseffect in the Bishop
and the Laws areas than in the Taboose and the Inde-
pendence areas. In the Lone Pine area, the marked
change in the water table west of the Alabama Hillsis
largely aresult of low transmissivities associated with
the thin aluvial fan deposits and probably is not a
major concern. The Alabama Hills effectively isolates
thefan areato thewest fromthevalley floor and rel ated
native vegetation to the east. In the Taboose and the
Independence areas, however, the change in the water
table beneath the alluvial fanstrandatesto asignificant
decreasein the rate of ground-water movement toward
the valley floor and a consequent decrease in evapo-
transpiration from the valley floor. Long-term monitor-
ing of ground-water levelsbeneath thealluvial fansand
valley floor and of evapotranspiration by native vegeta-
tion on thevalley floor wouldidentify such along-term
trend. In the Lone Pine area just west of the Owens
River, the simulated water table for 1988 is higher than
that for 1984 because of additional rechargefrom anew
enhancement and mitigation project started in 1988.

Also of importancein isachange inthe
river—agueduct system in section C—C'. Simulation of
1988 steady-state conditions and variationsin runoff of
10 percent indicate that under these conditions the
river—aqueduct loses water to the Taboose-Aberdeen
well field to the west. This changein flow direction
could be verified with detailed water-level monitoring
and water-quality sampling of the river—agueduct and
aguifer systems.

One management technique to minimize the
effect of along-term decrease in runoff isto increase
the recharge from streams that have relatively low loss
rates|(fig. 13 and|table 11). These streams include
Bishop, Big Pine, Birch, Shepherd, and Lone Pine
Creeks. Indeed, on the basis of results from aternative
1, increasing the recharge from streams is indicated
even if long-term runoff does not decrease. Because
past management efforts have pursued this option, itis
unclear how much more water can be recharged on the
aluvial fansin the critical areas of Taboose and
Independence. An alternative management techniqueis
to selectively decrease pumpage in sensitive areas.

The effects of adlightly different long-term
average runoff, such as might occur as aresult of
climatic variations in precipitation, are less than those
induced by human water-management decisions.
Long-term variationsin climate that produce dlightly
different annual quantities of runoff, assuming that
