Cthter 2. Pro'! ect Alternatives and Points of Reference

This chapter describes the project dternatives and points of reference for impact assessments.

The first mgor section describes the process for developing the water rights dternatives. The
dterndtive devel opment processincluded preparing severa numerical modelsfor predictive purposes. The
assumptions underlying these models are explained in this section. Diverson management rules tha
conditutethe aternatives, and were used in modeling smulations of them, dso are described in thissection.

The second mgjor section describeseach dternative. Alternativesrepresent different setsof terms
and conditions, or diversion rules, that could be incorporated into LADWP's water rights licenses to
achieve certain desired results. This section focuses on intended effects of the dternatives, including lake
levels, streamflows, and exports to the Los Angeles Aqueduct predicted through mode smulations.

Seven dternatives have been defined. The No-Redtriction and No-Diversion Alternatives define
the full range of posshilities, but the No-Restriction Alternative cannot meet the project objectives as
described in the preceding chapter. Five intermediate dternatives are formulated that can meet project
objectivesto varying degrees, they entall minimum required streamflows supplemented as needed through
additional streamflow rel easesintended to keep thelake surface above sdl ected target e evationswhenever

possible.

For al smulations of the dternatives, the historical 1940-1989 hydrologic record was used to
represent the normal range of climatic variation that could be expected to occur in the future. The
amulations reveded that the assumed diversion rules would generdly, but not dways, prevent the lake
surface from faling below the target lake levd of the dterndive. Edtimates of minimum lake eevations
under each aternative for prolonged droughts a so were estimated based on datafrom the current drought
and other dry years of record.

The third mgor section of this chapter presents the points of reference and basdline scenarios for
assessing environmenta impacts of the project aternatives and cumulative impacts of ongoing water
diversonsin Mono Bagin.
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PROCESS FOR DEVELOPING PROJECT ALTERNATIVES

Introduction

Project dternatives must be formulated to functionaly link possble streamflow and lake leve.
Requirements for each cannot be independently specified because streamflows affect lake level.

Snowpack ishighly variableinthe SerraNevada, and runoff to Mono L akefluctuates substantidly
from year to year. Thisnaturd variation in runoff will continue to cause subgtantia fluctuationsin thelake
levd. Nonethdess, under a particular diverson management regime, the long-term average inflows
produce lake surface eevations that fluctuate around some average elevation. This condition is termed
"dynamic equilibrium”. One of the mgor needs in developing each dternative is to establish streamflow
requirements that are congstent with desired lake surface devations.

The smulations of the project dternatives consdered in this EIR assume two streamflow release
components. Some of the needed long-term lake inflow can be obtained by specifying minimum monthly
flowsin the four tributaries below the diverdons. For example, possible fish flowsto satisfy the Fish and
Game Code could be provided by specifying such minimum streamflows. Additiond long-term average
inflow to Mono Lake can then be secured by annually specifying additiond |ake releasesinto the streams,
specified as fractions of the projected annua runoff every spring. These fractions could depend on the
elevation of the lake surface in relaion to the target management level at thet time.

To develop such dternatives, the streamflow patterns of the four diverted tributaries were first
andyzed using observed monthly runoff from the 1940-1989 historical period. These hydrologic detaare
described in Chapter 3A, "Hydrology", and are summarized in the first section below.

Second, the relationships between streamflows and lake volume and surface elevation were
identified through the development of a monthly Mono Lake water baance model, as described in
Appendix A and summarized in the second section below.

The relationship between lake volume and water qudity is described in Chapter 3B, "Water
Qudity". The patterns of fluctuation in lake sdinity were not used as standards to define the dternatives
but were derived from model smulations of each dterndtive.

Third, relationships were established between available water exports from Mono Basin and the
city's water demand, other supplies available to the agueduct from Owens Valley streams and the
groundwater basin, and water conveyanceand storage constrai ntsthroughout the system. Therdationships
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of these factors were smulated with a monthly modd of the LADWP agueduct system, described in
Auxiliary Report No. 5, "L osAngel esAqueduct M onthly Program Documentation” (L uhdorff & Scamanini
1992), which is summarized in the third section below.

Findly, the agueduct modd was used to develop smulations of specific project dternatives that
embody consstent sets of streamflow requirements and lake levels, by providing minimum specified
sreamflows, accounting for in-basin irrigation, triggering supplementa lake releases when needed,
respecting aqueduct-operating congtraints, and meeting water supply targets whenever possble. The
assumptions governing the dternatives are described in the last section below, and the detailed smulation
results are available in Auxiliary Report No. 18, "Summary of Hydrologic Smulations’ (Jones & Stokes
Associates 1993).

Determining Tributary Streamflow Patterns

Characterizing Normal Runoff Conditions

The avallablerunoff at the LADWP agueduct diversonlocationsin Rush, Lee Vining, Waker, and
Parker Creeks in Mono Badin is the basic variable affecting dternative diverson rules. The runoff isa
combination of bassflow and seasond snowmet. Streamflow generdly varies dowly, dlowing the use of
monthly average streamflow data in the modeling. Southern Cdifornia Edison (SCE) operates
hydroelectric power plants with seasond storage reservoirs upstream on Rush and Lee Vining Creeks, so
the observed historica monthly streamflows, caled "runoff” herein, include the effects of that seasond
storage.

LADWP has maintained streamflow measurement gtations (flumes or weirs) on dl four diverted
streams since before diversionsbegan. These daily streamflow records have been adjusted to account for
upstream irrigation uses. Figure 1-6 in the preceding chapter shows the total annud runoff for the four
tributary streams for the 1940-1989 runoff years. The runoff year begins on April 1, just before the
seasond snowmelt runoff period of May through July.

The runoff from each of the four streams reflects the snowmedt runoff and baseflow from its
watershed, each having a different area, elevation distribution, and aspect relative to the Sierra Nevada
crest. Thedigtribution of annua runoff among thefour diverted streamsfor the 1940-1989 period isshown
on Table 2-1 in the order that these streams are located dong the diverson facility.

Characterizing Annual Runoff Variations

Because of variations in annua snowpack, snowmelt runoff is highly variable from year to year.
The minimum observed runoff was a little less than one-hdf of norma (44% in 1977), wheress the
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maximum observed runoff was dmost twice norma (194% in 1983). During the drought period beginning
in 1987, runoff averaged about 60% of normal. Runoff variaions for each of the four streams generdly
follow the same pattern.

The higorica digtribution of annuad runoff volumes can be used to predict the likeihood of
encountering a particular runoff volumein the future. The frequency with which runoff in the four streams
was less than specific amountsin the 50-year period is given in Table 2-2. For example, the 10 lowest
runoff years of the 50-year sequence represent the lowest 20% of the cumulative runoff digtribution. The
maximumrunoff of these 10 years(i.e., 85,150 af) was gpproximately 69% of averagerunoff (i.e., 123,405
af). Thus, arunoff volumelessthan or equd to thisvaue occurred 20% of thetimein the 50-year historical
record, or, put another way, can be expected to occur once each 5 years on average.

Under feasible project dternatives, dlowed diverson amountsin aparticular year should vary with
the amount of runoff. Runoff probabilities have been used to dassfy "dry", "normd"”, and "wet" runoff
years. The 20% and 80% cumulative runoff occurrence frequencieswere used to classfy runoff yearsinto
these three types. Thus, the dry year category (i.e., the 20% of the years that were driest) corresponds
to less than 69% of average runoff and the wet year category represents those years having more than
132% of average runoff (Table 2-2).

Characterizing Monthly Runoff Variations

The monthly runoff variaions of the four diverted streams are typica of eastern Serra Nevada
streams. Monthly runoff is dominated by spring snowmelt in May through July, but a substantia baseflow
is sustained throughout late summer, fal, and winter. Y ears with lower-than-norma snowpack produce
amost asmuch baseflow, but without the high runoff pesk during snowmelt. Because LeeVining and Rush
Creeks are regulated upstream for hydropower, some of the spring snowmelt isredistributed into summer
and fal months, providing a very uniform baseflow. Waker and Parker Creeks are not regulated and
therefore have greater variations in baseflow.

Developing the Mono Lake Water Balance M odel

The monthly Mono Lake water balance moddl (Appendix A) was developed to identify and
quantify the relationships between Mono Lake tributary streamflows, groundwater inflows, precipitation
on the lake surface, and evaporation from the lake surface with the lake water volume, surface area, and
surface elevation. A monthly water budget approach wasused. Because Mono Lakeisinaclosed basin,
the only outflow from the lake is surface evaporation. Inflows include direct precipitation, measured and
unmeasured streamflow, and groundwater seepage.
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Deter mining Mono L ake Bathymetry

The relationships between lake devation, surface area, and water volume are defined by the
bathymetry of Mono Lake. Bathymetric data for elevations below 6,370 feet were obtained from nearly
30,000 measurements from ship-based soundings (Pelagos 1987). Data for higher eevations were
obtained from photogrammetric interpretation of aerial photographs taken when the lake surface was a
an devation of 6,372.7 feet, just above its historic lowstand (Pecific Western Aerid Surveys 1986).

The data for elevations above 6,365 feet were recently (October 1992) revised by SWRCB
consultantsduring preparation of thisreport, based on mapping of lakeshoresand relict shorelinesof known
lake surface elevations that appear on aerial photographstaken over the past severa years (Appendix G).
The sengitivity of the water balance modd to the new bathymetric data was evauated by applying the
model to extreme drought conditions (see "Predicting Minimum Lake Levels from Prolonged Drought”
below). The effect of using the revised bathymetric data in |akewide water balance proved to be minor,
and for this reason the origind Pecific Western Aerid Surveys data continued to be employed in water
balance modd.

Estimating Evapor ative L osses

Evaporative lossesare the largest quantity inthe water balance modd for Mono Lake, but they are
the mogt difficult to estimate. No direct measurements are available. An average annua evaporation rate
was therefore estimated through two gpproaches. First, arange of va ueswas used iteratively inthe model
to smulate lake surface eevation changes over the past 50 years of hydrologic record. This approach
reveded the range of evaporation rates that would give reasonable correlaion with the actuad changesin
lake leve over the higtorical period.

The second approach was to identify evaporation rates that would adequately explain observed
surface water temperature data based on models developed by the University of Cdifornia (UC) Santa
Barbara group studying the lake's aguatic productivity (Romero 1992).

The selected evaporation rate represents a balance between those rates obtained by the two
approaches. The sdlected rate, 48 inches per year, and the monthly distribution of rates consstent with
the annud rate were assumed to be constant for al years and are applied to the surface area of the lake
a the beginning of the month in model smulations.

Estimating Precipitation Gains
The monthly direct precipitation contribution to the lake volume was estimated using the observed

monthly Cain Ranch rainfall multiplied by the lake area. The average 1940-1989 Cain Ranch annua
precipitation was approximately 11 inches, athough precipitation varied consderably from year to year.
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This approach may overestimate |akewide average precipitation, because the Cain Ranch is near the base
of the Sierra Nevada, whereas the lake extends severa miles eastward. No other weather monitoring
dations are Stuated around the lake, however. Any amount overestimated is probably not substantial and
is accounted for in the "residud™ of the water balance equation, described below.

Egtimating Tributary Inflows

Monthly tributary flows above the aqueduct conduit for thefour diverted tributary streams, aswell
as the releases made to the streams bel ow the conduit, are available from LADWP and were used in the
water badance moddl. Uncertaintiesin these recordsinclude unmeasured irrigation diversons and returns,
locdl runoff and channdl |osses between the conduit gages and thel ake, and measurement errorsduring high
runoff. These unknown quantities dso are part of the resdua term.

Streamflow records aso are available for Mill Creek and DeChambeau Creeks, which are not
diverted by the LADWP. Because both streams are used extengively for irrigation purposes, monthly
inflows to the lake from them cannot be accurately estimated from the records.

Egimating Other Inflows and Accommodating Estimation Errors

Other inflows include streamflows reaching the lake from Mill and Dechambeau Creeks and other
dreams (as just noted) and groundwater inflows. Groundwater inflows arise principdly from infiltrating
precipitation, irrigation water, and tributary streamflow.

Egtimationerrorsarisefrom assumptionsemployed regarding the constancy of monthly evaporation
rates from year to year, the use of monthly Cain Ranch precipitation to represent monthly |akewidetotals,
and the accuracy with which gauged streamflow releases represent actud releases.

The combination of other inflowsand estimation errorsarecaled the"resdud” inthewater balance
modd. To determine the monthly resdud, the monthly lake volume changesfor the historical 1940-1989
period were firg caculated. These monthly volume changes were obtained by multiplying measured
monthly lake surface elevation changes by the surface area of the lake at the beginning of the month (taken
from the bathymetry tables described previoudy).

The difference between estimated gains (the measured monthly releases to Mono Lake from the
four diverted streams and the monthly direct precipitation) and the estimated monthly evaporation losses
were then compared to the ca culated monthly volume change to yield the monthly residud.
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Because a ggnificant portion of the resduas were inflows from other tributary streams (e.g., Mill
and DeChambeau Creeks), the monthly residuals were correlated with the undiverted runoff in the
LADWRP-diverted tributary streams. As expected, higher resduals generdly corresponded to higher
runoff, subject to considerable scatter. A relationship was developed from this correlation, characterizing
the predicted monthly residud as a congant plus an amount equa to some fraction of the runoff in the
LADWRP-diverted streams for that month.

Thus, the resdud term in the water balance was estimated to be a monthly inflow of a congtant
33,780 af plus an amount equa to 22.8% of undiverted runoff from the four LADWP-diverted streams.
The congtant term embodies chiefly groundwater inflows, while the varigble term embodies chiefly flows
in the other tributaries. As described previoudy, estimation errors so are included in these resduas.

Evaluating Performance of the Water Balance M odel

To gauge the accuracy of its predictive capability, the water balance mode was applied to the
higtorica runoff, diversion, and precipitation data from 1940 to 1989 to assess how accurately the
observed variationsin |lake surface el evation were predicted. Discrepancies between predicted and actua
data are dependent primarily on the magnitude of scatter in the resdua terms that were averaged.

A series of such mode runs were made, varying the assumed annud evaporation rate in each
(Luhdorff & Scamanini 1992). Using the adopted annua evaporation rate of 48 inches, the mode
accurately reflected rises and fdl of the lake surface, with an average error of an estimated 0.5 foot.

Adjusting the Water Balance Modd for Extreme Drought Conditions

During formulation and use of the water balance modd, it became gpparent that extreme drought
conditions, unprecedented in the historica period of record, were prevailing in Mono Basin. Becausethe
minimum |ake surface devation that might be reached under |ake management dternatives isimportant to
the assessment of some environmenta impacts, it was determined that the water balance modd, for
gpplication to extreme drought scenarios as described later in this chapter, should be adjusted to precisely
embody redationships between annud runoff, precipitation, and lake volume changes occurring during the
current drought. During the drought period, observed runoff and local precipitation were about 60% of
the 50-year average.

This adjustment approach led to the estimation of anew constant residual term based solely on data
for 1987 through fall 1992 for extreme drought scenarios (Appendix H). The 1987-1992 residua constant
was found to be about 70% of the 50-year average resdual constant, presumably reflecting the reduction
in groundwater inflows during the drought period.
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Developing the LADWP Aqueduct Operations M odel

The agueduct operationsmode was devel oped to alow smulation of aternativewater rightsterms
and conditionsto predict their effectson Mono Lakelevd, diverted tributary streamflows, and downstream
aqueduct water and power supply over a period of assumed representative hydrologic conditions.

The Los Angeles aqueduct system, from the Mono tributary streams, through the Owens River and
its impoundments, and into the aqueduct intake portals, was represented in the moddl. These
impoundments and many other water sources, including springs, streams, and groundwater in the Owens
Vdley, as wdl asirrigation uses there, are characterized in the moddl. The modd smulates the entire
aqueduct system because it was recognized that exports from Mono Basin cannot be made independently
of eventsand conditionsinthe OwensRiver basin and the need for additiona water suppliesin LosAngdes
during any given period.

Using the Historical Hydrological Record

The higtoricd records of locd rainfdl and runoff in the tributary eams from 1940 through 1989
compiled by LADWP were adopted for al uses of the aqueduct modd to characterize the norma range
of hydrologic events that would reasonably be expected in the future. Use of the historical hydrologic data
aso is needed for consistency with use of historical aqueduct-operations data needed to provideredidtic
smulations of agqueduct system operations. These operationad characterizations are described below.

For some modd smulations, such as managing thelake a aconsiderably higher or lower devation
than the present leve, the historical 50-year period isnot of sufficient length. In these cases, the historical
sequence is used repeatedly as required.

Setting Targetsfor Water Exportsto Los Angeles

Monthly export targetsfor water exportsto LosAngel esfrom thewhol eagueduct system, including
Owens River, tributaries, and groundwater pumping, wereusedinthemodd. Inmode smulations, exports
are constrained to meet but not exceed these targets when possible, subject to other model congtraints.
Different export targetswere established for dry, average, and wet runoff years based on average historical
annua exports during the years classfied into these types in the 1971-1989 period when both aqueduct
barrds were operating. Thesetotd export targetsfor system ddiveriesto Los Angeles are 400, 480, and
540 thousand acre-feet per year (TAF/yr) for dry, average, and wet runoff years, respectively, for along-
term average of 470 TAF/yr.
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The system export targets vary through the seasons; they are set at the aqueduct capacity of 1,600
af/day for April-September when dternative sources of supply are most expensive and are reduced in the
other months to meet the annua export target.

Limiting Mono Basin Exportsto Conveyance Capacities

Two congraints reflecting maximum rates of Mono Basin exportsare used inthemodd. Firg, the
flow capacity of the Mono Craters Tunnel, gpproximately 290 cubic feet per second (cfs), isimposed for
basin exports. Second, the maximum flow of the Upper Owens River downstream of thetunnd discharge
(or East Porta) islimited to 400 cfs, reflecting acurrent operationd constraint to prevent channel damage
adopted by LADWP in consultation with one of the landowners aong the sream. Theflow intheriver is
a combination of the naturd streamflow, the Mono Basin export, and areatively constant groundwater
inflow to the tunnd, al of which can be characterized from higtorica gauge data.

Managing Reservoir Storage

Controls on reservoir water levelsare provided in the model, particularly for Grant Lake reservoir
(on Rush Creek, the largest tributary of Mono Lake) and Lake Crowley reservoir (on the Upper Owens
River). Inthe modd, when sufficient water is available, reservoir sorage is kept near maximum storage
targets of 30 TAF and 150 TAF, respectively, which are about two-thirds to three-fourths of storage
capacities. During periods of water shortage, however, water levels are dlowed to decline to minimum
levels of 20 and 120 TAF, respectively. Exportsarecurtailed, if needed, to maintain theseminimum levels.

Additiond but relaively minor storage in Tinemahaand Haiwee Reservoirs that regul ate agqueduct
intake also isincluded in the modd.

Accounting for Owens Valley Gainsand L osses

The aqueduct system obtains most of the water for export to Los Angeles from runoff in Owens
Vdley. Higoricd monthly runoff datafor Owens Valey sreams are used in the modd.

Average rates of Owens Basin gains or losses due to reservoir evaporation, irrigation diversons,
enhancement and mitigation uses, channel losses, and other gains or lossesfor each month were devel oped
from LADWP records from the 1970-1989 period. They were derived from 1970-1989 runoff and
export volumes to provide an accurate water balance for that period. These congtant monthly rates were
incorporated into the moddl.
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Limiting Owens Valley Groundwater Pumping

Groundwater higtorically has been pumped from Owens Vdley aguifersby LADWP during drier
years to supplement reduced surface water supplies. The operational manual adopted to implement the
recent agreement between Inyo County and the City of Los Angeles to limit groundwater pumping
prescribes amaximum annua withdrawa of goproximately 190 TAF/yr (County of Inyo and City of Los
Angeles 1990); this congtraint is used in the modd.

The agreement dso has the effect of limiting the average annua groundwater withdrawd to about
110 TAF/yr. Initid modd runs smulating maximum exports from Mono Basin, subject to the other
agueduct operations congtraints described, resulted in a annua sequence of groundwater withdrawals
averaging about this amount. This sequence was therefore adopted in the model to specify the annua
Owens River basin groundwater withdrawas for al subsequent smulations,

The effect of these condraintsisto limit the degree to which groundwater pumping in the Owens
River basin can be used to replace water that is being retained in Mono Basin under the various
dternatives.

Developing an Extended Drought M odel

During periods of extended drought, the balance of water gains and lossesin Mono Lake differs
from that developed from the 50-year period of record, as described earlier. In such periods, the
goplicability of the agueduct operations mode is diminished, because under most lake management
dternatives diversons would cease. A revised water balance mode is needed to depict the minimum lake
surface devation that would be expected to occur under each management dternative during extended
drought periods. This modd is described in Appendix H and is generally discussed below.

Predicting Probabilities of Prolonged Drought

The frequency with which sequences of dry years has occurred, compared to the frequency of any
particular year being dry, indicates that dry years are not randomly distributed, but that they do occur as
sequences, or "droughts’.

The probable duration of an extended drought was estimated from the historicd record, whichwas
expanded for this purpose from 1895 to fall 1992 for a 98-year period. During this time, two mgjor
droughts occurred: the 1923-1935 drought (13 years), when runoff averaged 74% of the historica
average, and the 1987-1992 drought (6 years), when runoff averaged 60% of the historica average
(Appendix H). During a 7-year portion of the earlier drought, runoff averaged 65% of the historical
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average. Thus, two droughts having 60-65% of historica average runoff lasting 6-7 years have occurred
in the last 100 years, implying an annua probability of occurrence of 2%.

To edimate the duration of adrought having a1% annua probability of occurrence, it isnecessary
to caculate cumulative frequencies of dry-year (less than 69% of average historica runoff) sequences of
different duration from the historical record (Appendix H). This approach leads to a concluson that the
duration of a drought with runoff averaging 60% of the long-term average having 1% chance of being
initiated in any given year is etimated to be 8 years.

Predicting Minimum L ake L evels from Prolonged Drought

Minimum lake levels during drought conditions having a 1% probability for various lake leve
management aternatives can be directly estimated using the adjusted water balance modd for extended
drought conditions having 60% of historical average runoff. The 1% probability lake level estimateswere

obtained by starting drought smulations at the median lakelevel of thelakeleve dternative, once dynamic
equilibrium is attained, and running the adjusted model for 8 smulated years.

Formulating Alter natives
Alternative terms and conditions for the relicensing of the City of Los Angeles water rights have
been formulated according to three objectives:
# thefull range of feasble dternativesis consdered,
# thedterndaives areimplementable, and
# the effects of the dternatives are predictable.

Diverson dternatives meeting these objectives have been formulated by:

# assuming specified minimum streamflows and ecosystem maintenance flows for the four
diverted streams,

# characterizing future diversons of the diverted streams for in-basin irrigation purposes, and

# prescribing dternative target lake levels and operational mechanismsto attain them.
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Making Streamflow Assumptions
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Assumptions about minimum and periodic maintenance streamflowsbel ow thediversonsaremgor
elements of most of the dternatives. Both types of assumptions are based on the historica record of
sreamflows above the diversons so that assumed minimum flows to the lake are distributed among the
diverted streams in proportion to stream size. Simulated releases below the diversons must equal or
exceed the assumed minimum and maintenance streamflows except under very dry conditionswhen runoff
isbeow theselevels. Streamflow simulations, described below, assume that 45-52% of runoff remainsin
the streams bel ow the diversions on the average, depending on the particular dternative.

Minimum Streamflows. Minimummonthly sresmflowsareassumedinsmulaing thedternatives
for dl but the No-Redtriction Alternative. The assumed flows are not necessarily the minimum flows
needed to keep fish in good condition in the tributary sreams. SWRCB will determine minimum required
flows for fisheries after it considers impact assessment information in Chapter 3D, "Fisheries’, and after
development of DFG recommendations based on instream flow studies conducted in each creek. DFG
ingreamflow studieswere not completed and availablefor smulating the dternativesevauated inthisEIR.

Minimum monthly flows assumed for smulating the dternatives are those with a 109% cumulaive
frequency of occurring (Table 2-2) based on the 1940-1989 higtoricd period. If runoff is sufficient, these
are the minimum flows that are Smulated to be released. These streamflows for each creek are given in
Table 2-3. These monthly minimum flowswould provide approximatdly 55.6 TAF inflow to Mono Lake,
which is about 45% of the average runoff.

Ecosystem Maintenance Flows. Periodic high flows are useful in the tributary stream system
for avariety of reasons. The preliminary court injunction of 1990 specifies "flushing” flows for channd
maintenance purposes. Seasond high flows are potentiadly vauable for flushing debris and sediment from
the channd, cleanaing spawning gravel beds, germinating seeds of riparian species, and watering overflow
channds and basins to promote vegetative growth.

For amulations of most aternatives, maintenance flows are assumed to occur every Junein each
creek a alevd corresponding to the median June flow above the diversions during the historical 1940-
1989 period (Table 2-3), if sufficient runoff is present. The median June flows provide an additiond 9.3
TAF of annud inflow to the lake.

For the 6,372-Ft Alternative, the additiona water provided by the median June flows would be
excessive, causing the lake leve to frequently rise well above the target lake level, so smulation of this
dternative does not involve specified stream maintenance flows. No minimum streamflows are assumed
for the No-Redtriction Alternative.

Accommodating Mono Basin Irrigation Uses
Irrigationof LADWP-owned landsin Mono Basin from the stream diversonsisbeing subgtantialy

curtailed. Diversonsfor irrigation began in the previous century by early ranchers and continued through
summer 1990 by LADWP. LADWP recently has expressed an intent to permanently reduce irrigation
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uses (Kodama pers. comm.). Because a substantial amount of irrigation water is lost through
evapotranspiration, irrigation diversons must be accounted for in formulating the dternatives.

Under dl dternatives, except the No-Redriction Alternative, only 1 TAF/yr of water is assumed
to be diverted from the four streams for irrigation (specificaly, for USFS lands dong Lee Vining Creek
usng the O-Ditch). For the No-Redtriction Alternative and the 1989 point-of-reference condition for
evaduding impacts, however, the average historical LADWP water diversion of about 8 TAF per year for
irrigation of the Cain Ranch is assumed.

Providing Control of Lake Level

Targeting Lake Levels. Alternatives correspond to specified target |ake levels. Asdescribed
below, the dternatives are chosen to span the range from alow lake level that would result from assuming
only minimum streamflows to a high leve that represents no diversons. The dterndtive targets are levels
at or above which the lake surface would generaly remain asiit fluctuates from year to year according to
runoff variations. Thetarget lakelevelsarereferencelevel sto which actud lakeleve isannualy compared,
triggering appropriate releases, prescribed below, to achieve or maintain the target level.

Runoff that would be released to maintain thetarget |akelevel iscalled |akerelease. (Lakereleases
aso include the assumed minimum flows and any operationa spills downstream during periods when
diversgons are less than the maximum dlowable) In smulation of the dternatives, runoff in excess of the
assumed minimum flows and lake releases required to maintain the target lake level can be exported by
LADWP if needed to meet export demands. To ensure operationa feasibility, the annua lake releases
would be determined & the beginning of each runoff year (April 1) according to the lake surface eevation
a that time. Lakelevd fluctuations during the remainder of the year would not influence the lake release
amount.

Egtablishing Lake Level Triggers. The lake levd triggers Smulated for the dternatives are
fractions of the projected runoff on April 1 that must be released to thelake. They vary according to the
actud lake leve inrdation to the target 1ake level. The lake release rules are shown in Table 2-4.

Once the target devation isfirg atained, the lake release rules for dl dterndives are rdatively
sample, requiring 25%, 50%, and then dl the runoff to be released as the lake surface fell within 3, 2, and
1 foot of the target eevation, respectively.

Prdiminary smulationsof thedternatives showed that for the higher lakelevel dternatives(6,383.5
feet devation and above), many years could pass with no exports until the lakelevel rosefromits present
elevationand thetarget level wasfirgt reached. Only then would some runoff be available for export under
these lake releaserules. Theeimination of al Mono Basin exportsfor severd decadeswould not provide
a baance between need for water supply and protection of public trust values.
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For this reason, some exports would be dlowed in wet and average years during the period of
trandtion to dynamic equilibrium lake level in these dternatives (Table 2-4). Note, however, that in dry
years whenthelake devationislessthan 3 feet abovethe target level, no exportswould be allowed during
these trangition periods.

Reducing Lake Level Fluctuation and Protecting the Upper Owens River Channel.
Higoricaly, LADWP used Mono Basin runoff as a supplemental water supply for its Owens Valley
aqueduct system so that most of the available water was exported in dry years and a smdler fraction of
available water was exported in wet years. This hitoricd srategy created rdatively large fluctuations in
the lake levdl. Magnified fluctuationsin lake level may have adverse environmenta consequences (eg.,
shore erosion, tufa undercutting, loss of vegetation).

Lake levd fluctuations can be reduced by maintaining water exports from Mono Basin in wet
periods even though other sources of water may be available to the downstream reservoirs and the
agueduct. Thismanagement concept isincorporated into thedternativesby increesng Mono Basin exports
to atarget leve in dl years once assumed lake releases and minimum streamflows in the diverted streams
are provided.

Peak flows exceeding 400 cfs in the Upper Owens River below the East Portal can damage the
channe as described previoudy. To achieve a balance between exporting surplus water and protecting
the river channd, aflow of 300 cfsin the Upper Owens River isassumed in the smulations of dternatives
as both atarget and a maximum streamflow. This management rule was incorporated into the model
amulaions for dl aternatives except one representing historica management. SWRCB may adopt other
management rules after development of DFG ingtream flow recommendations or other identified
requirements.

Prescribing Operational Protocols

For dl aternatives, required lake releases in excess of minimum monthly flows are taken from
runoff in excess of the minimums as soon asiit is available until the total |ake releases are satisfied for the
year. Thisddaysthe period of diverson for export until al the supplementa releases have been made.

Supplementa |ake releases are madein Lee Vining and Rush Creeksunder dl dternatives, but not
in Walker or Parker Creeks. Lee Vining Creek diversons must remain less than the conduit capacity of
300 cfs. Although Lee Vining Creek runoff is usudly less than the conduit capacity, any excess runoff is
spilled down Lee Vining Creek and counted aslakerdeaseflow. Waker and Parker Creek runoff greater
than their monthly minimum flows is diverted into the LADWP conduit to Grant Lake Reservoir. All
available Rush Creek runoff is passed through Grant Lake Reservoir and released to Mono Lake until the
supplementad |ake release volume has been satisfied.
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PROJECT ALTERNATIVES

Seven EIR dternatives have been formulated to span the possible range of tributary-streamflow
and lake-levdl management dternatives. Two of them, the No-Restriction and No-Diverson Alternatives,
define the extremes of the range. The No-Restriction Alternative does not meet the project objectives of
restoring the conditions that benefited the prediversion fisheries in the tributary streams and protecting
public trust resources where feasble in Mono Basin. The No-Diverson Alternative would preclude dl
export of water for urban uses. Thefiveintermediate dternativesare based on operationa rules specifying
minimum streamflows, supplemented as needed to promote a surface eevation of Mono Lake at or above
aparticular target devation.

Using Mode Simulationsto Predict
Effects of the Alternatives

The dternativetermsand conditionsfor thewater rightslicensesare dternative diversion operation
rulesintended to achieve specified lakelevd targets. The operation rules specify minimum streamflowsand
annua supplementd releasesto Mono Lake based onthe April 1 runoff forecast of each year, asdescribed
in the preceding section. The rules dso include management actions to manage reservoir levels within
specified rangesand to systematical ly export surpluswater from the basin subject to conveyance capecities.

The effects of al these operation rules, as wdl as of downstream management of the entire Los
Angdes agueduct system, have been smulated through the agueduct mode (Appendix B). Although the
modd smulationsare useful in predicting the effects of the dternatives, they do not in themsdves conditute
the dternatives.

The use of the higtorical hydrologica record in the smulations illustrates this difference. The
historica sequence of runoff years provides only one of many possble smulations of futureevents. Inthe
characterizations of the dternatives below, smulations using the historica hydrologicd sequence are used
to indicate the gpproximate normal range of lake levels, streamflows, reservoir levels, and water supplies
that can reasonably be expected in the future. Frequency data for these variables derived from that
smulaion will be generally valid for runoff between the 10% and 90% cumulative runoff occurrence
frequencies (as defined previoudy).

Because sequences of dry years may have important consequences for some public trust values,
aseparate extended drought analysis (Appendix H) has been used to predict extremelow lakelevels. This
andyssisespecidly useful becausein the historica period, the extreme 1987-92 drought began when lake
level was relatively high from a preceding wet period. Thus, using the historical sequence tends to
underestimate the effects of the most severe drought of record. The extreme drought analysisresultsina
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minimum lake level prediction that has a 1% probability of being initiated each year, based on the past
98 years of hydrologica data.

Characterizing the Alter natives

The following sections on each dternative present the following information:
# generd description of the dternative;

# the norma range of lake leve fluctuation under the dternative, the time of trangtion to the
norma range, and the minimum lake leve predicted for an extended drought;

# the predicted water export volume; and
# tributary streamflow patterns.

Two figuresillugrate each dternative. Thefirgt figureisatime series graph showing fluctuation of the lake
surface eevation based onthe particular management regime of the aternative s mulated with hydrological
dataof the past 50 years. The second figureisamap showing the lake configuration at thetarget lake leve
in relation to the configurations before the diverson began and in 1989. Details of the smulation data are
provided in Chapter 3A, "Hydrology", and in Auxiliary Report No. 18.

Comparing the Alternatives

A summary comparison of the dternativesis provided in Figures 2-1 and 2-2 and in Table 2-5.
These exhibits compare the ranges of l1ake leves, tributary streamflow patterns, and lake level frequencies
of the dternatives, respectively. Table 2-5 shows the percentage of the time that the lake surface would
be a or below specific devations after dynamic equilibrium is attained. For example, the 50% vaues
indicate the median lakeleve sfor the various aternatives, 50% of thetimethelakeleve will beat or bdow
these devations. The 50% vaues are higher than the target minimum lake levels.

The No-Restriction (No-Project) Alternative

Under thisaternative, no new restrictionswould be placed on the diversions of water by LADWP
under its existing water right licenses. Minimum streamflows and lake levels would not be required.
LADWP would be dlowed to divert water based entirely on availability and need. Irrigation of in-basin
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lands would be discretionary and is assumed to continue & historical levels. Maximizing exports to the
Upper Owens River during periodswhen surpluswater isavailable would not be pursued. Thedternative
would entail continuation of practices that prevailed prior to the courts involvement in the diverson of
Mono Basin waters and is therefore considered to be the "no-project” dternative.

Lake Elevation Pattern

Under this dterndtive, the lake surface, fluctuating in response to annud variaionsin runoff, would
tend to fal until evaporation losses from the diminishing surface area of the lake were sufficiently reduced
to balancetheflowsreeased to thelake (Figure 2-3). Thetransition period would be between 50 and 100
years. Thereafter, a dynamic equilibrium would prevall with a mean lake evation of about 6,355 feet
(Figure 2-4) and normd fluctuations of about 21 feet. During extreme drought, the lake surface might fall
aslow as 6,336-6,337 feet (Table 2-5).

Mono Basin Export and L ake Release Pattern

On the average under this dternative, approximately 85 TAF/yr (73%) would be exported from
Mono Basin and 32 TAF/yr (27%) would be released to Mono Lake from the four streams diverted by
LADWP. Exportswould range from 0 to 135 TAF/yr, and releases would range from O in many years
to more than 220 TAF in infrequent, very wet periods.

Streamflow Pattern

During an average water year, none of the diverted tributary streamswould have any flows below
the diversons in any months (Figure 2-2). Even in very wet years, Parker and Walker Creeks would
usudly have no flow. Inwet years, some flows in Rush and Lee Vining Creeks would occur, usudly in
June and July, and perhaps August.

Rush and Lee Vining Creeks would be subject to floodflows from time to timethat could exceed
500 cfsin Rush Creek and 300 cfsin Lee Vining Creek. Theseflows, cdled "spills', occur when runoff
exceedsthe capacity of LADWP'sdiversion and storage system or when excesswater in the Owens River
basin reduces the need for Mono Basin exports.
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The 6,372-Ft Alternative

Thistarget e evation for long-term management of Mono Lake correspondsto thelowest 1akeleve
that the lake has reached in historical time, occurring a the end of 1981 after 40 years of streamflow
diversons. The lake surface rose above this level through the remainder of the 1980s and, athough
declining toward it again, remains above it today. (Thisleve isdightly lower than thelakeleve shown on
the 7.5-minute U.S. Geologica Survey [USGS] topographic maps for Mono Basin.)

Lake Elevation Pattern

Under thisaternative, thelake surface would normaly fluctuate about 6.5 feet in elevation (Figure
2-5) and would have an average devation of 6,375 feet (Figure 2-6). A very short trangition period to this
dynamic equilibrium condition would berequired after the current drought ended. During extremedrought,
the lake surface might fal aslow as about 6,370.4 feet (Table 2-5).

Mono Basin Export and L ake Release Pattern

Under thisdternative, gpproximately 64 TAF/yr (51%) would be exported from Mono Basin and
61 TAF/yr (49%) would be released to Mono Lake on the average. Exports would range from 8 to 140
TAF/yr, and releases would range from 48 to 102 TAF/yr in very wet periods.

Streamflow Pattern

During mogt years, flowsin Rush Creek would seasondly vary between 20 and 60 cfs, and flows
in Lee Vining Creek would vary between 15 and 95 cfs. Howsin the Rush Creek tributaries also would
reman relatively constant, seasondly varying 2-10 cfs in Waker Creek and 3-21 cfs in Parker Creek
(Figure 2-2). These flows would remain constant in most years because they are the minimum flows
assumed in the smulation (occurring at least 10% of the time above the diversons) (Table 2-3), and dl
excess runoff would be diverted for export in most years.

Larger ecosystem maintenance flows in June are not specified for this dternative, asthey are for
other dternatives, because, if they were specified, the lake level would rise substantialy above the target
level of the dternative. Thus, June flows under this dternative are about one-hdf to two-thirds of the
median June flows above the diversons for the other dternatives. Rush and Lee Vining Creekswould be
subject to spilling flows from time to time that could exceed 300 cfsin both Rush and Lee Vining Creeks.
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The 6,377-Ft Alternative

Thistarget eevation corresponds to thet level beneath which no diversons are currently alowed
under the preiminary injunction first mandated by the El Dorado County Superior Court in 1989 and
reaffirmed in 1991. It is the interim protected lake leve, intended to protect the lake's public trust
resources until action can be taken by SWRCB.

The lake leve dropped below this devation in late 1976 after 35 years of sreamflow diversons
but rose above it temporarily between 1983 and 1989 because of awet period.

Lake Elevation Pattern

Under this dternative, the lake surface would normdly fluctuate about 6.5 feet in eevation
(Figure 2-7) and would rise to an average elevation of 6,379 feet (Figure 2-8). A short transition period
to this dynamic equilibrium condition would be required &fter the current drought ended. During extreme
drought, the lake surface might fall aslow as about 6,373 feet (Table 2-5).

Mono Basin Export and L ake Release Pattern

Under thisdternative, gpproximately 52 TAF/yr (41%) would be exported from Mono Basin and
74 TAF/yr (59%) would be released to Mono Lake on the average. Exports would range from 2 to 140
TAF/yr, and releases would range from 30 to 130 TAF/yr in very wet periods.

Streamflow Pattern

During anormd year, flowsin Rush Creek would seasondly vary between 20 and 160 cfs. Flows
inLee Vining Creek would generdly vary between 15 and 180 cfs. Flowsin the Rush Creek tributaries,
remaning relatively constant from year-to-year, would seasonally vary between 2-21 cfsin Walker Creek
and 3-32 cfsin Parker Creek (Figure 2-2). The high ends of these flow ranges represent assumed
ecosysten maintenance releases equd to historical median June flows above the diversions (Table 2-3).
Rush and Lee Vining Creeks dso would be subject to spilling flows from time to time that could exceed
340 cfsin Rush Creek and 250 cfsin Lee Vining Creek.

The 6,383.5-Ft Alternative

Thistarget eevation corresponds to the midpoint of the range of lake levels (6,390-6,377 feet)
recommended by the USFS (1989) in its management plan for the Mono Basin National Forest Scenic
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Area. The declining lake surface passed through this elevation in 1973 after 32 years of streamflow
diversons. During the wet period of the mid-1980s, this eevation was not attained.

Lake Elevation Pattern

Under this dternative, the lake surface would normaly fluctuate about 6 feet in eevation
(Figure 2-9) and would rise to an average eevation of 6,385.7 feet (Figure 2-10). The transition period
to this dynamic equilibrium condition would require 5-10 years after the present drought ended. During
extreme drought, the lake surface might fal aslow as about 6,378 feet (Table 2-5).

Mono Basin Export and L ake Release Pattern

Under thisdternative, gpproximately 44 TAF/yr (35%) would be exported from Mono Basin and
82 TAF/yr (65%) would be released to Mono Lake on the average. Exportswould range from 2 to 120
TAF/yr, and releases would range from 48 to 140 TAF/yr in very wet periods.

Streamflow Pattern

The streamflow pattern for this aternative would be very smilar to tha for the 6,377-feet
aternative described previoudy, except that higher flowswould berel eased in wetter periods (Figure 2-2).
Ecosystem maintenance flows would be provided annudly, equaing median higoricad June flows above
the diversons.

Rushand LeeVining Creekswould be subject to spilling flowsfrom time to timethat could exceed
340 cfsin Rush Creek and 300 cfsin Lee Vining Creek.
The 6,390-Ft Alternative
This target elevation corresponds to the upper lake level recommended by the USFS (1989)
management plan.

The lake surface dropped bel ow thiselevationin 1965 after 24 years of streamflow diversonsand
has remained lower.
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Lake Elevation Pattern

Under this dternative, the lake surface would normaly fluctuate about 6 feet in eevation
(Figure 2-11) and would reach an average eevation of 6,391.6 feet (Figure 2-12). Thetransition period
to this dynamic equilibrium condition would require about 30 years. During extreme drought, the lake
surface might fall aslow as about 6,383 feet (Table 2-5).

Mono Basin Export and L ake Release Pattern

Duringthefirst 50 yearsunder thisaternative, gpproximately 30 TAF/yr (24%) would be exported
fromMono Basin and 96 TAF/yr (76%) would be released to Mono Lake on theaverage. After dynamic
equilibrium is atained, exportswould riseto 37 TAF/yr (29%) and lake releases would fal to 89 TAF/yr
(71%).

Exports would range from 2 to 120 TAF/yr, and releases would range from58t0 126 TAF/yr in
very wet periods.

Streamflow Pattern

The streamflow pattern for this dternative would be smilar to that for the 6,377-Ft and 6,383-Ft
Alternatives, except that higher flows would be released in wetter periods (Figure 2-2). Ecosystem
mai ntenance flowswould be provided annudly, equaing median historical Juneflowsabovethediversons.
Rush and Lee Vining Creeks would be subject to large spilling flows from time to time that could exceed
490 cfsin Rush Creek and 320 cfsin Lee Vining Creek.

The 6,410-Ft Alternative

This target elevation corresponds to an intermediate elevation between the 6,390-Ft Alternative
and the No-Diversion Alternative, providing an dternative that could reflect substantia streamflows if
required by SWRCB for purposes of compliance with the Fish and Game Code or for protection of public
trust resources.

The lake surface dropped below thisedlevationin 1951 after 10 years of streamflow diversonsand
has remained below this devation.
L ake Elevation Pattern

Under this dternative, the lake surface would normaly fluctuate about 7 feet in devation (Figure
2-13) and would eventually reach an average devation of 6,410.8 feet (Figure 2-14). Thetrangtion period

Mono Basin EIR Ch 2. Project Alternatives and Points of Reference
548/CH2 2-22 May 1993



to this dynamic equilibrium condition would require about 80 years. During extreme drought, the lake
surface might fall aslow as about 6,401 feet (Table 2-5).

Mono Basin Export and L ake Release Pattern

During the trangition period for thisaternative, approximately 11 TAF/yr (9%) would be exported
from Mono Basin and 115 TAF/yr (91%) would be released to Mono Lake on the average. After
dynamic equilibrium is obtained, exports would rise to 22 TAF/yr (17%) and lake releases would fdl to
104 TAF/yr (83%).

Exports would range from 0 to 120 TAF/yr, and releases would range from 64 to 184 TAF/yr in
very wet periods.

Streamflow Pattern

The streamflow paitern for this dternative would be smilar to that for the previous dterndtives,
except peak flows in soring in Rush and Lee Vining Creeks would be dightly higher in normd years, and
even higher flows would be released in wetter periods (Figure 2-2). Rush and Lee Vining Creekswould
be subject to large spilling flows from time to time that could exceed 490 cfsin Rush Creek and 350 cfs
in Lee Vining Creek.

The No-Diversion Alter native

Under this dternative, diversons of the four tributary stresms would be entirely curtailed.
Streamflow and lake level would be determined by natura westher events and patterns, and the lake
surface would rise toward the prediversion level.

Lake Elevation Pattern

Under this dternative, the trandtion period to this dynamic equilibrium condition would require
longer than 100 years (Figure 2-15). The lake surface would eventually reach an estimated average
elevation of about 6,425-30 feet (Figure 2-16) and would normally fluctuate about 10 feet in elevation
thereafter. During extreme drought, the lake surface might fall as much as 11 feet below the equilibrium
level (Table 2-5).

Mono Basin Export and L ake Release Pattern

No water would be exported from Mono Basin, and 124 TAF/yr would be released to Mono
Lake onthe average. Releases would vary annualy between 55 and 240 TAF.
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Streamflow Pattern

The pattern of streamflows above the diverson aso would occur below them. This pattern
congtitutesnatural runoff asmodified by SCE's seasond storage upstream on Rush and Lee Vining Creeks.

The soring streamflow pattern for this dternative, including pilling flows, would be smilar to that
for the 6,410-Ft Alternative, but flows in the other seasonswould be consderably larger. During normal
years, flowsin Rush Creek would seasondly vary between 50 and 165 cfs. Flowsin Lee Vining Creek
would vary between 30 and 190 cfs. During snowmelt, Lee Vining Creek would experience higher flows
than Rush Creek because of less upstream regulation by SCE for power generation. Hows in the Rush
Creek tributarieswould vary seasonaly from 3to 21 cfsin Walker Creek and 4 to 33 cfsin Parker Creek
(Figure 2-2).

Other Alternatives Considered but Not Studied in Detail

This report identifies the environmental impacts associated with the SWRCB's proposa to add
conditionsto LADWP'swater right licenses for protection of fish and other public trust resources. The
selected dternatives described in this chapter span the range of feasible dternatives to be consdered in
ba ancing the protection of public trust valueswith other usesfor Mono Basin water. Each of the described
dternatives corresponds to an gpproximate level of inflow to Mono Lake on a long-term basis and a
corresponding amount of water available to LADWP for export. No other adternatives are needed to
provide information about the environmentd effects of the range of feasible dternatives.

Other diverson and export management gpproaches, including other rules for determining annua
lake releases not discussed above, can be considered as needed for purposes of mitigating significant
environmentd impacts of the dternatives. Where gppropriate, other diverson and export management
approaches are addressed in the impact sections of this report.

Relation of |dentified Alter natives
to Fishery Protection Flows

| dentification of Fishery Protection Flows

The subject of instream flows needed to maintain the conditions that benefited the prediverson
fishery is discussed in Chapter 3D, "Fisheries'. SWRCB's decison on amendment of LADWP's water
right licenses must include conditions for the protection of fish, as well as gppropriate conditions for
protection of other public trust vaues in Mono Basin.  For purposes of this report, the definition of
dternativesisbased primarily on differing lakelevelsrather than on the quantity of water needed to provide
ingreamfishery flows. Whatever fishery flows are eventually determined to be appropriate, however, will
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be associated with some net quantity of inflow to Mono Lake. The range of dternatives defined in this
report is sufficiently broad to cover any potentid leve of inflow that would result from those fishery flows.

At thistime, SWRCB has not determined the quantity of water needed for fishery protection or for
other public trust purposes. In accordance with the Court of Appedl decisonin California Trout, Inc.
v. Superior Court, (1990) 218 Cal. App. ed. 187, 266 Cal. Rptr. 788, the quantity of water needed for
protection of fish pursuant to Fish and Game Code Sections 5937 and 5946 is ot subject to reduction to
satisfy competing demandsfor water. Theneed for any additiond water that may be needed for protection
of public trust vaues, however, is subject to baancing againgt the public interest in meeting competing
demands for water.

Implications of Fishery Protection Flowsin DFG Stream Evaluation Reports

DFG has produced stream evaluation reports for the four diverted tributary streams (Beak
Conaultants 1991; EBASCO Environmental and Water Engineering and Technology 1991b, 1991c;
Aquatic Systems Research 1992) and the Upper Owens River (EBASCO Environmenta et al. 1993).
These reports contain preliminary instream flow recommendations for each stream (Table 2-6).

The agueduct model was used to predict long-term Mono Lake surface devations resulting from
these recommended flows, ind uding the specified minimum, maximum, and flushing flow vaues. Asfor the
aternative smulations, these diverson rules were combined with agueduct operations congtraints and
applied to the 1940-1989 historical hydrology. Inthissmulation, however, no lake leve targetsand lake
release rules were pecified.

Two dmulations were conducted, the first based on DFG's consultants origind flow
recommendations for Rush Creek, which specify amaximum release of 60 cfsduring the pesk runoff period
(Beak Consultants 1991), and the second based on DFG's subsequent flow recommendations, which
gpecify a maximum release of 100 cfs (Gibbons pers. comm.). Recommended flows for Lee Vining,
Parker, and Walker Creeks were identica for the two smulations.

The recommendation for flowsfor the Upper OwensRiver below the East Portd (amaximum flow
limit of 200 cfs and a congtant release rate) could not be modeled explicitly because changes would be
requiredin operation of Grant Lakereservoir to distribute exports more evenly throughout theyear. Model
gpplications, however, suggest that total annua exports and Mono Lake surface devations would not
change gppreciably with this additiona congtraint.

The recommended flows would cause the surface elevation of Mono Lake to rise to an average
elevation of 6,381 feet, for the maximum Rush Creek flow of 60 cfs, or to 6,385 feet for the maximum
Rush Creek flow of 100 cfs (Figure 2-17). The trangtion period to the dynamic equilibrium would be
about 40 years, and lake levels would fluctuate 6-7 feet thereafter. The simulations indicate that
uncontrolled spills would not likely occur in the Mono Basin tributaries under the conditions specified.
Minimum instream flow recommendations for Rush Creek would be met in most years, but available flows
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inLeeVining, Parker, and Waker Creekswould often beinsufficient to meet the specified minimum flows
in dry and norma runoff years.

These smulated lake level ranges, when compared to the lake level regimes described for each
dternative, indicate the degree to which each dternative is cgpable of meeting the pending DFG instream
flow recommendations for protection of fishery resources.

POINTS OF REFERENCE FOR EVALUATING
ENVIRONMENTAL CHANGES

Impacts of the project dternatives must be measured as changesin environmenta conditionsfrom
some basdline condition, called the "point-of -reference” in thisEIR.

Point-of-Reference for Comparison of Project Impacts

Asapoint of reference for comparison of the environmenta impacts of various dterndives, this
EIR used the existing environmenta conditions at Mono Lake and the tributary streams, which were
present before theissuance of apreliminary injunction by the El Dorado County Superior Court on August
22, 1989. The preliminary injunction, as described in the court's August 22 minute order, effectively
prohibited LADWP from diverting water from Mono Basin stireams any time the lake level was below
6,377 feet. The point of reference used in this report included the gpproximate water level devation of
Mono Lake and streamflows present before the August 22 order.

Basisin CEQA

CEQA requires that the "environmenta setting” be described in an EIR. CEQA guiddines define
the environmentd setting as the environment "as it exists before the commencement of the project” (State
CEQA Guiddines, Section 15125). CEQA requires that resource conditions at the initiation of the
environmenta review and permitting process, rather than future conditions without the project, be
consdered as the environmental setting.
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Resour ce Conditions

For most topic areas, actua resource conditionsin 1989 define the environmenta setting for this
point of reference. Actud resource conditions are germane to the vegetation, wildlife, fisheries, visud
qudity, air quaity, and cultura resourcetopics. It isrecognized that court-mandated streamflowsin effect
in August 1989, had they remained in effect, would have caused the lake leve to gradudly fal even during
average runoff conditions. Nonetheless, the environmental setting for these topicsis considered to be the
resource conditions associated with the lake level at that time, together with the mandated streamflows.

Point-of-Refer ence Scenario

Severe drought conditions prevailed during 1989 in Cdifornia, so that water and power supply
from Mono Basin exports were not representative of average conditions. Consideration of these topics,
aswel| asassociated economic effects, therefore requiresthat apoint-of -reference scenario be established.
For this purpose, the aqueduct modd was used to smulate the pattern of water and power supply that
would result from the pattern of observed runoff variations, if streamflows mandated in 1989 remainedin
effect. Inthisway, redistic water supply and power productionimplicationsof the 1989 point-of-reference
conditions can be characterized.

The amulation of the point-of-reference scenario aso provides a characterization of the pattern of
lakeleve sthat would have resulted from permanent adherenceto the court-mandated streamflowsin effect
in 1989. After atrangtion period of generdly declining lake leve lasting about 20 years, a dynamic
equilibrium would prevail with amean lake devation of about 6,365 feet and normal fluctuations of about
16 fest.

Mono Lake Level

In August 1989, the surface elevation of Mono Lake was 6,376.3 feet and in agenerdly declining
trend. No legd mandate existed to maintain any specified lake level before issuance of the preliminary
injunction by the El Dorado County Superior Court on August 22, 1989.

Diversonsand Tributary Streamflows
Before the August 22, 1989 preliminary injunction discussed above, LADWP's diversions from

the Mono Basin streams were subject to preiminary injunctions issued by the Mono County Superior
Court. These injunctions established minimum flows in Rush Creek and Lee Vining Creek as follows:
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# Rush Creek - 19 cfs minimum throughout the year, and
# LeeVining Creek - 5 cfs minimum throughout the year.

No minimum stream flow requirementswerein effect for Walker and Parker Creeks. Theminimum stream
flow requirements for Rush Creek and Lee Vining Creek, applied to the historical runoff record and
accounting for aloss of 8 TAF/yr for in-basin irrigation, determine the pattern of streamflows at this point-
of-reference (Figure 2-2). The aqueduct mode shows that these minimum flows would have persisted
throughout the year in normd and dl drier years.

In wetter years these flows would have been exceeded in spring and early summer, and in the
wettest yearsthey could be exceeded year-round. Spring flowsashigh asabout 550 cfsand 340 cfscould
occur in Rush and Lee Vining Creeks, respectively.

Prediversion Conditionsfor Assessing
Cumulative Impacts

Environmental conditions prior to the beginning of LADWP diversonsin Mono Badin for export
(i.e., pre-1941) define the resource vaues for examining cumulative impacts of the diverson dternatives.

Basisin CEQA

Cumulative impacts are environmenta changes resulting fromproject impactsin combination with
impacts of "closely related past, present, and reasonably foreseeable probable future projects’ (State
CEQA Guiddines, Section 15355). LADWP's diversons from 1941 to the 1989 point-of-reference
conditute a closdly related past project. Prior diversons by early ranchers aso may be considered as
closly reated projects for certain impacts, athough the magnitude of the impacts from these early
diversgons waslessthan impactsof LADWP diversons. Impactsof early diversonsaso are moredifficult
to accurately assess.

The congruction of LADWPsdiversonfacilitiesin Mono Basin and the Upper OwensRiver basin
is generally not consdered to be a closdly related project. Congtruction impacts, usualy of a different
character than diversonimpacts, aretherefore generdly not added to project impactsinthisEIR toidentify
cumulative impacts. Exceptions exist, however, such as the loss of riparian vegetation upstream on Rush
Creek due to enlargement of Grant Lake reservoir, that must be added to the subsequent loss of
downstream riparian vegetation from diverted streamflow.
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With some exceptions, therefore, conditionsin Mono Basin on completion of thediversonfacilities
but before actud diverson of watersis considered to be the resource values and environmental setting in
this EIR for examining cumulative impacts of the diverson dternatives.

Mono Lake Level

At the time that LADWP began diverting water from the tributary streams in 1941, the water
surface elevation of Mono Lake was 6,417 feet, or 41 feet higher than the 1989 point of reference for
project impacts. Thislevel was 11 feet lower than the historical highstand of 6,428 feet.

Tributary Streamflows

Runoff into thetributary streamsin the water year ending on April 1, 1941, wasvery near thelong-
term average runoff. The preceding year had been adry year, preceded by awet year and three average
years.

As noted previoudy, streamflows existing before LADWP diversions for export were diminished
by irrigation diversons, which began in the 1860s. Diversons from Rush, Parker, and Waker Creeks
wererelatively large, resulting in dewatering of certain reachesduring theirrigation season, especidly during
dry years. Much of theirrigation occurred on very permegble soils, resulting in the creation of sringsin
the Rush Creek bottomlands likely augmenting streamflow there. (Stine 1991.)

The fraction of streamflow diverted from Lee Vining Creek was rdaively smaler than from the
other streams, and none of its reaches were dewatered in dry years by irrigation (Stine 1991).

Because sorage facilities on these streams avalladle to the early irrigators were rdatively smdl,

highflowsduring snowmelt runoff wererdatively unregulaied. Thesehighflowsarethereforesimilar to high
flows of the No-Diverson Alternative (Figure 2-2).
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