Chapter 3B. Environmental Setting, |mpacts, and Mitigation

Measures - Water Qualitz

INTRODUCTION

This chapter examines water quality conditions in Mono Lake, the four diverted Mono Lake
tributary streams, the Owens River basin, the Los Angeles Aqueduct (LA Aqueduct), and the city'swater
supply. Available historical data and recent data collected by the SWRCB contractor are discussed.
These data have been andyzed to quantify water quality impacts of the aternatives.

Water qudity conditions of concern at Mono Lake are dl related to sdinity levels, which depend
amog entirely on the lake volume, which in turn isadirect function of the lake eevation. The bathymetry
of thelakeiswdl known (Appendix G). Sdinity, dkdinity, and other water quaity conditions in Mono
L ake can therefore be accurately characterized for any selected lakelevel. Thischapter describeschanges
in sainity posed by the dternatives, and Chapter 3E, "Aquatic Productivity", describes the sgnificance of
such changes as they affect invertebrate productivity in the lake.

Water qudity conditions in the LA Aqueduct system depend on the relaive mixture of various
sources of aqueduct water. Each tributary, mgor spring, or groundwater source has acharacteristic water
quality that can be described using average minera concentrations, dthough tributary water quaity will vary
in response to runoff conditions, exhibiting both seasonal and year-to-year variations. Export volumes of
the aternatives will affect the mixture of water sources supplying the agqueduct and the city.

APPLICABLE WATER QUALITY STANDARDSAND CRITERIA

The water quality standards and criteria applicable to this EIR are those intended to protect the
beneficid uses, including human consumption, designated by the Lahontan Regiond Water Quality Control
Board (RWQCB) for each stream or lake, or are the genera standards and criteria established by
SWRCB for surface waters in Cdifornia. The water qudity standards and criteria provide the rationd
basis for judging the Sgnificance of the expected changesin water qudity from the point of reference under
each dterndive.
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Water Quality Control Plan for Inland Surface Waters

SWRCB hasadopted the Water Quality Control Planfor Inland Surface Waters (SWRCB 1991),
establishing statewide water quaity objectives for awide variety of surface water bodies and discharges.
The focus of the plan ison reducing dl types of discharges of wastes containing toxic pollutants. Different
water quality objectives can be adopted by individuad RWQCBs in their basin plans for specific Stes,
however, if these objectives are less redtrictive than those in the statewide plan, they would require
approva by SWRCB and the U.S. Environmenta Protection Agency (EPA).

Numerica water quaity objectives have been established for 38 types of pollutants, including 67
priority pollutants identified by EPA. The objectives are gpplicable to al surface waters, including those
used as sources of drinking water. Substances regulated by the SWRCB plan include cadmium, copper,
zinc, and other heavy metds, pesticides; chlorinated hydrocarbons, and carcinogens such as arsenic,
benzene, and polychlorinated biphenyls (PCBS).

Objectives for some pollutants, particularly carcinogens, are different for water bodies that serve
as sources of drinking water. An exampleis arsenic, which is present in Hot Creek and other tributaries
of the OwensRiver; itsconcentration in the agueduct could be affected by Mono Basin export dternatives.
The exiging maximum contaminant level (MCL) for arsenic in drinking water is 50 micrograms per liter
(ng/l). However, because arsenic is an identified carcinogen, SWRCB reduced thelimit in surface waters
used for drinking to 5 pg/l inthe plan. As adopted, the new plan criterion could be gpplicable to drinking
water supplies with arsenic concentrations exceeding the objective of 5 ug/l. Under the Clean Water Act
(40 CFR 131.10[q]), exceptions to water quality objectives can be granted if the source of the pollutant
isnatural. Because SWRCB has not decided if the new plan criterion will apply to Grant Lake reservoir
or Lake Crowley reservoir outflows, the established MCL is ill considered applicable.

L ahontan Regional Water Quality Control Basin Plan

The Porter-Cologne Water Quality Control Act of the State of Caifornia (1969 Satutes)
designates SWRCB and the RWQCBs as the principal agencies with responsbility for control of water
qudity. The primary mechanism by which control isaccomplished isaregion-specific water quaity control
plan or basn plan. Mono Basin and the Owens River systlem are in the South Lahontan Basin, RWQCB,
Region 6 (RWQCB Lahontan Region 6 1987).
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The key dements specified in the Lahontan basin plan for the maintenance of water qudity are:

# identification of beneficid uses and the water quaity objectives necessary to maintain those
uses,

# problem assessments and control measures, and
# animplementation plan to manage identified problems.

The exigting Lahontan basin plan, adopted in 1975 and amended from time to time thereefter, is
being revised. Thedraft basin planincorporating theserevis onshasbeen circul ated, and public workshops
have been held. The find revised basin plan must be completed and approved by EPA by September
1993 (Rofer pers. comm.). Significant changes proposed in therevised Lahontan basin plan are discussed
below.

Beneficid usesareacontrolling factor in establishing water quality objectivesfor aparticular water
body or group of water bodies. Beneficid uses are identified during the development of a water quality
control plan, and the level of water quality needed to protect and maintain those usesis determined. The
exiging and proposed beneficid usesfor the diverted tributaries and Mono Lake are givenin Table 3B-1.

The water qudity objectivesin the basin plan are in both written form, congtituting the maority of
the objectives listed, and numeric form. Written objectives include descriptive limitations on water quaity
parameters, such as color, taste, and odor; floating materid; suspended materid; and toxicity. Toxicity
objectivesin therevised basin plan have been expanded to include chlorine residue and ammonialimitsand
have been clarified. Numeric objectivesfor conventiond pollutants, which includeturbidity, pH, dissolved
oxygen, unionized ammonia, total dissolved solids (TDS), chloride, sulfate, fluoride, boron, and nutrients,
have undergone minor changes in the revised basin plan. The most significant proposed revison
incorporates numerica objectives for toxic pollutants from the Inland Surface Waters Control Plan.

The purpose of the monitoring and compliance program is to measure water quality changes and
identify the effects of any changes on established beneficid uses. The monitoring and compliance program
must identify sources of water quality degradation and provide for collecting and andyzing samples and
preparing reports. The monitoring and compliance program requirementsare being revised in the new plan
to dlow for changing program needs and funding.

Water qudity objectivesfor thedinity of Mono Lakeintheexisting basin plan cal for sdinity limits
that had recently been surpassed at the time of plan formulation in 1975. The TDS objective of 76 grams
per liter (g/l) has been exceeded since 1972, when the lake surface eevation fel below 6,386 feet. The
chloride objective of 17.7 g/l has also been exceeded. Sdlinity objectives of the revised basin plan may
change.
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Federal Antidegradation Policy

EPA water quality standardsand regulationsrequire that each state have an antidegradation policy.
This policy mugt, a a minimum, be consstent with the principles set forth in the Federd Antidegradation
Regulaion (40 CFR 131.12), which serves as a basdline water qudity narrative standard to be applied
whereother water quality sandardsaretoo genera or do not addressaparticular pollutant. Thisregulation
was adopted in November 1975 and gpplies to actions affecting water quaity after that date, including
diversons of water.

In November 1975, the Mono Lake surface eevation was approximately 6,379.3 feet, with a
inity of 85 g/l. Although water diversons were initiated before 1975, water diversons continuing after
1975 haveinfluenced thewater surface éevation and sdinity of Mono Lake. The Federal Antidegradation
Regulation is therefore applicable to SWRCB's water rights decision-making process.

Federal Policy

The federd antidegradation policy stems from the fundamenta objective and certain related god's
of the Clean Water Act (Federd Water Pollution Control Act as amended by the Water Qudity Act of
1987). Section 101(a) States:

The objective of thisact is to restore and maintain the chemicd, physica, and biologica
integrity of the Nation's waters.

Section 101(a)(2) states:

The national god is that whenever datainable, an interim god of water qudity which
provides for protection and propagation of fish, shellfish, and wildlife and provides for
recreation in and on the water be achieved.

The antidegradation policy (40 CFR 131.12) establishes a three-part test (tiered approach) to
maintaining and protecting water quality and beneficid uses (asset forth in 40 CFR 131.12). Thefirst tier
asset forthin Section 131.12(a)(1) requiresthat "existing instream water usesand theleve of water qudity
necessary to protect the existing uses shall be maintained and protected.”

The second tier of the antidegradation policy is set forth in Section 131.12(8)(2) asfollows:

Where the qudity of the waters exceeds levels necessary to support propagation of fish,
shellfish, and wildlife and recreation in and on the water, that quality shdl be maintained
and protected unless the State finds, after full satisfaction of the intergovernmenta
coordinationand public participation provisons of the State's continuing planning process,
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that dlowing lower water qudity is necessary to accommodate important economic or
socid development in the area in which the waters are located. In dlowing such
degradationor lower water quaity, the State shall assurewater quality adequate to protect
exiging usesfully. Further, the State shall assure that there shal be achieved the highest
gatutory and regulatory requirements for al new and existing point sources and al cost-
effective and reasonable best management practices for nonpoint source control.

The third tier, as set forth in Section 131.12(a)(3), requires.

Where high quality waters congtitute an outstanding Nationa resource, such as waters of
Nationa and State parks and wildlife refuges and waters of exceptiona recregtiond or
ecologica sgnificance, that water quaity shall be maintained and protected.

Tier | establishes the absolute basdinefor water quaity for the surface waters of the United States
inthat dl existing beneficid uses and the water quaity necessary to support them must be maintained as
aminimum.

Tier 11 applies to waters in which the quality exceeds that necessary to support the existing
beneficia uses. Water quality reductions in these waters can be alowed, provided that existing uses are
fully protected and that important socioeconomic need for such degradation is demonstrated.

Tier 111 precludes alowing water quality degradation in waters that are viewed as exceptiond
resources, such as Outstanding National Resource Waters (ONRW) or waters that could qualify for
ONRW designation.

California Palicy

The federd water quality policy requires that each state develop and adopt a Statewide
antidegradation policy. In Cdifornia, this requirement is satisfied by SWRCB Resolution No. 68-16
(Order No. WQ 86-17), the "Statement of Policy with Respect to Maintaining High Qudity of Watersin
Cdifornid’. The SWRCB hasinterpreted Resolution No. 68-16 to incorporate thefedera antidegradation
policy in Stuations where the federd policy applies.

As part of state policy for water quaity control, Resolution No. 68-16 applies to actions of the
RWQCB and is incorporated in each regional basin plan. It is adso incorporated in SWRCB-adopted
plans, such as the Inland Surface Waters Control Plan. Resolution No. 68-16 serves as both a water
quaity standard in and of itsdf and as a guide for standard setting and other regulatory decisons.
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Mono Lake asan ONRW

As described above, possible candidates for ONRW designation include waters of the state and
nationa parks, wildlife refuges, and waters of exceptiona recregtiond or ecologica sgnificance. In
Cdifornia, Lake Tahoe isthe only water that has been designated as an ONRW,; however, other waters
of this gate are likely to meet the criteriafor designation.

Mono Lake is a possible candidate for ONRW designation. The unique or important resource
vaues of Mono Lake have previoudy been recognized by the following desgnations.

# Mono Basin National Forest Scenic Area. TheMono Basin Nationa Forest Scenic Area
was designated by Congressin 1984 to protect the natura, cultural, and scenic resources of
Mono Basin. The Mono Basin National Forest Scenic Area is the first of its kind in the
Nationd Forest system.

# Mono Lake Tufa State Reserve. The Mono Lake Tufa State Reserve was established in
1982 to preserve its native ecologica associations, unique fauna or flord characteristics,
geologicd features, and scenic quaities in a condition of undisturbed integrity.

# Western Hemisphere Shorebird Reserve Network Member. Mono Lake has been
designated as part of the Western Hemisphere Shorebird Reserve Network. Mono Lakeis
one of 17 other worldwide reserves located in Argenting, Brazil, Canada, the United States,
and Surinam.

As dated in 48 FR 51402, ONRW are "waters of exceptional recreational or ecological
sgnificance’. Thismay includewatersof exceptiondly high quality. ONRW may asoincludewater bodies
whichare important, unique, or sendtive ecologicaly, but whose water quality as measured by traditiona
parameters may not be particularly high or whose character cannot be adequately described by these
parameters. Based on data developed for this EIR, Mono Lake would qualify for nomination as an
ONRW.

ONRW may be designated as part of adoption or amendment of water quality control plans. The
Lahontan RWQCB may amend the existing South L ahontan Basin Plan asaresult of the SWRCB'swater
rightsdecison. The different lake leve dternatives result in different lake sdinities that may result in the
need for an amendment to the basin plan standards. I1f Mono Lakeisidentified asan ONRW, protection
of its water qudity consstent with federal antidegradation regulations requires that lake sdinity be
maintained at or less than the 85 g/l concentration that existed in November 1975.
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California Department of Health Services Criteriafor
I dentification of Hazardous Wastes

As apart of the studies described in this chapter, reservoir bottom sediments have been sampled
to determine concentrations of biocaccumulative or persstent substances. These concentrations can be
compared to State of Cadifornia standards for the identification of hazardous wastes, which are expressed
as tota threshold limit concentrations (TTLC). These standards, developed for purposes of requiring
proper management of hazardous wastes from manufacturing and other human activitiesto protect human
hedlth (Title 26 of the California Code of Regulations), are used here for comparative purposes in
characterizing the qudity of water-borne sediments.

WATER QUALITY PARAMETERS OF CONCERN
AND LOCATIONS OF INTEREST

Water Quality Parameters

Water quality parameters can be generdly classfied as:

minera parameters,

nutrients and organics,

particulates and adsorbed metals, and
sediment quaity parameters.

FHHEH

Minerd parametersinclude the mgor anionsand cations (cal cium, magnes um, sodium, potassum,
chloride, sulfate, and bicarbonate), trace elements (boron, fluoride, and bromide), slica, dkdinity,
hardness, TDS, and dectrical conductivity (EC). Nutrient and organic parameters include nitrate,
ammonig, tota Kjeldahl nitrogen, tota and dissolved phosphorus, tota organic carbon, chlorophyll, and
color. Particulates and adsorbed metals include total suspended solids (SS), turbidity, arsenic, barium,
sdenium, aluminum, cadmium, chromium, copper, iron, mercury, manganese, lead, and zinc. Not dl
parameters sampled higtoricaly in Mono Basin and Owens River basin were selected for assessment inthis
EIR.

EC hasbeen sdlected astheindicator minerd parameter becauseit has been cons stently measured
in the most samples from al locations and is related to drinking water quality. Chloride and fluoride have
been sdected as other minerad parameters directly related to drinking water qudity. Arsenic and
phosphorus have been selected as parameters directly related to aguetic toxicity or eutrophicationin Lake
Crowley reservoir. Arsenic has been identified in the Inland Surface Waters Control Plan as a human
carcinogen, as described previoudly.
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Locations of I nterest

Primary locations of interest include Mono Lake, primarily because of sdinity effects on
invertebrate productivity, and the East Portd, which provides a water qudity characterization of Mono
Basin water exported for water supply. Water quality has been sampled in Mono Lake and at severa
locations aong the Mono Laketributaries. LADWP has conducted specid surveysof Mono Basin springs
and groundwater wells (LADWP 1986).

The primary location of interest for impact assessment in the Upper OwensRiver basinisthe outlet
from Lake Crowley reservoir, which is a mgor contributor to the aqueduct water supply. Important
sampling sites include the Owens River above the East Porta (Big Springs), the East Portal (export outlet
from Mono Basin), the Owens River below the East Porta, Mammoth Creek, Hot Creek below Hot
Springs, Owens River a Benton Crossing, and several Lake Crowley reservoir tributaries (Convict,
McGeg, Hilton, Crooked, and Rock Creeks). Limnologica studies have been performed at stationsin
Lake Crowley reservoir. The reservoir outlet dso has been sampled extensively by LADWP.

Other locations of interest and places where higtorical water quaity data are available include the
inflow to the LA Aqueduct filtration plant and the other primary water sources ddlivered by MWD to the
city: the Colorado River Aqueduct and Cdifornia Aqueduct.

PREDIVERSION CONDITIONS

Sour ces of I nformation

Mono Lakewater quaity wasfirst sampled by I. C. Russdll during hisgeologicd survey of Mono
Basinin 1883 (Russell 1984 [c1884]). LADWP hasmaintained records of lake elevationssince 1912 and
has measured TDS at various locationsin Mono Lake since 1937. Water samples were collected in the
early 1930s by the Pacific Alkai Company while it was exploring possible commercia recovery of sdts
from Mono Lake.

Mono Lake Water Quality

Mono Lakeisac osed hydrologic systemwith nooutlet. Inflow from tributaries, groundwater, and
mineral springs contain dissolved sdts, which have accumulated in the lake for thousands of years.
Geothermal processes have contributed an unknown portion of theminerals. Continua surfaceevaporation
has concentrated the mineras.
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Although sdts continue to accumulate and concentrate in Mono Lake, these processes proceed
so dowly that thetotal mass of dissolved saltsin Mono Lake can be consdered acondant. It isestimated
that 285 million tons of minerds are dissolved in Mono Lake (LADWP 1987). Based on the bathymetry
of the lake, the estimated sdinity as measured by TDS was 48 g/l in 1941 when the lake stood at
6,417 feet and the diversons began. (The method of estimating sdlinity for variouslake levelsisdescribed
inthe "Impact Assessment Methodology” section.) The prediversion salinity was about 37% greater than
ocean dinity, which is gpproximately 35 g/l.

Water Quality at Other Locations of Interest

The characterigtic water qudlity of various streams in Mono Basin and Owens River basin was
gmilar in the prediversion period to water qudity at the point of reference. Water qudity at the locations
of interest depended, as today, on the mix of sources utilized. Water quality data were first collected by
LADWPIin 1933, and datafrom 1933 through 1991 are used in thefollowing section to characterize water
qudity variations a the other locations of interest.

ENVIRONMENTAL SETTING

Sour ces of Information

This section presents and interprets water qudity data collected from surface and groundwater
sampling Stations operated by severa agenciesin Mono Basin and Owens River basin from 1933 through
1991. LADWP and U.S. Geologica Survey (USGS) provided the mgjority of the measurements. In
addition, SWRCB contractors conducted a field sampling program in 1991 in Mono Basin and Owens
River basin to augment and verify exising water quaity deta.

Much of thiswater quality data has been organized into computer deta filesto dlow for graphica
and datistical analyses. Auxiliary Report No. 17, "Water Quality Data Report”, (Jones & Stokes
Associates 1993) was prepared from these data files and provides a detailed description and summary of
the avallable information.

Severa LADWPreportson hydrology and water quaity in Mono Basin, geothermd investigations
by USGS and CdiforniaDepartment of Water Resources(DWR) inLong Valley, and Lahontan RWQCB
reports were obtained to provide general water quaity information and identify potentia water quaity
impact issues. However, no comprehens ve document summarizes and characterizes genera water quality
throughout the city's agueduct system, so thiswater quaity assessment relies primarily on the analyses of
higtorica data presented in the auxiliary report.
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Mono L ake Data Sour ces

InJduly 1964, D. T. Mason (1967) collected samples of Mono Lake waters and analyzed previous
data as part of alimnologica survey. He atempted to characterize the chemica composition of the water
usng ratios of individua ions to chloride and described the correlation between lake volume and ion
concentrations. Metasand other previoudy unmeasured trace e ements a so were andyzed in thissurvey.

A limnologica study conducted in 1974 by students and faculty from UC Davisdid not specificaly
collect water qudity samples, but nutrient determinations were part of their primary productivity
experiments (Winkler 1977).

LADWP collected samples at severa depths and locations in different seasons during 1974 and
in subsequent years to provide the first comprehensive sampling of Mono Lake minerd water quality.
Nearly 250 samples have been collected from Mono Lake. Water qudity samples aso were anayzed by
LADWP from two ponds used for evaporation suppression experiments between 1980 and 1983.
Combined, these data provide an accurate characterization of the mineral water quaity of Mono Lake.
Metals and trace e ements have not been routindy measured and are less accurately known.

Graduate studentsand staff from UC Santa Barbarahave conducted limnologica surveysof Mono
L ake since 1979, measuring sdinity, temperature, light abosorption, nutrients, chlorophyll, and brine shrimp
lifestages. Nutrients (ammonia and phosphorus) have been regularly sampled. Mineras and metds have
not been andyzed routingly. Theselimnologica datahave been organizedin adatabase (Danaet d. 1990).

Data Sourcesfor Other Areas of I nterest

Historical water temperature data for the four Mono Basin tributaries are sparse. Data were
collected for the Rush Creek Instream Flow Incremental Methodology (IFIM) study in 1987 (Cdifornia
Department of Fish and Game 1991). Water temperature monitorswere placed at four locationsin lower
Rush Creek: Grant Lake reservoir outlet, old U.S. Highway 395 (U.S. 395) bridge, downstream of
Waker Creek, and the culvert crossing upstream of County Road. Data were collected from July 1987
to July 1988.

Rush Creek temperatures were monitored in August-October 1991 at the same four locations as
for the 1987 study, and temperaturesin Lee Vining Creek were measured below the LADWP diversion,
below U.S. 395, and at the mouth as part of the stream restoration efforts (Trihey & Associates 1992).
Temperatures in Walker and Parker Creeks were measured at the confluence of Rush Creek during
August-October 1991.

Avallable water quaity data a Hot Creek include historical LADWP minera measurements and
data collected by USGS between 1982 and 1991 for selected minerasindicative of geotherma sources.
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The USGS data and the SWRCB contractor samples from 1991 provide the opportunity to confirm the
LADWP datafor Hot Creek.

EPA conducted a water quality study of Lake Crowley reservoir in 1975 during the National
Eutrophication Survey, a sampling program initiated in 1972 to investigate the threat of accelerated
eutrophication in freshwater lakes. Three stations were sampled during June and November 1975 for
chemicd parametersindicative of eutrophication, including nutrientsand chlorophyll a. Meack and Lesack
(1982) conducted aresearch programin 1982 to evaluate algal growth dynamicsand potentia agal growth
controls.

SWRCB contractors conducted bimonthly water quality studies of Lake Crowley reservoir from
May to September 1991. Data were collected from four sampling locations: Dam Arm, Chak Cliffs,
Green Banks, and McGee Bay. Temperature, pH, conductivity, and dissolved oxygen (DO) data were
collected a 1-meter increments from the surface to the lake bottom. Minerds, nutrients, metals, and
chlorophyll a samples were collected at the surface a each station and from the bottom near the dam.
LADWP has collected monthly samples of Lake Crowley reservoir outlet for minerals since 1940.

LADWP heas collected monthly water quality samples a Tinemaha Reservoir outlet since 1933.
USGS sampled the outlet monthly for most parameters from 1974 to 1986 and collected daily
measurements of conductivity from 1975 to 1981. The USGS data generdly confirm the LADWP data.

Water Quality Conditionsin Mono Basn

Mono Lake

Salinity. The cdculated average sdinity of Mono Lake water a elevation 6,376.3 feet (the point
of reference) was gpproximately 90 g/l, or nearly 90% greater than the prediversion condition and more
than 2.5 oceanic sdinity. This increase reflects the corresponding decrease in lake volume over the
diverson period. Estimated sdlinitiesfor 1913-1991 are shown in Figure 3B-1.

Mineral Quality. Evaporation pond experiments conducted by LADWP indicate that the
chemica composition of Mono Lake water remains constant even at TDS values above 150 g/l. Minerd
precipitation in addition to calcium and magnesium is gpparently not asignificant factor a or below these
concentrations. Because the compostion of dissolved saltsin Mono Lake can be considered congtant, it
is possible to estimate individua ion concentrations for various lake levels from estimates of the totd st
concentration.

Sodium (39%), dkainity (as bicarbonate) (24%), and chloride (23%) are the dominant mineras
in Mono Lake. In addition, sulfate contributes 13% and potassum 2% to TDS. Cadcium and magnesium
concentrations are quite low. Table 3B-2 shows summary satigticsfor the LADWP minerd water qudity
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data from Mono Lake, including the evaporation pond measurements. (The measurements have been
standardized to a TDS of 100 g/l based on the average estimated TDS at the time of measurement.)
Sampling shows that the mgor ion concentrations appear to increase linearly with TDS concentration.

Boron, fluoride, and arsenic concentrations are extremely high in Mono Lake, reflecting the
influence of geotherma springs and other volcanic inputs. The boron concentration of 475 milligrams per
liter (mg/l) (for 100 g/l TDS) is one of the highest concentrations in any sdine lake (NAS 1987). The
fluoride concentration of 65 mg/l and the arsenic concentration of 17 mg/l are extremely high, but acute
toxicity of the Mono Lake brine shrimp (Artemia monica) or dkdi fly (Ephydra hians) apparently does
not occur. Mason (1967) reported toxicity to Artemia adults at higher concentrations of more than 250
mg/l for fluoride and more than 50 mg/l for arsenic.

Nutrients and Temperature. Mono Lakeis thermdly dratified seesondly. Dengty of water
increases with sdinity but decreases with temperature. Because of the high sdt content of Mono Lake,
dendity continues to increase with cooling to O°C. Ice formation is rare on the surface of Mono Lake
because cooling surface water becomes more dense than underlying water and sinks. This high sdinity
permits complete mixing of the water column, in contrast to fresh water, which decreases in dendty once
it cools below 4°C and risesto the surface. (Temperature and sdinity profilesfrom Mono Lake measured
between 1983 and 1991 are available [Universty of California, Santa Barbara 1990]).

Mono Lake becomes dinity dratified in years with large freshwater inflows (1983 and 1986).
Vertica mixing across the chemocdline is an important mechanism for supplying nutrients into the euphotic
zone for phytoplankton growth and erosion of chemical dratification (NAS 1987).

The nutrients nitrogen and phosphorus often limit dgal productivity in lakes. In Mono Lake,
phosphate is present in substantia concentrations (88 mg/l & a TDS of 100 g/l), but nitrogen (ammonia)
concentrations are usudly low. Nitrogen is the limiting nutrient for dgae growth, and anmoniaistheonly
inorganic nitrogen form present in Mono Lake (University of Cdifornia, Santa Barbara 1990). Nitrate
concentrations arelow because nitrifying bacteriathat usualy oxidizeammoniato nitratein aguatic systems
are absent in Mono Lake.

The effects of thermd and sdlinity dratification on nutrient supply and aquatic productivity are
discussed in Chapter 3E, "Aquatic Productivity".

Metals. Metds have not been routinely measured in Mono Lake, with the only published vaues
presented by Mason (1967). These data are given in Table 3B-2 (adjusted from the measured TDS to
the reference TDS of 100 g/l).
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Diverted Mono Lake Tributariesand Grant Lake
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Water qudity inthe mgor tributaries (Lee Vining, Waker, Parker, and Rush Creeks) istypical of
eastern Sierra Nevada snowmet runoff streams. Thisareaislargely undevel oped and undisturbed above
the LADWP diverson structures, except for recreation-residentia developments near June Lake and on
Rushand Waker Creeks and recreationa facilitieson Lee Vining Creek. Natura weethering and erosion
processes are the main factors affecting water qudity in these streams. A seasond difference in qudity
between groundwater-fed baseflow and snowmelt runoff can be measured.

Temperature. Water temperaturesin Lee Vining, Rush, Parker, and Walker Creeks depend on
sreamflow and weather conditions. Reduced and eliminated streamflowsfrom the diversons created dry
downstream conditions, which led to substantial lossesin riparian vegetation (Chapter 3C, "V egetation™).
Streambank shading from riparian vegetation generdly cool sand moderatestemperature changes. Because
of the losses of riparian vegetation, the streams are now less protected from solar radiation and daily air
temperature extremes.

Water temperatures at monitoring stations aong the tributary streams exhibited smilar patterns,
athough the magnitude of temperature fluctuation increased downstream. The dry, clear aamosphere of
the 7,000-foot eevation, combined with the generd absence of shading, causes solar radiation and the
diurna temperature variations to dominate stream therma dynamics. Water temperatures exhibited the
least variaion a Grant Lake reservoir outlet, with amaximum daily difference of about 3°C. Diurnd varia
tions of up to 15°C were observed at the downstream stations. Thewarmest water temperatures occurred
in July and August (maximum 27.5°C), and the coldest temperatures occurred in December and January
(near 0°C).

Temperatures measured during the 1991 sampling period indicated that Lee Vining Creek
temperatures were coldest, Waker and Parker Creekstemperatures were intermediate, and Rush Creek
temperatures were warmest. Table 3B-3 gives the monthly average temperatures observed in Walker,
Parker, Rush, and Lee Vining Creeks during the IFIM studies and grab measurements during the 1991
SWRCB contractor sampling surveys. A discussion of stream temperature effectson fisheriescan befound
in Chapter 3D, "Fishery Resources'.

During the 1991 SWRCB contractor sampling program, limited temperature stratification was
observed at theinlet areaof Grant Lakereservoir. Maximum temperature differences between surfaceand
bottom samples were generaly about 2°C and were apparently caused by cool inflow temperatures.
Temperature dratification was much weaker at the outlet of Grant Lake reservoir. Surface temperatures
were Smilar a the inlet and outlet location.

Minerals. The minera content of the Mono Lake tributaries is very low, Smilar to other high-
qudity SierraNevada streams. These streams have alow akalinity and hardness and low concentrations
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of cadcium, magnesium, sodium, potassum, and other ions. Concentrations of dl minerd parameters are
low enough to result in excellent drinking water qudity.

The quality of water from Grant Lake reservoir outlet, monitored by LADWP for sdlected
parameters since 1934, results from a mixture of the four tributary streams that congtitute Mono Basin's
export. Table 3B-4 provides a summary of LADWP and SWRCB contractor data collected at Grant
Lake outlet. The 1991 SWRCB contractor data generally conform to the LADWP historicd data,
suggesting that runoff quality has remained unchanged.

The low minerd content of the Mono Lake tributaries contrasts with geotherma springs and
groundwater sources in the Owens River basin. Table 3B-5 gives the average minerd qudity for Grant
Lake reservoir outlet and each of the other mgjor sources of water for the LA Aqueduct system.

Nutrients, Organics, and Metals. Mono Lake tributary streams are very low in nitrogen and
phosphorus. Chlorophyll a vauesin Grant Lake reservoir ranged from 0.9 to 13.3 pg/l, with an average
of 5.8 ug/l, indicating an oligotrophic (low in nutrients and therefore low biologica productivity), high-
dtitude reservoir. Trace eement concentrations were frequently undetectable or very low in Grant Lake
reservoir outlet.

Sediment Quality. SWRCB's contractor sampled sediment at four locations in Grant Lake
reservoir during July 1991, and laboratory anayses are presented in the water quality auxiliary report.
Minerd and meta sediment concentrations were generaly higher at the outlet than at the other sampling
locations, but dl were wdl within norma background ranges.

Water Quality Conditionsin the Owens River Basin

Upper Owens River Sources

Geothermd activity strongly influences water quality in the Upper Owens River basin upstream of
Lake Crowley reservoir. Vishble geotherma activity conssts of hot springs, fumaroles, and thermally
altered rock centered primarily around Hot Creek, Little Hot Creek, Casa Diablo Hot Springs, Whitmore
Hot Springs, and the Alkali Lakes (Caifornia Department of Water Resources 1967). These phenomena
are asociated with past volcanism, which has recently shown signs of renewd in the area.

East Portal. Exportsfrom Mono Basin emerge from the Mono Crater Tunnd at East Portal and
flow into the Upper OwensRiver. Water qudity in the East Porta isinfluenced by anearly congtant tunnel
inflow of mineralized groundwater, referred to as "tunnd make' by LADWP. Its minerd character
dominates the qudity of East Portal when exports from Mono Basin are low.
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East Portd conductivity is strongly correlated with flow, as shown in Figure 3B-2. Measured
conductivity at East Portal has ranged from 75 to 450 microsiemens per centimeter (uS/cm), but in 1991,
when no exports occurred, conductivity remained high a about 408-433 uS'cm. (A microsemenisa
standard unit of dectrical conductivity across 1 centimeter of water.) The dilution of highly minerdized
tunnd make with Mono Basin export flows can be described mathematically and used to predict impacts
of dternative export rates. Similar relationsare observed at other locationswhere arunoff sourceisdiluting
a geothermd or groundwater baseflow. Tunnd water qudity is summarized in Table 3B-5; as shown,
nutrient, organics, and metal concentrations are generdly low.

Owens River aboveEast Portal (Big Springs). Big Springsisardatively constant groundwater
soring that provides baseflow for the Upper Owens River. Deadman Creek, Glass Creek, and other
tributaries provide additiond runoff from snowmdt. The average annua flow for Big Springs is
approximately 50 cfs, based on historical LADWP flow data

Conductivity at Big Springs (measured during the 1991 sampling program) isabout haf that of the
Eadt Porta tunnd inflow water, but severd times that of the exports (Table 3B-5).

Arsenic and fluoride are accurate indicators of geotherma sources. Arsenic concentrationsin Big
Springsincrease directly with EC. Huoride concentrations in Big Springs and the tunnd inflow water are
gmilar and higher than from other sources. Arsenic and fluoride concentrations are much higher than those
mesasured & Grant Lake reservoir outlet and indicate some geothermal influence at Big Springs.

Higoricd and 1991 nitrate concentrations in Big Springs are very low, and phosphate
concentrations in Big Springs arerelatively high. Concentrations of metals other than arsenic are generdly
less than detection limits

Hot Creek below Hot Springs. Hot Springs, the mgor geothermad spring in the Upper Owens
Vadley, discharges into Hot Creek about 2 miles below DFG's Hot Creek Fish Hatchery. Above Hot
Creek Fish Hatchery, the creek is known as Mammoth Creek. Hot Creek water qudity is poor and
therefore exerts a consderable influence on downsream water qudity, athough conductivity is only
somewhat higher than that of the tunnd inflow water (Table 3B-5).

Minerals. Highconductivity vauesin Hot Creek indicate the strong geotherma influence
fromHot Springs. Conductivitiesgenerdly rangefrom about 500 to 700 uS/cm, except when spring runoff
from Mammoth Creek dilutes geothermal sources (U.S. Geologica Survey 1984). Flows are well
correlated with conductivity (Figure 3B-3), reflecting the relatively constant source of dissolved sdtsfrom
Hot Springs.

The concentrations of al minerds increase with conductivity. Cacium and magnesum
concentrations are relatively low, with 12 mg/l and 5.5 mg/l mean vaues, respectively (Table 3B-4). Hot
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Creek contains moderate to high concentrations of geothermd trace dements, including boron, fluoride,
arsenic, and antimony (California Department of Water Resources 1967, U.S. Geologica Survey 1984).

All measured arsenic and fluoride concentrations in Hot Creek have been high, with mean vaues
of 224 Fg/l and 2 mg/l, respectively. Arseniciswell correlated with conductivity, dthough some arsenic
aso is present in the commingling Mammoth Creek water.

Nutrientsand Organics. Historica and 1991 dataindicatethat Hot Creek hashigh (0.26
mg/l mean) concentrations of phosphate. Both Hot Springs and the Hot Creek Hatchery are significant
sources of phosphorus, which has resulted in abundant growth of adgae and macrophytes in Hot Creek
(U.S. Geological Survey 1984). Nitrate concentrations are low.

Particulates and Metals. Iron, barium, duminum, and manganese concentrations are
higher in Hot Creek because of the geothermd waters from Hot Springs than in most of the other streams
sampled during 1991. Mercury aso was detected in 1991 in three of eight samples at relatively low
concentrations (0.17-0.30 pg/l) compared to the fish and aguatic life criteria of 2.4 Fgl. Other metas
remained below detection limits.

Other Lake Crowley Reservoir Tributaries

Inaddition to the Upper Owens River, five other streams aretributary to Lake Crowley reservoir,
including Rock Creek, which is partidly diverted into Lake Crowley reservoir. Water quality in each of
these tributary streamsis excellent and similar to that for the Mono Lake tributaries (Table 3B-5). The
relationship between flow and minerd concentrations is dampened somewhat because of the mixing and
storage effects of apine lakes in the upper watersheds of each stream.

Minerd concentrations in Convict Creek measured in 1991 were higher than historical levels
because of the effects of drought conditions; a greater portion of the flow was groundwater baseflow.

HiltonCreek hasthelowest conductivitiesof theLake Crowley reservoir tributaries. Severa water
quality parametersin Crooked Creek, including total organic carbon and iron, were high compared to other
Lake Crowley reservoir tributaries and indicate the influence of the large wet pasture area upstream of the
sampling location.

Rock Creek diversionsto Lake Crowley reservoir occur only during excessrunoff periodsbecause
minmum ingtream flows must be maintained below the diverson. Higtorica data for most water quality
parameters are substantialy higher than the 1991 data, suggesting that a different (downstream) location
was higoricaly sampled by LADWP.
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Lake Crowley Reservoir

Temperature. LakeCrowley reservoir isthermally stratified in soring and summer. Temperature
profiles and hourly data from LADWP datapods located at the surface and bottom at Dam Arm show
therma dratification beginning in late May, strengthening through summer with a maximum temperature
difference of about C in July (when the surface temperature reached about 21°C) and weskening
subgtantidly in September until the lake completely mixed in October, a atemperature of about 16°C.

Surface temperatures reached a peak of 24°C for severd days a the beginning of July, while
bottom temperatures seemingly peaked at 17°C in September before mixing occurred. The surface mixed
layer was just 2 meters deep at the beginning of June, increased to about 5 meters by the end of June, and
fluctuated between 3 and 6 metersthrough July. During August and September, the mixed layer degpened
to 10 metersas surface temperatures cooled dightly. Figure 3B-4 showsthe seasonal temperature profiles
in Lake Crowley reservoir during 1991.

Dissolved Oxygen. Lake Crowley reservoir is eutrophic (high nutrients and high primary
productivity), and the epilimnion (surface layer) is replenished with DO by primary production and
atmospheric aeration. The hypolimnion (bottom layer), in contrast, becomes gradualy depleted of DO as
respiration and decomposition processes consume DO. It eventudly becomes anoxic (without oxygen).
DO is not replenished in the hypolimnion because of insufficient light for photosynthesis and the limited
mixing with the epilimnion.

Figure 3B-5 shows the measured DO profilesfor 1991. DO concentrationsin late June sharply
declined near the bottom. Hypolimnetic DO concentrations were anoxic below 15 meters depth in mid-
July and remained anoxic below 10 meters depth through August. Deepening of the surface mixed layer
in September alowed re-aeration within the mixed layer, but by late September completelake mixing had
not yet occurred. The bottom concentrations of phosphorus and ammonia increased significantly during
the anoxic period.

Minerals. Theminerd qudity of Lake Crowley reservoir isgoverned by the variable mixture of
Mono Basin exports, Upper Owens River and tributary runoff, geothermal springs, and Rock Creek
diversons. The resulting chemica compaosition is remarkably congtant. The genera effect of reduced
Mono Basin exports on Lake Crowley reservoir water quality would be to reduce the dilution of the
geotherma and tunnel make sources, causing higher minera concentrationsintheoutlet from Lake Crowley
reservoir.

The minerd qudity of Lake Crowley reservoir isindicated by the historical conductivity data that
have been collected from the outlet since 1940, shown in Figure 3B-6. Higher conductivity vaues
observed in 1991 indicate drought conditions and a lack of seasond runoff dilution in Lake Crowley
reservoir in recent years. Other historical periods of €levated conductivity values can be seen during the
early 1940s, 1977, and the 1987-1991 dry periods.
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Minerd concentrations increase directly with EC values, and the 1991 measurements from the
bottom of Lake Crowley reservoir confirm the historica LADWP datafor Lake Crowley reservoir outlet.

Nutrients and Organics. Meack and Lesack (1982) sampled Lake Crowley reservoir in 1982
to evauate dga growth dynamics and potentid dgd growth limits. During that study, concentrations of
nitrogen were low in surface waters and concentrations of phosphorus were ratively high. Ratios of
nitrogento phosphorus, important in determining alga growth conditions, were generdly low (lessthan 15)
and indicated favorable conditions for the growth of blue-green nitrogen-fixing dgae. However, dgd
identification was not part of their study. Algad blooms were observed in July and August 1982, with
phosphorus concentrations dropping during the blooms. Tributary sampling indicated that the two magjor
sources of phosphorus were Big Springs and Hot Creek.

Surface samples collected in 1991 confirmed that Lake Crowley reservoir has low nitrogen
concentrations. Higher nitrogen and phosphorus concentrations in the outlet of Lake Crowley reservoir
may be the result of sediment release during anoxic periods, as reported by Meack and Lesack (1982).

Chlorophyll a concentrations observed during 1991 from dl four sampling locations were smilar,
except for one high vaue of 80 pg/l a Chak Cliffs. Thelowest valueswerefound at Green Banks, which
isinthe upstream portion of Lake Crowley reservoir (Auxiliary Report No. 17 [Jones& StokesAssociates
1993)).

Because chlorophyll measurements were not obtained for adl months, Secchi depth (light
penetration) measurementswere used to estimate dgd patterns. Secchi depth estimates of algae generdly
match the measured chlorophyll concentrations.

Particulates and Metals. Metd and particulate concentrations are generdly low in Lake
Crowley reservoir outlet samples, and most 1991 samples from the bottom of Lake Crowley reservoir
were below detection limitsfor metals.

Sediment Quality. Sediment samples were collected from four locations in July 1991 by
SWRCB'scontractor. Sediment samplesfrom Green Banks, wherethe OwensRiver entersLake Crowley
reservoir, contained sand and had no odor. Thelake bottom at Green Bankswaswell oxygenated. Silica
concentrations were high at thislocation because of the high sand content. Concentrations of minerasand
metals were lower than for the other |ocations because these parameters generally attach to silt and clay,
which are transported toward the |ake outlet before settling.

Sediment samples gathered at Dam Arm, Chak Cliffs, and McGee Bay conssted of fine, black-
grey, viscous to gelainous mud with a distinct sulfurous odor, indicating an anoxic lake bottom. DO
profiles taken at these stes confirmed that oxygen was present a less than 0.1 mg/l at the bottom water
layer because of the development of a summer thermocline.
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All congtituent concentrationswere within therangestypicaly found in sediment, except for arsenic
and mercury. Arsenic concentrations at the outlet are approximately twice as high as the upper limit of
typica sediment concentrationsin thewestern United States, probably caused by high arsenic contributions
from Hot Creek. However, sediment arsenic concentrations (always lessthan 81 milligrams per kilogram
(mg/kg) a the outlet) are well below the tota threshold limit concentration (TTLC) of 500 mg/kg for
identifying hazardous wadstes.

Mercury concentrationsin Lake Crowley reservoir sediments ranged from below detection limits
to 0.6 mg/kg at Chalk Cliffs, with an average of 0.4 mg/kg. Sediments in the western United States
typicaly have mercury concentrations ranging from below detection to 0.2 mg/kg, indicating that mercury
concentrations in Lake Crowley reservoir sediments are elevated. However, the TTLC for mercury is
consderably higher at 20 mg/kg.

Middle Owens River

Minerals. Water qudity in Tinemaha Reservoir (Table 3B-5) is a variable mixture of releases
from Lake Crowley reservoir, Owens River basin tributary runoff, and groundwater pumping. Lake
Crowley reservoir istheprincipa water sourceand largdly determineswater qudity at TinemahaReservoir.
Average conductivity is only dightly lessthan Lake Crowley reservoir outlet conductivity.

USGS daily conductivity data show the seasond decrease in conductivity that typically occursin
June-July asareault of dilution from snowmdt runoff. The effects of the 1976-1977 drought conditions
can be seen in these daily records, indicated by alack of seasona runoff dilution and asteady increasein
conductivity from 275 pS/cm to 400 uS/cm (Auxiliary Report 17, Figures 106A-106G [Jones & Stokes
Associates 1993)]).

Average minerd concentrations at Tinemaha Reservoir are summarized in Table 3B-5. LADWP
and USGS data agree closdly for dl parameters.

Arsenic concentrations generdly range from 10 to 50 pg/l and averaged 24 ug/l for LADWP and
USGS data. The large decrease in arsenic concentration from Lake Crowley reservoir outlet, which
averaged 44 pg/l, results from dilution with Owens River tributaries and groundwater.  Fluoride
concentrations average about 0.6 mg/l, only dightly less than the Lake Crowley reservoir outlet average
of 0.7 mg/l.

Nutrientsand Organics. Nitrate and phosphate concentrations are generdly low a Tinemaha
Reservoir. Totd organic carbon measurements by LADWP and USGS are inconsistent.
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Owens River Basin Groundwater

In 1908, LADWP drilled its firgt test wells in the Middle and Lower Owens River basin to
investigate the feasibility of exporting groundwater to supplement surface water diversons. The mgority
of the wells are drilled at depths ranging from 100 to 600 feet and are located on the west Sde of the
Owens River Valey. Although about 80% of thewdlsare artesan, thesefree-flowing welsgeneraly have
contributed less than 10% of the total groundwater export in recent years. Mogt of the groundwater is
obtained from about 90 productionswells equipped with pumpsand yielding 2-10 cfseach (LADWPand
Inyo County 1990).

Widlsin the Owens Vdley can be grouped into four mgor wellfields: Laws (LW), Bishop-Warm
Springs (BW), Big Pine-Crater Mountain (BP), and below Tinemaha (BT). The BT wellfield group
encompassesd| wdlfie dslocated between Tinemahaand Hawee Reservoirs. Groundwater pumped from
the Laws, Bishop, and Big Pine wellfields are discharged into the Middle Owens River and affect water
qudity at the Tinemaha Reservoir outlet. Groundwater from the numerous wdlfields between Tinemaha
and Haiwee Reservoirs are discharged into the aqueduct a several points dong thisreach and affect water
qudity at the LA Aqueduct filtration plant. Groundwater has the greatest effect on water quaity when
pumping is high reative to runoff and releases from Lake Crowley reservaoir.

Temperature. Groundwater temperatures generaly fluctuate much less than surface water
temperatures, and historical LADWP data average 17°C (Table 3B-5). Local geothermd activity may
influence some wells. Pumping has been used to contral ice damage to the agueduct during winter.

Minerals. Groundwater generaly has ahigher minera content than the surface water recharging
the groundwater. Minerd quality from an individua well is generdly congant, although different wells can
vary widdy. LADWP samples of the production wells indicate that Owens Valey groundwater
conductivities range from 100 to 1,600 uS/cm, as shown in Figure 3B-7. The Laws wdlfield has the
highest median conductivity, followed by Big Pine and Bishop. Wells between Tinemaha and Haiwee
Reservoirs have the lowest conductivities, but some very productive wells have conductivities above
1,000 uScm.

Groundwater from these high conductivity wellsgenerally has high boron concentrationsand afew
aso have devated arsenic levds, indicating ageothermd influence. Additiond andysisof the groundwater
qudity is provided in Auxiliary Report No. 17 (Jones & Stokes Associates 1993).

Water Quality at the LA Aqueduct Intake

The find raw water qudity at the aqueduct filter plant results from the mixture of Mono Basin
exports, surface runoff from the Owens River basin, and pumped groundwater from the Owens Valley.
The aqueduct filtration plant utilizes ozonation and deep-bed filtration in addition to conventiond treatment
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processes of screening, floccul ation, sedimentation, and chlorination of filtered water to purify and disnfect
these raw water supplies.

Minerals

Conductivity a the LA Aqueduct filtration plant averages 340 uS'cm, dightly higher than Tinemaha
Reservair outlet conductivity. This minerd parameter isfive to Six times greater than that of Mono Basin
export water. Chloride concentrations are dightly increased over TinemahaReservoir vaues but are nine
timesthe Mono Basin export vaues. Other minera concentrations at thefiltration plant are very smilar to
Tinemaha Reservoir outlet concentrations (Table 3B-5).

Arsenic concentrationsaveraged 22 ug/l, about the same asthe average TinemahaReservoir outlet
concentration and half the Lake Crowley reservoir outlet concentration. Fluoride concentrations were
amogt identical to those at the Tinemaha and Lake Crowley Reservoir outlets.

Nutrients and Organics

LA Aqueduct filtration plant nitrate and phosphate concentrationsare generdly low. Totd organic
carbon (TOC) measured by LADWP averaged about 2 mg/l, about the same as the Tinemaha Reservoir
measurements. USGS measurements at Tinemaha Reservoir were about 50% higher. Nevertheless, the
TOC concentrationsin LA Aqueduct water isquite low, and the concentrations of disinfection byproducts
(such as trihalomethanes) after treetment have been well within drinking water standards.

Water Quality of the Metropolitan Water
District Water Supply

As described in Chapter 3L, "Water Supply”, water supplies for the City of Los Angeles are
obtained from acombination of loca groundwater wells, aqueduct ddliveriesfrom OwensRiver and Mono
Basin, and purchases from Metropolitan Water Digtrict (MWD). Recently, as aqueduct deliveries have
been limited because of extended drought conditions, groundwater pumping agreements, and court
injunctions, purchases from MWD have increased to more than 50% of the total water supply. Thefind
water quality of LADWP water ddliveriesin the city therefore depends on amixture of local groundwater,
agueduct water, and MWD water.

MWD completed the Colorado River Aqueduct in 1941 and contracted with State Water Project
(SWP) to obtain water from the California Aqueduct in 1960 (LADWP 1991). SWP ddiveriesto MWD
began in 1973. MWD blends water from both sources and distributes this water to LADWP. The
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compositionof blended MWD water ishighly variableand affected by water availability, distribution system
capacities, and ddlivery agreements.

Because decreased exports from Mono Basin will cause a decrease in LA Aqueduct ddliveries,
more MWD water may be required to satisfy water needs in the city. Chapter 3L, "Water Supply",
provides adiscussion of the possible replacement sources. Thiswater qudity assessment focuses on the
primary effects of reduced Mono exports on water qudity in the aqueduct system; secondary effectsfrom
increased MWD water should be considered when dternative supplies are purchased.

Historicad MWD monthly 1985-1990 water quality data from Lake Mathews and Castaic Lake
represent the Colorado River Aqueduct and California Aqueduct, respectively.

Colorado River Supply

Average Colorado River conductivity from 1985 to 1990 was two to three times higher than the
aqueduct water. Chloride concentrations were three to four times higher. The average arsenic
concentrationwas 3 ug/l, however, only one-seventh of the aqueduct concentration (Table 3B-5). Fluoride
concentrations averaged 0.3 mg/l, half the agueduct vaue.

State Water Project Supply

SWPwater ispumped from the Sacramento-San Joaquin River Deltaandisoccasiondly influenced
by seawater intruson. SWP water can be stored in San Luis Reservoir and Pyramid and Castaic Lakes
before entering MWD's trestment plant.

Conductivity at the trestment plant during 1985-1990 was nearly 60% higher than the aqueduct
supply. Chloride vauesincreased threefold during thisperiod, gpparently asaresult of increased seawater
intruson in the Delta. The average for the period was nearly four times the conductivity of the aqueduct
waters.

Fluoride concentrations are one-third the aqueduct supply, and arsenic concentrationsweresmilar
to the Colorado River, only one-seventh of the aqueduct concentrations (Table 3B-5).
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IMPACT ASSESSMENT METHODOLOGY

Impact Prediction M ethodology

Salinity of Mono Lake

The sdlinity of Mono Lake, measured as the concentration of TDS (grams per liter [¢/]), can be
caculated as a congtant divided by the lake volume:

TDS (g/l) = 209,588 / volume (TAF)

L akevolumecan be cal culated from measurements of |ake e evation becausethe bathymetry iswell
known (see Appendix A, "Mono Lake Monthly Water Balance Model"). Figures 1-7 and 3A-7 show
Mono Lake devations and corresponding fluctuations in lake volume from 1913 to 1991. Figure 3B-1
shows the average Mono Lake dinity, estimated from this equation, for the historical period from 1913
to 1991. Lake average sdinity ranged between 42 g/l and 97 g/l. Table A-1 in Appendix A givesthe
average dinity and specific gravity esimated for each |ake eevation.

Water Quality of Diversionsand Los Angeles Water Supply

Changesin Mono Basin export volumeswill dter thedilution of high minera content waters of Hot
Creek and other geotherma sources entering Lake Crowley reservoir with Upper Owens River water.
These changed dilution effects will be conveyed from Lake Crowley reservoir down the LA Aqueduct
system and ultimately could affect the qudity of water ddivered to the City of Los Angdles.

Replacing Mono Basin exports with aternate water supply sources may cause an additiond
incrementa change in the qudity of water delivered to the City of Los Angdles. Potentid water quaity
impacts associated with dternate water supply sources were not evaluated, however, because reduction
in demand or replacement supply dternatives are too uncertain (see Chapter 3L, "Water Supply”).

A mass balance modd of the LA Aqueduct system, described in detail in Appendix K, was used
to assess water quality changes for each dternative at three locations:

# Ead Portd,
# Lake Crowley reservoir outflow, and
# LA Aqueduct filtration plant inflow.

Parameters of Concern. Parameters of concern were identified based on andyss of available
higtorical water quaity data and were sdected if they were:
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# condgently detected in substantia concentrations at the three locations,
# of concern for drinking water quaity, and
# of concern for aguatic habitat qudlity.

As described in the "Prediverson Conditions' section, dectrical conductance (conductivity) was
selected as the genera indicator of dissolved minerd water quality. Chloride, fluoride, arsenic, and
phosphate were identified as congtituents of concern because they met this criteria

Relationship between Conductivity and Flow. Conductivity wasused asthe primary indicator
of water quaity becauseit was determined to be directly related to flow and the other salected congtituents
of concern. Themode estimated incremental changes in conductivity under different Mono Basin export
volumes, using amass balance to caculate total mass units (load) of conductivity at each stream or water
body (see Appendix K). The cdculated conductivity loads for individua streams in a given hydrologic
location were added and then divided by the total flow to obtain the mixed conductivity. Relationships
between flow and conductivity were determined for various streams that provide a significant source of
water for the LA Aqueduct.

Concentrations of Congtituents of Concern. Andyss of historical data indicated that
concentrations of chloride, fluoride, arsenic, and phosphate have a relaively linear reationship with
conductivity for each agueduct water source. The concentration of each congtituent can therefore be
esimated a each location usng a congtant ratio to conductivity. Ratios for each congituent with
conductivity were determined from historical data at each location and are presented in Appendix K.

LAAMPSmulation Data. Thewater quaity masshbaance mode uses monthly flowscaculated
by the LAAMP aqueduct operations modd for each aternative. LAAMP smulated flows correspond to
the three locations of interest. The LAAMP modd uses actud historical runoff data for each stream
location. The mgor variable from the LAAMP modd affecting water quaity is the monthly Mono Basin
export volume. The LAAMP modd uses Owens Vdley groundwater pumping volumesthat are the same
under each aternative.

M odel Calibration for Conductivity. Themode cal culation of conductivity wascdibrated usng
higtorica flow and conductivity vaues at the key locations. The modeed conductivity vaues were
compared graphicaly and statistically with actua historical conductivity values. Mean, minimum, and
maximum conductivity vaues were compared with historica data at each location, and adjustmentswere
made, if necessary, to regression equationsfor conductivity asafunction of monthly flow for selected weater
SOUrces.

M odel Calibration for Other Congtituentsof Concern. Ratios between the other condtituents
of concern and conductivity were caibrated by satistically comparing the mean, minimum, and maximum
of the estimated concentrations of the other congtituents of concern with historical concentrations for these
congtituents and adjusting the ratios for the selected water sources, if necessary.
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Analysis of Mass Balance M odel Results. The mgor relationship observed to affect water
quality isthe dilution of geothermal waters (and tunnd make) by the monthly Mono Basin export volume.
The No-Redtriction and No-Diversion Alternatives represent the extreme cases for such water quality
changes. Comparisons of the No-Redtriction and No-Diverson Alternatives with point-of-reference
conditions represent the extreme-case analyses and were used to determinethe need for additional analysis
of other adternatives.

Criteriafor Determining Impact Significance

Mono L ake Salinity

The dgnificance of sdinity changes can be judged only by effects on aquatic productivity, which
is assessed in Chapter 3E, "Aquetic Productivity™.

Water Quality of Diversionsand Los Angeles Water Supply

Impact significanceisbased on exceedance of gpplicable drinking water MCLS, criteriato protect
aquatic life, and suggested criteriato prevent aquatic habitat degradation (phosphates) within specifictime
periods. Predicted monthly concentrations of each congtituent for a given dternative are compared with
gpplicable criteria concentrations.

The sgnificance of a change in the concentration of the congtituents of concern is based on the
water qudity standards and criteria that have been established by regulatory agencies. Maximum
contaminant limits (MCL ) established by the Cdifornia Department of Health Services for conductivity,
chloride, fluoride, and arsenic have been set for both primary and secondary drinking water standards.
Primary standards were established as thresholds to protect public health. Secondary standards were
established for congtituents that are generaly not hazardous to health but that may be objectionable to the
genera public if present at high levels. The gpplicable MCLsand EPA criteriathat are used asthresholds
to determine the sgnificance of water quality impacts of the project dternatives are presented in
Table 3B-6. Currently, if amonthly sample exceeds the MCL, three additional samples are taken in the
same month and the four values are averaged. A monthly average vaue that is higher than the MCL is
considered an exceedance.

The regulatory basis of the MCL used as the significance criterion for arsenic must be considered
indetermining the S gnificance of theincreasein arsenic concentrations presented. TheMCL of 50 ug/l was
adopted by the CdiforniaDepartment of Heal th Servicesasthe maximum acceptablelong-term daily intake
of arsenic to protect public hedth over an average lifetime; occasiona exceedances are therefore not of
sgnificant concern.

An EPA water quality criterion for arsenic has been established to protect aquatic life: a 4-day
average value not to be exceeded morethan onceevery 3years(Table3B-6). The SWRCB plan criterion

Mono Basin EIR Ch 3B. Water Quality
541\CH3B 3B-26 May 1993



for arsenic is 5 pg/l; however, it is not consdered to be agpplicable to the modeed locations pending
decisons by the Lahontan RWQCB and SWRCB.

EPA has suggested criteriafor phosphatesto prevent eutrophication in lakes and streams, but they
have not been established asnationd criteria. Phosphate criteriaare gpplicableto reservoirsand to streams
at the closest point of entry into a reservoir (Table 3B-6). The stream criteria are higher because a
subgtantiad portion of the inflowing phosphorus is expected to be adsorbed and settled in reservoirs.
Phosphate criteria are maximum suggested concentrations.

The sdected sgnificance criteria apply to concentrations of the respective congtituents of concern
at specific locationsin the LA Aqueduct water delivery system. For the purposes of thisandyss, MCLs
for conductivity, chloride, arsenic, and fluoride are applicable to the LA Aqueduct filtration plant inflow.
The EPA criterion for arsenic and the suggested criteria for phosphate are applicable to East Portd and
Lake Crowley reservoir outflows.

Mode output contains monthly values of each congtituent concentration for 50 years (600 val ues).
Sgnificant impacts under agiven dternative will be determined from the frequency of monthly vaues that
exceed thecriteriafor conductivity, chloride, fluoride, arsenic, and phosphate, when compared to point-of-
reference conditions. If thecriteriafor the congtituent of concern in point-of-reference conditionsisaready
exceeded during the same period, the impact is not considered significant.

SUMMARY COMPARISON OF IMPACTS AND BENEFITS
OF THE ALTERNATIVES

As described in the assessment methodology section, water quadity effects of the dternatives are
assessed in this chapter through severd key variables.

# <dinity of Mono Lake;

# concentrations of chloride, arsenic, fluoride, and tota dissolved solids(asconductivity) inwater
delivered to the LA Aqueduct that might affect consumers; and

# concentrations of arsenic and phosphatein exported watersand in the Upper OwensRiver that
might affect aguatic ecosystems.

Table 3B-7 provides asummary comparison of the aternatives using these variables. Vaues of
the variables for each dternative are compared to values for the prediversion and point-of-reference
conditions and to regulatory threshold concentrations.
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No sgnificant impects are predicted for any dternatives, dthough the sgnificance of estimated
Mono Lake sdinitiesistreated in Chapter 3E, "Aquatic Productivity". A discussion of these variablesfor
each dternative is provided in the following sections of this chepter.

CHARACTERIZATION OF POINT-OF-REFERENCE CONDITIONS

Mono Lake Salinity

At the point-of -referencelake elevation (6,376.3 feet), the sdinity of Mono Lakewas90 g/l, which
isabout 6% greater than the antidegradation sdinity threshold (Table 3B-7). Under the point-of-reference
scenario, sdinity would increase to 108 g/l (27% greater than the antidegradation threshold) on average
once dynamic equilibrium of lake leve fluctuation was ataned.

Los AngelesWater Supply Quality

Conductivity

Historica and point-of-reference conductivity valuesare amilar a the LA Aqueduct filtration plant
inflow. Point-of-reference vaues ranged from 214 to 434 uS/cm and averaged 313 uS/cm (Table 3B-8;
Fgure 3B-8). Historical dataranged from 173 to 618 uS/cm and averaged 334 uS/cm. No point-of-
reference conductivity values exceeded the significance criterion of 900 uS/cm (Table 3B-6).

Chloride

Point-of-reference chloride concentrations ranged from 7.77 to 26.26 mg/l and averaged 17.41
mg/l (Table 3B-8; Figure 3B-9). Higtorica dataranged from 6.0 to 47.0 mg/l and averaged 17.48 mg/l.
No point-of-reference chloride va ues exceeded the significance criterion of 250 mg/l (Table 3B-6).
Arsenic

Point-of-reference arsenic concentrationsranged from 1.20 t0 43.37 g/l and averaged 23.22 ug/l

(Table 3B-8; Figure 3B-10). Higtoricd data ranged from 5.0 to 66.0 pg/l and averaged 22.0 ug/l. No
point-of-reference arsenic vaues exceeded the sgnificance criterion of 50 pg/l. Historical data ranged
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higher than point-of-reference data, athough the averages were similar, with seven values after 1959
(Figure 3B-6) equd or exceeding the significance criterion.

Fluoride

Point-of-reference fluoride concentrations ranged from0.24 to 0.89 mg/l and averaged 0.56 mg/I
(Table 3B-8; Figure 3B-11). Historica dataranged from 0.16 to 0.96 mg/l and averaged 0.59 mg/l. No
point-of-reference fluoride va ues exceeded the significance criterion of 1.6 mg/l (Table 3B-6).

East Portal and L ake Crowley Reservoir
Outflow Water Quality

Arsenic

East Porta arsenic concentrations under point-of-reference conditions show atypical pattern of
high vaues (maximum of 25.50 pg/l) during periods of no diversons and lower vaues during diverson
periods of between 5 and 10 pg/l. East Porta point-of-reference concentrations ranged from 2.53 to
25.50 pg/l and averaged 8.59 g/l (Table 3B-8; Figure 3B-12).

Lake Crowley reservoir arsenic concentrations under point-of-reference conditions ranged from
32.33 g/l to 101.64 pg/l and averaged 46.70 pg/l (Table 3B-7; Figure 3B-13). Historicd levelsof arsenic
at Lake Crowley reservoir ranged higher (4.0-150.0 pg/l) than point-of-reference values, but the average
was smilar (4547 pg/l). All arsenic vaues for East Portd and Lake Crowley reservoir outflows were
below the gpplicable sgnificance criteria of 190 pg/l.

Phosphate

East Portal phosphate concentrationsunder point-of -reference conditionsranged from 0.06t0 0.85
mg/l and averaged 0.26 mg/l (Table 3B-8; Figure 3B-14). Historica levels of phosphate at East Portal
ranged from 0.01 to 2.25 mg/l and averaged 0.19 mg/l. Both historical and point-of-reference East Porta
vaues congstently exceeded the gpplicable sgnificance criterion of 0.05 mg/l.

Lake Crowley reservoir phosphate concentrations ranged from 0.12 to 0.33 mg/l and averaged
0.20 mg/l (Table 3B-8; Figure 3B-15). Historica dataranged from 0.0 to 0.65 mg/l and averaged 0.13
mg/l. Modeled point-of-reference va ueswere not adjusted for the expected adsorption and sedimentation
of phosphate in Lake Crowley reservoir, and thus point-of-reference va ues appear higher than historica
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vaues. All point-of-reference phosphate values for Lake Crowley reservoir exceeded the applicable
sgnificance criterion of 0.025 mg/l, as did most historical vaues.

IMPACTSAND MITIGATION MEASURES FOR
THE NO-RESTRICTION ALTERNATIVE

Changesin Resour ce Condition

Mono L ake Salinity

Under this dterndive, the average sdinity of Mono Lake would be 133 g/l, which is 56% higher
than the antidegradation threshold and 47% higher than under the point-of-reference condition.

Los AngelesWater Supply Quality

Conductivity. Conductivity vaues under the No-Redtriction Alternative would range from 212
t0 410 uS'cm and average 307 uS/cm, which isapproximately equal to point-of-reference val ues discussed
above (Table 3B-8; Figure 3B-8). All vaues would be below the sgnificance criterion of 900 pS/cm
goplicable to LA Aqueduct filtration plant inflow. Therefore, no significant change from point-of-reference
conditions of Los Angeles water supply quality would be expected.

Chloride. Chloride concentrations under the No-Redtriction Alternative would range from 7.77
to 24.61 mg/l and average 17.10 mg/l, which is smilar to the range and average for point-of-reference
chloride values discussed above (Table 3B-8; Figure 3B-9). All values would be below the gpplicable
ggnificance criterion of 250 mg/l. Therefore, no sSgnificant change from point-of-reference conditions of
Los Angdles water supply quality would be expected.

Arsenic. Arsenic concentrations under the No-Restriction Alternative would range from 1.20 to
42.43 ug/l and average 22.77 pg/l, which issmilar to the range and average for point-of-reference arsenic
vauesdiscussed above (Table 3B-8; Figure 3B-10). All valueswould be bel ow the applicable significance
criterion of 50 pug/l. Therefore, no sgnificant change from point-of-reference conditions of Los Angeles
water supply quality would be expected.

Fluoride. Huoride concentrations under the No-Restriction Alternative would range from 0.24
t0 0.84 mg/l and average 0.55 mg/l, whichissmilar to the range and averagefor point-of-reference arsenic
vaues discussed above (Table 3B-8; Figure 3B-11). All values would be below the applicable
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ggnificance criterion of 1.6 mg/l. Therefore, no sgnificant change from point-of -reference conditions of
Los Angdles water supply quality would be expected.

East Portal and Lake Crowley Reservoir Outflow Water Quality

Arsenic. Arsenic concentrations under the No-Restriction Alternative at the East Portd outflow
would range from 2.53 to 25.50 pg/l and average 8.20 pg/l, which issmilar to the range and average for
point-of-reference arsenic vaues discussed above (Table 3B-8; Figure 3B-12). Arsenic concentrations
at Lake Crowley reservoir outflow would range from 31.87 to 100.53 g/l and average 44.00 pg/l, which
isalso amilar to therange and average for point-of -reference arsenic va ues discussed above (Table 3B-8;
Figure 3B-13). All values at the East Portal and Lake Crowley reservoir outflows would be below the
gpplicable sgnificance criterion of 190 pg/l. Therefore, no sgnificant change from point-of-reference
conditions of East Porta or Lake Crowley reservoir outflow quaity would be expected.

Phosphate. Phosphate concentrations under the No-Restriction Alternative at the East Portal
outflow would range from 0.06 to 0.85 mg/l and average 0.25 mg/l, which is agpproximately equa to the
range and average for point-of-reference phosphate val ues discussed above (Table 3B-8; Figure 3B-14).
Vaues under both point-of-reference conditions and the No-Redtriction Alternative at the East Portal
outflows would consstently exceed the applicable sgnificance criterion of 0.05 mg/l. Phosphate
concentrations at Lake Crowley reservoir outflow would range from0.12 to 0.29 mg/l and average 0.19
mgll, which is aso gpproximately equa to the range and average for point-of-reference phosphate data
discussed above (Table 3B-8; Figure 3B-15). Vaues under both point-of-reference conditions and the
No-Redtriction Alternative a Lake Crowley reservoir outflows would consistently exceed the applicable
ggnificance criterion of 0.025 mg/l.

Since point-of-reference vaues aready exceeded the sgnificance criteria, no sgnificant change

relative to point-of-reference conditions of East Portal or Lake Crowley reservoir outflow quaity would
be expected.

Summary of Benefits and Significant | mpacts
and I dentification of Mitigation M easures
(No-Restriction Alternative)

# Mono Lake sinity increases more than 50% beyond antidegradation threshold (see Chapter
3E, "Aquatic Productivity", for assessment of sgnificance).
# LosAngdeswater supply qudity remains rdatively unchanged.

# Excessve phosphate in Mono Basin exports remains relatively unchanged.
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IMPACTSAND MITIGATION MEASURESFOR THE
NO-DIVERSION ALTERNATIVE

Changesin Resour ce Condition

Mono L ake Salinity

Under thisdternative, the average sdinity of Mono Lake would be 48 g/l, which is 44% lessthan
the antidegradation threshold and 47% less than the point-of -reference condition.

Los AngelesWater Supply Quality

Conductivity. Conductivity vaues under the No-Diversion Alternative would rangefrom 222 to
495 uScm and average 350 uS/cm (Table 3B-8; Figure 3B-8). These vaues are higher than point-of-
reference conductivity vaues, which range from 214 to 434 uS/cm and average 313 uS/cm. All vaues
were below the sgnificance criterion of 900 pS'cm applicable to LA Aqueduct filtration plant inflow.
Therefore, no significant change from point-of-reference conditions of Los Angeles Water supply quality
would be expected.

Chloride. Chloride concentrations under the No-Diversion Alternative would rangefrom 7.77 to
30.45 mg/l and average 19.56 mg/l (Table 3B-8; Figure 3B-9). These concentrations are dightly higher
than point-of-reference chloride va ues, which rangefrom 7.77 mg/l to 26.26 mg/l and average 17.41 mg/l.
All values were below the gpplicable sgnificance criterion of 250 mg/l. Therefore, no Sgnificant change
from point-of-reference conditions of Los Angdes water supply quality would be expected.

Arsenic. Arsenic concentrations under the No-Diversion Alternative would range from 1.2 to
53.89 g/l and average 26.35 g/l (Table 3B-8; Figure 3B-10). Point-of-reference arsenic vaues range
from 1.2 to 43.37 pg/l and average 23.22 pg/l. In the smulations, only one No-Diverson Alternative
arsenic value exceeded the significance criterion of 50 pg/l (53.89 pg/l). Severd arsenic vaues would
increase subgtantialy over point-of-reference vaues and gpproach the 50 pg/l criterion (Figure 3B-10).
Table 3B-9 presentsasummary of smulated arsenic vauesover 40 pug/l for the No-Diversion Alternative,
the percent increase over point-of-reference conditions, and the month and year of occurrence in the
historical data set.

Over the 50-year period data set, arsenic concentrations for the No-Diversion Alternative
exceeded those of the point-of-reference scenario 13% of the months. However, 21% of the valueswere
less than point-of-reference values. The overall average arsenic concentration is 26.35 pg/l, an increase
of 3.13 g/l (13%) over the point-of-reference average of 23.22 ug/l.
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Overdl, theincreasein arsenic concentrationsfrom point-of-reference conditionsisnot consdered
sgnificant because high concentrations would not persist for more than afew days.

Fluoride. Huoride concentrations under the No-Diversion Alternative would range from 0.24 to
1.05 mg/l and average 0.64 mg/l (Table 3B-8; Figure3B-11). These concentrationsaredightly higher than
point-of -reference fluoride va ues, which range from 0.24 to 0.89 mg/l and average 0.56 mg/l. All vaues
are below the gpplicable sgnificance criterion of 1.60 mg/l. Therefore, no Sgnificant changefrom point-of-
reference conditions of Los Angeles water supply quality would be expected.

East Portal and Lake Crowley Reservoir Outflow Water Quality

Arsenic. Arsenic concentrations under the No-Diverson Alterndtive at the East Portal outflow
would be constant at 25.50 pg/l (Table 3B-8; Figure 3B-12). Thisisthe maximum arsenic concentration
determined for the No-Redtriction Alternative and point-of-reference scenario, and results from arsenic
present in the congtant flow of tunnel make, which is the only East Portad flow in the absence of any
freshwater diversons from Mono Basin.

Arsenic concentrations at L ake Crowley reservoir outflow would range from 36.88 to 107.95 pg/l
and average 68.51 g/l (Table3B-8; Figure 3B-13). Theseconcentrationsaresimilar to point-of-reference
vaues, which range from 32.33 t0 101.64 and average 46.70 pg/l. All values at the East Portd and Lake
Crowley reservoir outflows are below the gpplicable significance criterion of 190 pg/l. Therefore, no
sgnificant change from point-of-reference conditions of East Portd or Lake Crowley reservoir outflow
qudity would be expected.

Phosphate. Phosphate concentrations under the No-Diversion Alternative at the East Portal
outflow would be congtant at 0.85 mg/l (Table 3B-8; Figure 3B-14). Thisisthe maximum concentration
determined for the No-Regtriction Alternative and point-of-reference scenario as described above for
arsenic. Under both the No-Diversion Alternative and point-of -reference scenario, phosphatelevelsat the
East Portd outflows consstently exceed the applicable sgnificance criterion of 0.05 mg/l.

Phosphate concentrations a L ake Crowley reservoir outflow would range from 0.14 to 0.43 mg/!
and average 0.29 mg/l, a very dight increase over point-of-reference phosphate vaues (Table 3B-8;
Figure 3B-15). Both point-of-reference scenario and No-Diversion Alternative concentrations at Lake
Crowley reservoir outflows would congstently exceed the applicable sgnificance criterion of 0.025 mg/l.

Since point-of-reference vaues dready exceed sgnificance criteria, no Sgnificant changerdative
to point-of-reference conditions on East Porta or Lake Crowley reservoir outflow quality would be
expected.
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Summary of Benefitsand Significant I mpactsand
I dentification of Mitigation M easures
(No-Diversion Alternative)

# Mono Lake sadlinity decreases well below the antidegradation threshold (see Chapter 3E,
"Aquatic Productivity", for assessment and significance).

# LosAngdeswater supply qudity diminishesinggnificantly.
# Excessve phosphate in Mono Basin exports remains rdatively unchanged.

IMPACTSAND MITIGATION MEASURESFOR
TARGET LAKE-LEVEL ALTERNATIVES

Changesin Resource Condition

Mono L ake Salinity

Average Hinity levesfor the aternatives after the lake reaches dynamic equilibrium are shownin
Table 3B-7. The 6,372-Ft and 6,377-Ft Alternatives would have average sdinities greater than the
antidegradationthreshold. Only the6,372-Ft Alternativewoul d represent an adverse changefrom the point
of reference. The significance of these changesiseva uated from abiologica perspective (see Chapter 3E,
"Aquatic Productivity").

Water Quality of Diversionsand Los Angeles Water Supply

Andyss of the individud target lake-level dterndtives is not necessary because no significant
impacts are associated with elther the No-Redtriction or No-Diversion Alternatives.

Summary of Benefits and Significant | mpacts and
I dentification of Mitigation Measures
(Target Lake-Level Alternatives)

# Mono Lakedinity isabovetheantidegradation threshold of the point-of-reference conditions
under the 6,372-Ft Alternative, and under the 6,377-Ft Alternative by a dight amount (see
Chapter 3E, "Aquatic Productivity", for assessment of biologica significance).
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# LosAngdeswater supply quality remains relatively unchanged or diminishes inggnificantly.

# Excessve phosphates in Mono Basn exports remains reatively unchanged.

CUMULATIVE IMPACTSOF THE ALTERNATIVES

Related Impacts of Earlier Stream Diversonsby LADWP

Mono L ake Salinity

Asdescribed previoudy, LADWP exportsfrom Mono Basin resulted in adoubling of lake sdinity
from 1941 to 1989. The sgnificance of this changeis evauated from abiologica productivity standpoint
in Chapter 3E, "Aquatic Productivity".
Water Quality of Diversionsand Los Angeles Water Supply

The qudity of exported waters for a given annud runoff volume has not changed during the
diverson period. The quaity of water ddivered to the LA Aqueduct intake has benefited over the years

of Mono Basin exports, as geotherma waters in the Upper Owens River basin have been diluted by the
exported water.

Related I mpacts of Other Past, Present, or
Anticipated Projectsor Events
Mono L ake Salinity

No other projects are known to have or are anticipated to affect Mono Lake sdinity.

Water Quality of Diversion and Los Angeles Water Supply

Continued pumping of groundwater in the Owens River basin has had the effect of lessening
seasonal or dry-year increases in water quaity congtituents of concern, as a result of the dilution effect
noted. The pattern of pumping is assumed to remain the same under al Mono Basin export aternatives.

Proposed pumping of groundwater by the Town of Mammoth Lakes for domestic supply would
not likely be of sufficient magnitude to sgnificantly reduce the flow of the Upper Owens River.
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Cumulative Impacts

# Following nearly 50 years of lake volume decreases, lake sdlinity would remain above the
antidegradation threshold for the No-Restriction, 6,372-Ft, and 6,377-Ft Alternatives (see
Chapter 3E, "Aquatic Productivity” for a determination of sgnificance). Lake sdinity under
dl other dternatives would eventudly fdl below the antidegradation threshold, at a rate that
depends entirely on near-term precipitation.
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