Chapter 3D. Environmental Setting, |mpacts, and Mitigation
Measures - Fishery Resources

Mono Lake is a highly akdine, sdine lake that does not provide suitable habitat for fish. This
condition has perssted over along soan of geologic time. The diverson of streamflow from the Mono
Laketributaries, however, potentidly affectsfishery resourcesnot only in the diverted tributary reachesbut
throughout most of the length of the Owens River, aswel (Figure 1-5). Thischapter describes potentialy
affected fish populations and habitats in these river syssems. The SWRCB process will not address
ingdream flows in Mill and Wilson Creeks, DFG is currently preparing indream flow studies on Mill and
Wilson Creeks, but completion dates are unknown. Instream flows in the Owens River gorge, which
extends from Long Vdley Dam to Pleasant Valey Reservoir, dso are not addressed in this EIR; the
aternatives do not affect flowsinthe gorge, and separate actionsto determine gppropriate flow conditions
in the gorge are ongoing.

Inthis chapter, the Upper Owens River includes the headwaters of theriver to Long Valey Dam,
which impounds Lake Crowley reservoir. The Middle Owens River extends from Pleasant Valey Dam
to Tinemaha Reservoir. The Lower Owens River extends from Tinemaha Reservoir to Owens Lake.

PREDIVERSION CONDITIONS
Sour ces of I nformation

Exiging information on prehistoric habitat conditionsin Mono Basn and the Owens River basinis
limited and based on Deingtadt et d. (1985) and Moyle (1976).

To describe higtoric prediverson aquatic habitats and fish populations in Mono Basin, Trihey &
Associates (1991) and Jones & Stokes Associates independently identified, compiled, and reviewed
potentia datasources. Published and unpublished scientificinformationisscarce, and definitiveinformation
is unavailable to quantitatively describe historic prediverson fish habitats or populations, however, the
avalable information that was identified is presented below. Numerous physica attributes of historic
prediversionconditionsand related fishery resource valueswere estimated for Lee Vining and Rush Creeks
by use of maps, ground and aerid photographs, and written and ord historic accounts(Trihey & Associates
1991, 1992a). Primary sources of information on prediverson conditions in the Owens River basn are
Moyle (1976) and Smith and Needham (1935).
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Prehistoric Conditions

Mono Basin

Habitat. Prehistoric Mono Laketributariesmostly were characterized by rdlatively steep gradients
(from 2% to 5%); rocky substrates; and turbulent, perennia flows (Deingtadt et d. 1985). Minimum flows
occurred during winter, and ice formation was extensve a higher devations and present a lower
elevations. Peak flows were associated with snowmet during late spring and early summer and
occasondly were accentuated by summer thunderstorms. Common stream habitat types in tributaries
included smal pooals, riffles, runs, rock gardens, and cascades. Dense riparian vegetation often conssted
of several species of willows, black cottonwood, Jeffrey pine, and western birch, interspersed with
sagebrush in drier areas. See Chapter 3C, "Vegetation”, for a detailed description of plant communities
and species.

Grant Lake is the northernmogt, lowest 1ake in the June Lake Loop chain of glacid lakes. Grant
Lake, which had amaximum surface area of 150 acres, had only dight annua changes in water surface
elevations and recelved inflow from only one tributary stream, Rush Creek.

FishPopulations. Beforethemid-1850s, streamsand lakesin Mono Basin, including Lee Vining
and Rush Creeks, were devoid of fish. Archeologica finds of fish bones lying beneath volcanic ash,
however, indicate that fishwere once present in Mono Basin. Geologicaly recent volcanic eruptions may
have diminated these fish from the basin (Hubbs pers. comm. in Moyle 1976).

Owens River Basin

Habitat. Owens River tributaries provided habitats smilar to those described above for Mono
Lake tributaries. Owens River habitats varied consderably, as described below.

Originating in the upper reaches of Long Vdley, the Owens River drains the eastern dope of the
SierraNevadaand, to alesser extent, thewestern dope of the Whiteand Inyo Mountains. Theriver forms
asareault of tributary inflow from Deadman and Glass Creeks and spring inflow a Big Springs. Winding
itsway through extensve meadow areasin Long Vdley, the Owens River isjoined by smdler tributaries
(suchasHot, Mammoth, and Convict Creeks) before entering the Owens River gorge. Within the gorge,
the river has cut into the valey, forming high canyon wals asit drops 3,000 feet in gpproximately 16 miles.
The steegper gradient and boulder fields produced pool habitats and short cascades unlike the run habitats
characteridtic of the highly meandering section in Long Vdley.

Downstream of the gorge, the Owens River flows through unconsolidated dluvia deposits, again
becoming a meandering channd with high snuosity. Willows and cottonwoods lining the river formed a
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dense riparian corridor. Recent aerid photographs show remnant meander scars and oxbow lakes,
suggesting that river meanders were highly migratory under undtered conditions.

Fish Populations. The Owens River basin contained four native fish species. Owens sucker,
Owens tui chub, Owens pupfish, and Owens speckled dace. Little is known about the ecology of these
endemic species prior to habitat ateration and widespread introductions of exotic species. Moyle (1976)
suggests that dace was the dominant species of headwater streams. At lower elevations, dace were
common in riffles, while pupfish inhabited extensive marshes of the valey floor. Suckers and tui chubs
dominated the Owens River and the dower moving, lower eevation reaches of tributary streams.

Historical Conditions

Mono Tributaries

Habitat. LeeViningand Rush Creekswerelined by denseriparian growth, primarily cottonwood
and willow at lower eevations and pine and cottonwood a higher eevations (see Chapter 3C,
"Vegetation"). Thestream channel swerequite stableand contained large depositsof high-qudity spawning
gravd. Overdl, the channe structure and riparian vegetation provided good to excel lent habitat conditions
for trout in Lee Vining and Rush Creeks (Trihey & Associates 1991).

LeeVining Creek. LeeVining Creek streamflowswere unimpaired before 1860. Early
settlers soon began to divert water from the creek for use in sawmills and for irrigation. Diversions for
irrigationincreased through the late 1800s and early 1900s (Aquatic Systems Research 1992). 1n 1923,
the Poole Power Plant began operating at the foot of Lee Vining Creek Fals, and water was diverted
above the fdls to generate hydroelectric power. Habitat changes occurred seasonaly downstream of
diverson stes where summer streamflows were reduced.  Subsequently, severa smal lakes in the
watershed were enlarged to increase storage capacity, and alow-head hydroel ectric plant was built at the
U.S. Highway 395 (U.S. 395) crossing (Aquatic Systems Research 1992). Between 1930 and 1940,
water was diverted from Lee Vining Creek primarily for irrigation and hydroelectric generation. Historical
sources indicate that these diversions did not dewater Lee Vining Creek, dthough irrigation diversons
ggnificantly reduced late summer flow in drought periods (Trihey & Associates 1992a).

Before 1940, Lee Vining Creek below the U.S. 395 crossing was characterized by a multiple
channe system cons gting of asinglemain channd and severd subsdiary channels. Themainand subsdiary
channels contained adiversity of aguatic habitatsthat supported dl trout lifestages. Narrow channel widths
and frequent meanders provided deep water habitat and promoted the devel opment of undercut root wads
and latera scour pools. Dense riparian vegetation occurred ong most of Lee Vining Creek, providing
cover and shade over most of the stream width and stabilizing streambanks. Logs, root wads, and falen
trees contributed to trout habitat quality. Because of the higher summer flows, summer water temperatures
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were cooler than they are today. Trout spawning gravels were abundant in Lee Vining Creek, with the
largest deposits probably located near the mouth (Trihey and Associates 19924).

Aquatic Systems Research (1992) subdivided Lee Vining Creek into Six study segments based on
differencesin gradient, geomorphology, and riparian vegetation (Figure 3D-1). Upper LeeVining Creek,
identified as Segment 1, is the portion of the stream from Poole Powerhouse to LADWP diversion dam;
lower Lee Vining Creek was delinested into five segments between the LADWP diverson dam to Mono
Lake. Trihey & Associates (1991) subdivided lower Lee Vining Creek into only three ssgmentsasabasis
for describing historica habitat conditionsinthisreach. Existing stream segment boundariesare consdered
to be representative of segment boundaries under historic prediversion conditions, as described by Trihey
& Associates (1991).

Segment 1 (0.8 mile), corresponding to Aquatic Systems Research's Segment 2, contained
abundant high-quality spawning gravels. Dense riparian vegetation conssted of Jeffrey pine, lodgepole
pine, whitefir, water birch, quaking aspen, black cottonwood, and severd willow species. The understory
aong thisreach included brush willows, wild rose, and various species of grasses and other herbs. Most
of the cover used by trout in Segment 1 was probably associated with undercut banks, protruding tree
roots, and debrisjams. (Trihey & Associates 1991.)

Segment 2 (1.3 miles), corresponding to Aqueatic Systems Research's Segments 3 and 4, contained
good-qudity spawning gravels, but these gravels were less frequent than in Segment 1. The largest
depositsof spawning gravelsinthissegment werelocated immediately upstream of U.S. 395 (Vestal 1990,
Court Testimony, Volumes| and I1). Riparian vegetation was Smilar to that in Segment 1, but large rocks
and debris jams were more prevalent sources of trout cover in Segment 2. (Trihey & Associates 1991.)

Segment 3 (1.8 miles), corresponding to Aquatic Systems Research's Segments5 and 6, contained
good-qudity, but increasingly less frequent spawning gravels. Large depodts of spawning gravels were
located primarily near the mouth of Lee Vining Creek (Vesta 1990, Court Testimony, Volumes| and I1).
Vegetation was less diverse (though no less dense) in Segment 3, with black cottonwood, willows, and
Jeffrey pine dominating. Grasses, wild rose, sagebrush, and bitterbrush congtituted mgjor eements of the
understory. Cover used by trout was Smilar to that in Segment 1, probably consisting of undercut banks,
protruding tree roots, and debrisjams. (Trihey & Associates 1991.)

RushCreek. Between the 1860sand thelate 1930s, water was diverted seasonally from
Rush Creek for in-basin agricultural purposes. Thesediversonsreduced summer streamflowsinthe areas
immediatedly downstream of the diverson points, but tributary inflow and the tendency of some diverted
water to return downstream through springs and seepage lessened the impacts of these diversons. (Besk
Consultants 1991.) Mgor irrigation diversonsbegan in the 1920sfollowing the congtruction of an artificia
dam that increased the storage capacity of Grant Lake (Stine 19924).
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Peak flowsin Rush Creek during the snowmelt runoff period often reached amaximum of 175 cfs
under the influence of Southern Cdifornia Edison's (SCE'S) reservoir operations, dthough flows of more
than 300 cfs occurred in wet years. Late spring and early summer runoff from Perker and Walker Creeks
typicaly contributed about 50 cfs of these flows (Jones & Stokes Associates 1993).

Rush Creek was divided into seven segments from Grant Lake Dam downstream to Mono Lake
(Figure 3D-2). Habitat mapping surveys were conducted in 1984 (EA Engineering, Science, and
Technology 1989), 1987 (Beak Consultants 1991), and 1990 (Trihey & Associates 1991) with minor
differences resulting from each survey. Beak Consultants (1991) ddineations primarily are used here
because they provided the basis for the Rush Creek instream flow study and were most closely associated
with boundaries established by Trihey & Associates (1991), which form the bassfor existing aguatic and
riparian habitat restoration efforts. Existing stream segment boundaries are generaly representative of
segment boundariesunder historic prediverson conditionsand areused to facilitate comparablediscussons
and analyses.

Segment 1 (1.4 miles), which was replaced with the return ditch when Grant Lake Dam was
enlargedin 1939-1940, maintai ned abundant, good-qudity gravel sfor trout spawning andinsect production
(Vestd 1990, Court Testimony, Volumes | and I1). No other specific data are available to determine
higtoric prediverson conditions.

Segment 2 (0.9 mile) isardatively stegp canyon characterized by ahigh channel gradient (3.18%),
dternating cascades and pools, large substrate materid (i.e., boulders), and a stand of riparian vegetation.
Bouldersand cobblesdominated the streambed materids, dthough pocketsof gravelsaccumulated inmany
pools. Small clustersof Jeffrey pinegrew aong the stream corridor, and acontinuous stand of cottonwood
and willow extended along much of thisreach. (Beak Consultants 1991, Trihey & Associates 1991.)

Segment 3 (3.2 miles) is the longest of the seven reaches, extending from Segment 2 downstream
to alarge bedrock formation known as "the narrows'. The gradient is moderately flat (1.85%), and the
terrainisrelatively open. Aerid photographstakenin January 1930 indicatethat theriparian corridor long
the upper mile of Segment 3 cons sted of dense willowsinterspersed with Jeffrey pine. Heavy bank cover
of sagebrush, bitterbrush, willow, and rugosawild rosewascited by Vesta (Vestal 1990, Court Testimony,
Volumes | and I1). Severd cutoff meander bends and secondary channels were present and probably
provided excdlent habitat for young fish and, if influenced by groundwater, good overwintering habitat.
Inaddition, the network of secondary channels probably contributed to areduction in channel scour during
periods of high runoff by shunting a portion of the flood pesk out of the main channel and onto the
floodplain. It appearsthat pool and/or low-velocity run habitatswere present, and well-vegetated undercut
streambanks contributed subgtantialy to the genera character of thisreach. (Trihey & Associates1991.)

Thelower 2 milesof Segment 3 occupied asnglechannd. Clugtersof pine accompanied anarrow
band of cottonwoods and willow that lined the streambanks. Dense stands of cottonwood and willows
extended across the floodplain above old U.S. 395. Logs and debris jams probably contributed to the
diversity of instream habitat conditions, as did exposed roots aong the streambank. Many large boulders
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were present in this reach, and gravel deposits reportedly were present immediately upstream of old
U.S. 395 and near The Narrows. Habitat composition may have consisted primarily of riffles, but runsand
small poolswere common. (Trihey & Associates 1991.)

Segment 4 (0.05 mile), the narrows, has ardatively high gradient (2.86%) and largdly is confined
within vertica rock walls along both sides of the creek channd. Aquatic habitat consisted mainly of
repesating cascade and plunge pool sequences over most of the reach. (Beak Consultants 1991.)

Segments 5-7 extend from the narrows to Mono Lake and are quite different from Segments 1-4
upstream. This area, caled the Rush Creek bottomlands, supported a broad riparian forest throughout
mogt of its length. The historic prediverson stream channd was quite Snuous and, in some places, the
primary stream course consisted of paralel channels or meander bends with bypass channds. The quality
of streambed gravelshas been described asexcel lent for both trout spawning and aquatic insect production
(Vestad 1990, Court Testimony, Volumes| and I1). Exposed willow roots, afew falen trees, and shoreline
debris jams probably were the principa components of instream cover for fish. Habitat composition
probably was dominated by riffles and runs, however, deep pools may have occurred at meander bends
and with debrisjams. (Trihey & Associates 1991.)

Segments 5 (1.8 miles) and 6 (1.6 miles) lie between the narrows and 0.4 mile above the county
road and are Smilar (Beak Consultants 1991). The stream gradientsare 1.39% and 0.49%, respectively;
both segments were characterized by small substrate materials (Beak Consultants 1991). In these
segments, Rush Creek flowed through a lush wet meadow bisected by numerous spring-fed channels
augmented by irrigation returnflow (e.g., Bohler Creek). The combined flow of these ancillary channels
is esimated to have ranged from 18 to 52 cfs. The spring-fed flow resulted from the seasond irrigation of
gpproximately 1,500 acres on Cain Ranch and 600 acres in Pumice Valey with an annua average of
30,000 acre-feet (af) of water. These springs and the associated high water table in the meadows
supported dense stands of cottonwood and willows covering more than 150 acres. The spring-fed
channds must have provided idedl habitat conditions for trout. Water temperatures in these channels
probably were very stable throughout the year, providing cool water temperatures during summer and ice-
free habitat during winter. (Trihey & Associates 1991.)

Based on the gradient of the surrounding meadow and the sinuosity of these spring-fed channels,
hydraulic conditions in Segments 5 and 6 would have favored rdatively deep, dow-moving water
associated with well-vegetated undercut streambanks. Vestal (1990, Court Testimony, Volumes| and I1)
has indicated that lush beds of watercressfilled with aquatic insects grew in these channds. The abundant
food and year-round growing conditions provided by these spring-fed channels supported a high-quality
fishery in these reaches in the historic prediverson period. (Trihey & Associates 1991.)
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The lowermost reach, Segment 7 (1.3 miles), extends from 0.4 mile upstream of county road to
Mono Lake (Trihey & Associates 1991). Terrain and channed configurations were smilar to those found
in Segments 5 and 6, athough little spring flow probably occurred in Segment 7. Dikes constructed adong
this reach, however, created freshwater ponds and marshy aress. Large trout were observed feeding in
this area (Vesta 1990, Court Testimony, Volumes | and 1), and the marsh may have been a highly
productive wetland and anursery areafor young trout. Fine and coarse sands and fine gravels settled out
at the mouth of Rush Creek to create addta (Vestal 1954).

Parker and Walker Creeks. Inthe hitoric prediverson period, Parker and Walker
Creeks were lined with meadows, and watercress existed at certain locations (McAfee 1990). Riparian
vegetation on the lower reaches of both Parker and Waker Creeks (immediately upstream of the
confluence with Rush Creek) consisted of dense willows, cottonwood, sagebrush, bitterbrush, and
watercress adjacent to the springs (Vesta 1990, Court Testimony, Volumes| and I1). Lower Parker and
Walker Creeks contained suitable spawning gravels and may have been important spawning and rearing
habitat for Rush Creek brown trout (Vesta pers. comm.).

No other published or unpublished information is available on historic prediverson habitat
conditions of Parker and Walker Creeks. The smaller channel and flowsin Parker and Walker Creeks,
however, probably provided less habitat and supported smaller fish populations than did Lee Vining and
Rush Creeks. Nonethdess, small streamslike Parker and Walker Creeks can maintain significant fishery
resources, especialy if the creeks have reaches with perennid flows, stable channels, cover, and suitable
spawning gravels, asthesetwo creeksdid. Such tributary streamsaso can beimportant in maintaining fish
populations in downstream areas by providing important soawning, nursery, or juvenile-rearing habitat.

Fish Populations

Lee Vining Creek. At most eastern Serra Nevada lakes and streams, including Lee
Vining Creek, severa trout species were introduced and became established in the late 1800s and early
1900s. Thefirgt trout wereintroducedinto LeeVining and Rush Creeksshortly after 1850, whenfreighters
trangporting goods aong the eastern SierraNevada carried Lahontan cutthroat trout in water barrelsover
the Conway Summit from the East Walker River. These trout quickly colonized the streams, and an
abundant cutthroat trout fishery developed by 1900. (Beak Consultants 1991.)

Plantings of hatchery-reared brown trout fingerlings and catchable rainbow trout occurred in the
early 1900sin Lee Vining Creek until 1941 (Vestal 1990, Court Testimony, Volumes| and 11). By 1940,
brown trout was the most abundant trout species inhabiting Lee Vining Creek. Small populations of
rainbow trout were present with rare occurrences of eastern brook and Lahontan cutthroat trout (McAfee
1990). Witnessaccountsindicated that 8- to 10-inch trout were abundant, with sometrout reaching 13-15
inches (Trihey & Associates 1991). Information on the occurrence of nongamefish speciesinLeeVining
Creek before 1941 is not available.
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RushCreek. Trout werefirg introduced into Rush Creek smultaneouswithintroductions
to Lee Vining Creek. Brown, rainbow, and eastern brook trout were stocked in Rush Creek from Fern
Creek and Mount Whitney State Fish Hatcheriesinthe early 1900s(Besk Consultants1991). Browntrout
fingerlings werefirgt introduced into Rush Creek approximately 15 miles upstream of Mono Lakein 1919,
and plantings were continued until 1942 (Vestal 1954). Golden trout were planted in upper Rush Creek
above Grant Lakeinthe1920sand 1930s. 1n 1931 and 1932, eastern brook trout and L ahonton cutthroat
trout were planted in Rush Creek and reportedly had little effect on the brown trout population, which had
become well established. Threespine stickleback were incidentaly introduced into the system when
steelhead trout from the Ventura River were transported to Rush Creek (Vestd 1954).

By 1940, brown trout dominated thefishery, which alsoincluded afew rainbow and eastern brook
trout. Only one quantitative estimate of trout populations before 1940 was made; trout population
abundance in Rush Creek before 1935 was estimated to equa the abundance measured during the water
soill from Grant Lakein 1970, when 50,000 adultswere observed between thedamand Mono Lake. This
esimate was based on persond observations of fal runs a the egg-taking station in 1938 and from
hatchery records (Vedta pers. comm.). Fishing for brown trout reportedly was excdlent in Rush Creek
inthe 1930s (Vestal 1954). On one occasion, trout even were observed to be present in Mono Lake,
immediatdy within the freshwater inflow area below the mouth of Rush Creek (Vestd 1990, Court
Tesimony, Volumes | and II). Brown trout weighing 3/4 pound to 2 pounds were common and
occasondly a5 or 6-pound fish was caught (McPherson 1990 in Trihey & Associates 1991). During
the Great Depression, trout from Rush Creek regularly supplemented the diets of local resdents.

Parker and Walker Creeks. Exiging information on the early fisheries of Parker and
Walker Creeks is limited, but both of these creeks probably were planted with species smilar to those
planted throughout Mono Basin in the late 1800s and early 1900s, asreported by Vestd (1954). Eastern
brook trout reportedly existed in Parker Creek in the 1920s, and anglers could catch alimit of 8- to 10-
inch trout in 2-3 hours (McAfee 1990). Small stream size, reduced gradient, and prevaence of meadow
habitat may have contributed to alarger proportion of brook trout comprising the overdl fishery thanin Lee
Viningor Rush Creeks, but definitiveinformationisnonexistent. Information on the occurrence of nongame
fish peciesin Parker and Walker Creeks before 1941 was not found.

M anagement

LeeVining Creek. Littleinformation existson historic prediverson management of Lee
Vining Creek fishery resources. DFG hatchery records indicate that hatchery-reared trout were planted
regularly in streams throughout the region. Reports (Vesta 1990, Court Testimony, Volumes | and 1)
indicate that hatchery-reared brown trout fingerlings and catchable rainbow trout were planted in Lee
Vining Creek until 1941.
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Rush Creek. Fish populations in Rush Creek were maintained through natura
reproduction and hatchery plantings. No definitive account exists of how many fish were planted in Rush
Creek and who planted them. The Rainbow Club of Bishop, an outdoor sportsmen's organi zation, hel ped
stock Rush Creek beginning in the early 1920s.

An egg-collecting station was congtructed in lower Rush Creek in 1925 and operated through
1953. Eggswerecollected from each adult brown trout during thefall spawning migration. The destination
of thefertilized eggsisuncertain; however, most eggs probably were shipped to the Mt. Whitney Hatchery
(Vestd pers. comm.).

The Fern Creek Hatchery, located midway between Silver and Grant Lakes aong the June Lake
Loop, produced gpproximately 1 million fish per year (1928-1942), and some of these fish were planted
into Rush Creek (Leitriz 1970).

Parker and Walker Creeks. Information on fishery management for Parker and Walker
Creeks before 1940 is not available. Management practices probably conssted of planting hatchery-
reared trout, which was the common practice throughout the region.

Grant Lake

Habitat. Information on preconstruction lake habitat wasnot found. Inthelate 1930s, however,
LADWPIincreased Grant L ake'ssize and capacity by constructing the Grant Lake Dam and Mono Craters
Tunnd. The surface area of Grant Lake was increased from 150 to 1,094 acres, and the capacity was
increased to 47,525 af (Sada 1977). In addition, a second inlet stream to the lake was created with the
congtructionof the Lee Vining conduit, which ddiverswater diverted from LeeVining, Parker, and Walker
Creeks.

Fish Populations. Grant Lake contained no post-Pleistocene native fishes (Hubbs and Miller
1948) until trout were introduced around 1880 (Vestd 1954). Little information has been published on
the early fishery of Grant Lake, but Grant Lake probably contained species smilar to those planted
throughout Mono Basin in the late 1800s and early 1900s as reported by Vesta (1954). Smith and
Needham (1935) determined that Lahontan cutthroat and brown trout were present in the lake.
Information on the occurrence of nongame fish species in Grant Lake before 1940 was not found.

Management. Information is limited regarding Grant Lake fishery management before 1941.
Management practices probably consisted of planting hatchery-reared trout to maintain trout populations
and offset increasing fishing pressure,

Owens River Basin

Habitat. Habitat conditionsinthe OwensRiver before 1940 arenot well documented. Conditions
in 1940 probably were smilar to prehistoric habitat conditions, dthough water diversonsintheearly 1900s
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ggnificantly atered natura flows in the Lower Owens River below the Los Angeles Aqueduct intake
enoughto ater water surface devationsof OwensLake. Tributariesinthe OwensRiver basnusudly were
productive; Smith and Needham (1935) described Hot Creek as one of the richest trout streamsthey had
ever encountered.

Upper Owens River. Limited information on Upper Owens River habitat conditions
before 1941 indicates that the channd and streamflows near the present location of East Portal provided
excdlent trout habitat (Chapter 3J, "Recreation Resources'). Early settlers of the Owens River basin
diverted water for irrigation, and streamflows probably were reduced seasondly in certain areas. Grazing
also was known to occur in the area before 1941.

Lake Crowley Reservoir. Lake Crowley reservoir did not exist in 1940; Long Valey
dam was completed in 1941. No information on preimpoundment fish habitat was available.

Owens River Gorge. Beginning in 1952, the Owens River gorge below Lake Crowley
reservoir was substantialy dewatered because of diversion of water by LADWP for hydroel ectric power
generation. Theissue of flowsin the Owens River gorge isthe subject of alawsuit filed in 1991 by Mono
County against LADWP and the SWRCB. The parties are attempting to resolve the issuesraised in the
suit through settlement negotiations.

Middle OwensRiver. Howsinthe Middlie OwensRiver were nearly unimpaired before
1941. Habitat conditionsin 1940 probably approached prehistoric habitat conditions except for grazing-
related impacts and water diversions.

L ower Owens River. Habitat conditions in the Lower Owens River before LADWP
diversons began in 1913 probably resembled prehistoric conditions except for changes associated with
grazing and local agriculturd diversdons. After the diverson of the Lower OwensRiver at the LosAngdes
Aqueduct intake structure in 1913, Lower Owens River flows below the intake were eliminated except
during exceptiondly wet years. Habitat conditions in the Lower Owens River were dtered sgnificantly
below the Los Angdes Aqueduct intake as a result of LADWP diversions.

Pleasant Valley, Tinemaha, and Haiwee Reservoirs. Hawee and Tinemaha
Reservoirs were filled in 1913 and 1929, respectively, and provided warmwater lentic (lake) habitat.
Owens River habitat conditions at the Tinemaha Reservoir Site before reservair filling probably resembled
prehistoric conditionsexcept for grazing-related changes. River flow wasunimpaired ong theentirereach
of the Owens River above the agueduct intake until the congruction of Tinemaha Reservoir.
Approximately 2 miles of Owens River habitat became inundated after dam closure.

Hawee Reservoir, constructed in 1913 south of Lake Owens, isan offsite storagefacility but does
store water diverted from the Owens River. Water is diverted into the Los Angeles Aqueduct from the
Owens River at the agueduct intake structure and is conveyed to Haiwee Reservoir.
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Pleasant Vdley Reservoir did not exist in 1940; dam congtruction was completed in 1955.

LosAngdesAqueduct and Irrigation Canals. TheL osAngeesAqueduct, constructed
between 1908 and 1913, isan artificial channel designed and operated to convey water diverted from the
Owens River. The agueduct not only provided warmwater fish habitat in the channd but dso was
responsible for habitat losses in the Lower Owens River as described above. Irrigation cands provided
intermittent fish habitat.

Fish Populations. Native Owens sucker, Owenstui chub, Owens pupfish, and Owens speckled
dace comprised the Owens River fish community before exotic game and nongame species were
introduced, flowsregulated, and habitat extensvely dtered. By the 1930s, however, introductionsof exotic
gpeciesin Owens River basn had resulted in saf-sustaining populations of brown trout, largemouth bass,
catfish (brown bullhead), and carp in the Owens River (Smith and Needham 1935). These introduced
species coexisted and competed with the native fish fauna

Upper Owens River. In 1940, fish populations of the Upper Owens River probably
congsted of native Owens sucker, tui chub, and speckled dace (Moyle 1976) and introduced brown,
rainbow, cutthroat, and brook trout (Smith and Needham 1935). Owens suckerswere collected by Smith
and Needham during surveys of Convict Lake, indicating that suckers aso may have been present in
headwater streams. Tui chub were not collected during surveys of the Upper Owens River, but definitive
information on the species presence could not be found.

Middle Owens River. The primary game species in the Middle Owens River were
brown trout (wild and planted) and planted rainbow trout. Also present in 1940 were sdf-sugtaining but
limited populations of largemouth bass and brown bullhead.

Native Owens tui chub and Owens speckled dace populations in the Middle Owens River
gpparently had declined by 1940 but were dtill present inthe main river where somewhat stable populations
of Owens sucker still occurred. Records of Owens pupfish do not exist from this period, but small
populations perssted in isolated sorings within the Owens Vdley. Carp were abundant in the duggish
reaches of the valey floor.

Lower Owens River. Limited information exists concerning when the first non-native
species were introduced into the Lower Owens River. Introductions probably occurred before 1941
because native populations were known to be declining by thistime. As introduced species and water
diversons increased, native species largely were displaced by introduced species. By 1940, fish
populations in the Lower Owens River above the LA Aqueduct probably were smilar to thoseidentified
for the Middle Owens River. Below the LA Aqueduct, the Lower Owens River was generdly dry with
extremdy limited, if any, fish populations.

Pleasant Valley, Tinemaha, and Haiwee Reservoirs. Game and nongame species
gmilar to those present in the Middle and Lower Owens River likely occurred in Tinemaha and Haiwee
Reservoirs, as well.  The warm and dower-moving waters of these reservoirs favored introduced
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warmwater species, such as largemouth bass, bluegill, carp, and mosquitofish, dthough some native
species, Owens sucker and tui chub, probably were present.

Los AngelesAqueduct and Irrigation Canals. Fish speciesinhabitingtheLosAngdes
Aqueduct and irrigation canas consisted of species found in the Lower Owens River above the agueduct
intake. Fish populations were maintained chiefly through natura reproduction and recruitment from
upstream sources.  Introduced species would have dominated species composition in these modified
habitats.

Management. The principa management activity in Owens River basin before 1940 was the
initial socking of accessible lakes and streams with rainbow, golden, cutthroat, brook, and brown trout.
Subsequent stocking wasinitiated annually to maintain trout popul ationsin response to increasing pressure
fromanglers. Smith and Needham (1935) surveyed streamsof Inyo and Mono Nationa Forestsand found
that heavy fishing pressure was occurring throughout the region. Planting of the Upper Owens River dso
was conducted by resort owners eager to attract anglersto the area (Smith and Needham 1935). Fishery
management inthe Middle OwensRiver; Lower OwensRiver; and Pleasant Valey, Tinemaha, and Haiwee
Reservoirs consgsted of planting trout in response to the increasing fishing pressure.

ENVIRONMENTAL SETTING

This section describes the conditions of fishery resources at the point of referencein August 1989.
Important changes in these resources between 1941 and 1989 aso are described.

Sour ces of Information

The following is based on information derived from recent publications, agency data, and
discussons with agency personnd. Available DFG fishery and instream needs investigations and
Regtoration Technica Committee reports provide the primary basis for this section.
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Mono Basin

Overview

Habitats. Water diversionsand impoundments constructed to meet downstream water demands
have sgnificantly atered the naturd flowsin every mgor streamin Mono Basin. Mono Basin streams, such
as Lee Vining, Rush, Parker, and Waker Creeks, have experienced significantly reduced flows below
LADWP diversons since 1941. These modified flows have reduced or diminated available fish habitat
in specific reaches of these streams.  Since 1985-1986, however, court-ordered flowsin Lee Vining and
Rush Creeks have increased available fish habitat. Flows were restored in Parker and Walker Creeksin
1990.

Fish Populations. Moyle (1976) indicates that five game and four nongame species (al
introduced) occur in Mono Basin (Table 3D-1). Recent trout population estimates conducted on Mono
Badin tributaries such as Lee Vining and Rush Creeks indicate that brown trout is the dominant species,
followed by rainbow trout (EA Engineering, Science, and Technology 1990b; Beak Consultants 1991).
The threespine stickleback isthe only nongame fish speciesreported to occur in Lee Vining, Rush, Parker,
and Walker Creeks, dthough Owens sucker and atui chub hybrid reportedly occur in Rush Creek above
Grant Lake (Sada1977). Mono Basin does not support any special-status species, except the introduced
Owens sucker upstream of Grant Lake.

Management. Most of the Streams and lakes in Mono Basin are heavily fished throughout the
typicd fishing season (May-October). In response to this fishing pressure, DFG has stocked most of the
streams and lakes with rainbow, brown, eastern brook, and Lahontan cutthroat trout. Most of the trout
planted are catchable size, but fingerling-, subcatchable-, and trophy-sized fish also are stocked. Trout
populations are maintained by naturd reproduction, intensve stocking, or both.

LeeVining, Parker, and Waker Creeksbe ow the conduit have been planted with fingerling brown
trout since ingtream flows were restored; Rush Creek below Grant Lake has not been planted since flows
wererestored. DFG has not decided whether these streamswill be managed for wild trout, hatchery trout,
or a combination of wild and hatchery trout.

Fshing regulations target the intensive trout fishery; the open season is generdly the last Saturday
in April through October 31. A daily baglimit of five trout per day and a possesson limit of ten trout are
permitted. These regulations gpply to dl Mono Basin streams, lakes, and reservoirs. Exceptionsinclude
Rush Creek below Grant Lake and Parker and Walker Creeks below the Lee Vining conduit, where the
maximum sze limit is 10 inches and only atificia lures with barbless hooks may be used.

Habitat Restoration. The 1990 court order amending interim flows in Rush Creek and Lee
Vining Creek included a provison requiring LADWP to consult with the affected parties and attempt to
reach an agreement regarding "'channel modification and any related actions that should be accomplished
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in Rush Creek and Lee Vining Creek to hel p reestablish the conditionswhich benefitted the fisherieswhich
exigted in them before DWP's diversions began in 1941".

A conceptud plan for restoring aquatic and riparian habitats in Rush and Lee Vining Creekswas
drafted and revised on May 30, 1991 (Trihey & Associates 1991). The god of the restorationprogram
isto establish agquatic and riparian conditions and resource va ues equivalent to those which existed before
1941. A multidisciplinary planning team was assembled, and various technical and pre-restoration field
studies were performed as part of the planning process. In addition, a multiple-year habitat and fish
populationmonitoring program was devel oped to eva uatethe success of therestoration programand guide
future restoration efforts (Trihey & Associates 1991).

LeeVining Creek

Instream Flows. The mgority of upper Lee Vining Creek flows are regulated by the discharge
from SCE's Poole powerhouse. SCE storeswater in Saddlebag, Tioga, and Ellery Reservoirs (headwaters
of Lee Vining Creek) during the spring runoff period, reducing downstream flows by as much as 25%
(Aquatic Systems Research 1992). Subgtantia inflow from several small tributary streams contributes to
upper Lee Vining Creek flows and often continues through the late spring runoff period into August. In
upper Lee Vining Creek, peak flows (June) range from 40 to 350 cfs, while low flows (October-April)
range from 20 to 30 cfswith an occasond minimum flow of 10 cfs (Jones & Stokes Associates 1993).

Increased diversions from lower Lee Vining Creek began in 1941 when LADWP constructed a
diverson structure to export water south. Until 1947, only minor flow reductions occurred in lower Lee
Vining Creek. After the 1947-1951 dry period, however, al runoff was diverted. After 1951, flowsin
lower Lee Vining Creek occurred only during periods of high runoff.

Court-mandated interim flows have been imposed to maintain the fishery resources that were
reestablished in the mid-1980s. The minimum release flow & the point of referenceinto lower Lee Vining
Creek below LADWP's diversion structure is a court-mandated 5 cfs. Higher flows occur only in spring
in above-average water years and in al months during only the wettest years. Higher minimum-flow
requirements were established in April 1991 to comply with apreiminary injunction requiring LADWPto
maintain aminimum Mono Lake surface elevation of 6,377 feet.

General Habitat. Thegeomorphic, hydrologic, vegetative, and aguatic habitat conditionsin lower
Lee Vining Creek have changed dramaticaly snce LADWP begandiverting water in 1940. Thegreatest
changes have occurred in the lowermost 1.5 miles of the creek from 1,500 feet below U.S. 395 to Mono
Lake; little geomorphic and vegetative change has occurred upstream from U.S. 395 to the LADWP
diverson dam (Stine 19923).
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Major water diversonsby LADWP &fter 1947 resulted in dewatering of lower LeeVining Creek
except during periods of high runoff. The extensive riparian zone became dessicated and was destroyed
by firein the early 1950s. With the loss of riparian vegetation aong lower Lee Vining Creek, floodflows
in the late 1960s and early to mid-1980s caused significant streambank eroson and mgor changes in
channd morphology and location. All channels occupied by the stream today are wider, Straighter, and
lessphysically complex than theformer stream system. Thelength of subsidiary channel shas been reduced
70%. In addition, the length of theformer channe hasincreased 0.55 mile through theformer Mono Lake
delta because of receding lake levels since 1941 (Trihey & Associates 1992a).

Aquatic Sysems Research (1992) identified six distinct study segments in Lee Vining Creek
between the Poole Powerhouse and Mono Lake and further ddlineated these segments into individua
habitat unitsasabasisfor an IFIM study (Figure 3D-1). Segment boundaries below LADWPsdiverson
dam are generdly consistent with those established for habitat restoration planning (Trihey & Associates
1991) and fish population sampling (EA Engineering, Science, and Technology 1989) but include further
subdivisons of the segments identified below State Route (SR) 120. The following descriptions are
adapted from Aquatic Systems Research (1992) and EA Engineering, Science, and Technology (1989).

Segment 1 (5 miles) extends from the Poole Powerhouseto LADWPsdiversion dam. Thislow-
gradient segment meanders through a meadow area and consists of pools, runs, and short riffles.

Segment 2 (0.8 mile) extends from LADWP's diverson dam to the head of a bedrock gorge
immediatdy above SR 120. Like Segment 1, Segment 2 isalow-gradient, meandering segment consisting
of poals, runs, and short riffles. It hasadenseriparian community consisting mostly of pines, willows, and
grasses. Habitat complexity is generdly low. Suitable spawning subdtrate is present, but trout cover is
limited. Springs and return flow from the O-Ditch occur dong this segment.

Segment 3 (1.0 mile) extends from the head of abedrock gorgeto U.S. 395. Thissteep gradient
segment i s confined by anarrow canyon and consistssmostly of cascades. Theriparian community conssts
of pine, cottonwood, and wild rose. Habitat complexity isfarly high; amixture of boulders, rubble, and
cobbles provides cover for juvenile and adult trout, but provides little fry or spawning habitat.

Segment 4 (0.3 mile) extends from U.S. 395 to the end of the exiting riparian tree cover. The
upper boundary of Segment 4 marks the beginning of an dluvid fan tha extends to Mono Lake.
Downstream of U.S. 395, the creek splitsinto alarge main channel and oneto three smaler side channdls.
Cascades and riffles are the dominant macrohabitat types. Segment 4 has characteristics Smilar to those
in downstream segments.

Segment 5 (1.5 miles) extends from the end of the riparian tree cover to the county road. This
segment is largely devoid of riparian vegetation and conssts of a broad, unstable and braided channel
conggting largdly of riffles. Because of the scarcity of pool habitat and instream cover, adult trout habitat
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and refuge habitat from high flowsfor dl trout lifestagesislimited. Segment 5isthe primary focusof habitat
restoration planning.

Segment 6 (0.4 mile) extends from the county road to Mono Lake. Rifflesand runs make up most
of the habitat. This segment is influenced by fluctuationsin Mono Lake leves.

Spawning Habitat. An instream flow study of upper Lee Vining Creek between the Poole
Powerhouse and the LADWP diverson suggests that brown trout spawning habitat is limited to the
lowermost segments and available only at flows exceeding 18 cubic feet per second (cfs) (Wesco 1981).
Because brown trout had been reproducing successtully for many yearsin Lee Vining Creek, however, it
was assumed that spawning habitat occursin scattered localities throughout the stream at flows of 20-30
cfs.

Little suitable spawning gravels remain in Lee Vining Creek below the LADWP diversion dam
(Aquatic Systems Research 1992, Trihey & Associates 1992). The results of population monitoring
indicate that the M eadow segment (Segment 2) contains most of the spawning gravelsin lower Lee Vining
Creek and produced at least 75% of the young-of-the-year brown trout during 1987 and 1988 when
streamflow releases were 4 cfs (EA Engineering, Science, and Technology 1989).

Fish Populations. Lee Vining Creek supports wild (sef-sustaining) populations of brown trout
and brook trout and stocked rainbow trout. Brown trout are the dominant fish species in both the upper
and lower segments of Lee Vining Creek. Brook trout is the primary subdominant speciesin upper Lee
Vining Creek, and rainbow trout is the primary subdominant speciesin lower Lee Vining Creek (Wesco
1981; EA Engineering, Science, and Technology 1989.)

Edtimates of the brown trout population in upper Lee Vining Creek in the late 1970s and early
1980s ranged from 130 to 528 trout per mile (Wesco 1981). Similar populations probably exist today
because flow releases and habitat conditionsin upper Lee Vining Creek have been stable.

Mogt of the flow in lower Lee Vining Creek has been diverted by LADWP since 1947. For this
reason, trout popul ations were extirpated in this segment from the 1950s through 1970s (Aquatic Systems
Research 1992). Heavy snowfdl and subsequent runoff in the early 1980s, however, resulted in
uncontrolled flows past LADWP's diverson facility and helped reestablish fishery resourcesin lower Lee
Vining Creek. Brown trout biomassin lower Lee Vining Creek has now increased and was estimated at
306, 355, and 224 pounds for 1988-1990, respectively (EA Engineering, Science, and Technology
1990b).

Nongame or specia-statusfish speciesare not knownto existin Lee Vining Creek (Wesco 1981).

Management. Inthe past, DFG stocked substantial numbers of catchable-sized rainbow trout
in Lee Vining Creek throughout most of the fishing season (Wesco 1981). DFG currently stocks Lee
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Vining Creek above the conduit with rainbow trout weekly during summer. The number of fish stocked
isin excess of 50,000 catchables (Parndl pers. comm.).

Fisheries management objectives have not been established for Lee Vining Creek. Lee Vining
Creek hasthe potentia to beincluded under the DFG'sWild Trout Project if adequate habitat ismaintained
(Bontaddlli pers. comm.).

Restoration. The focus of habitat restoration work in Lee Vining Creek isin Segments 5 and 6
where substantial habitat degradation hasoccurred. Completed habitat restoration treatmentsinLeeVining
Creek and the treated reach length (existing channel only) as of December 1992 (English pers. comm.)
indude:

# congdructing five spawning beds, adding cover, and removing sediment in Segment 2 (800
feet);

# providing fish passage at the abandoned dam in Segment 2 (150 feet);

# condructing afishway in the SR 120 culvert in Segment 3 (120 fet);

# condructing a series of jump poolsin the channd at SCE's subgtation (225 fegt);

# removing debrisjam and defining and rewatering historica channelsin Segment 5 (0 feet); and

# excavating or congtructing pools and backwater complexes and adding object cover (i.e.,

woody debris and cobbles) and spawning gravelsin Segments 5 and 6 (2,012 feet).

Rush Creek

Instream Flows. During the 1948-1951 dry period, offstream diversons significantly affected
sreamflow in lower Rush Creek. During thisperiod, water releases from Grant Lake were diminated and
in-basin irrigation was reduced, which reduced summer base flowsin the bottomlands from 24 cfsto 2 cfs
in 1949 (Vestd 1954). Streamflow returned only in subsequent wet years.

Coupled with the decline in Mono Lake surface devationsfrom LADWPsdiversons, floodingin
1967 caused mgor geomorphologica changes in the Rush Creek bottomlands. Lower Rush Creek
became steeper, straighter, and deeper (Stine 1992b).

In 1971, increases in Rush Creek and tributary diversons and termination of in-basin irrigation

virtudly dewatered lower Rush Creek in subsequent years, except during times of exceptionaly high runoff.
Riparian vegetation was degraded and fish populations were diminated in lower Rush Creek.
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Uncontrolled spills past Grant Lake dam and LADWP'sdiverson structure caused streamflow to
return to lower Rush Creek during the wet years of the early 1980s. As aresult, riparian vegetation and
trout populations, in particular brown trout, became reestablished in lower Rush Creek.

Since 1982, average monthly streamflowsimmediately below Grant Lake haveranged from alow
of 17 cfsto a high of 349 cfs. Streamflow losses occur, however, as water flows from Grant Lake
reservoir toward Mono Lake, epecidly during dry summer months.  Streamflow losses between Mono
Gate #1 and Mono Lake ranged from 11 cfsto 13 cfsin summer and 4 cfsto 7 cfsin fal and winter (EA
Engineering, Science, and Technology 1990c; Beak Consultants 1991).

Since 1985, and including the point of reference (1989), a court-imposed minimum flow of 19 cfs
has been maintained, resulting in the reestablishment of riparian vegetation and brown trout populations.
A December 1989 preliminary injunction required flows between 85 and 100 cfs to maintain a minimum
Mono Lake surface elevation of 6,377 feet. 1n June 1990, the minimum flow requirementswere amended
to be 40 cfsin April-September and 28 cfsin October-March with aflushing flow requirement of 165 cfs
for 3 daysin below-normal runoff years and 30 days in norma to above-norma runoff years. An April
1991 preiminary injunction, which superseded the June 1990 order, requires LADWPto dlow sufficient
water to passits diverson facilities to maintain Mono Lake at or above 6,377 feet.

General Habitat. Exiging habitat was described and mapped from Grant Lake reservoir dam
to Mono Lakein 1984 (EA Engineering, Science, and Technology 1990c) and from Grant Lake reservoir
damto the county road in 1987 (Besk Consultants 1991). While both studiesbasicaly identified the same
habitat types (cascade, poal, riffle, run, and rock garden), some differences between segment boundaries
occurred. As described under "Prediversion Conditions’, segment ddinegtions are primarily used in this
report. Segment delineations were based on andysis of topographic maps, gradient profiles, tributary
influences, riparian vegetation, surrounding topography, and direct observations.

Segment 1 (1.4 miles) conssted entirdly of the low-gradient (0.25%), uniformly configured
conveyance channd connecting Mono Gate #1 with the natural channd of lower Rush Creek. Detailed
habitat mapping was not conducted because conveyance channd is artificid. This segment was not
included in Begk Consultants IFIM study.

In Segment 2 (0.9 mile), rock garden is the most abundant habitat type (over 50%), followed by
pool (17.3%) and run (13.7%) habitats. Habitat isscarcefor spawning or newly emerged trout. Segment
3 (3.2 miles) isdominated by riffle (45.3%) habitat, followed by rock garden (28.1%), run (17.1%), and
pool (8.4%) habitat types. Segment 4 (0.05 mile) aguatic habitat mainly consists of repeating cascade
(26.5%) and plunge pool types over the mgority of the segment length. The aquatic habitat in Segment
5 (1.8 miles) is dominated by run (36.4%), riffle (greater than 20%), and pool (greater than 20%) habitat
types. The smal substrates provide good spawning and juvenile-rearing habitat, and the scattered pools
with woody debris are used by adult trout for cover. Segment 6 (1.6 miles) aquatic habitat adso is
characterized by arepeating sequence of pooal, riffle, and run habitats. Run habitat (49.8%) dominatesthe
segment, followed by poal (greater than 20%) and riffle (greater than 20%) habitat types. Good spawning
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and juvenile-rearing habitat is present, and pools with woody debris provide cover for adult trout asin
Segment 5. (EA Engineering, Science, and Technology 1990c.)

EA Engineering, Science, and Technology (1990c) conducted the only habitat mapping between
the county road and Mono Lake. This 0.9-mile segment (Segment 7), has relaively low gradients and
sandy substrates. Trout habitat is poor because of the high concentration of sand and numerous braided
channdls. Following the upstream diversionsand the declinein Mono Lake water surface elevations, Rush
Creek began to erode the deltaregion that existed prior to diversons. Asaresult, Rush Creek hasincised
20-30 feet in the Delta segment and is now eroding laterdly, creating a new floodplain (Stine 1992b).

Spawning Habitat. Spawning habitat, identified by the presence of redds (nests), was evaluated
as a component of population studies conducted in 1985-1989. Fifty-five redds were found between
Grant Lake dam and Mono Lake. The greatest density of observed redds (9.4 per mile) occurred in the
uppermost 0.85 mile of Rush Creek below Grant Lake dam. No reddswerelocated inthelower 2.2 miles
above Mono Lake. (EA Engineering, Science, and Technology 1990c.)

Lower Parker and Walker Creeks aso may be important spawning and rearing habitat for Rush
Creek brown trout (Vestal 1990, Court Testimony, Volumes| and I1).

Fish Populations. Brown trout isthe most abundant speciesin Rush Creek, followed by rainbow
trout. Lahontan cutthroat trout have not been observed in Rush Creek for many years (Begk Consultants
1991) and probably have been extirpated.

Cred returnsfrom the Rush Creek Test Stream Study (see"Management™ bel ow) conducted from
1947 to 1951 indicated that 10% (6,573) of the angler catch was comprised of wild trout. Of this 10%,
87% (5,716) were brown trout, 12% (791) were rainbow trout, and 1% (66) was eastern brook trout
(Vesta 1954). The catch of wild brown trout remained consistent each year of the study, and catches of
wild rainbow and brook trout declined. A significant finding of the 5-year sudy wasthat wild brown trout
were able to sustain a population despite heavy fishing pressure and continued competition for food and
space with the large numbers of planted trout. DFG continued to plant trout in Rush Creek until 1967
(Pigter pers. comm. in EA Engineering, Science, and Technology 1990c).

Trout populationsin Rush Creek between Grant Lake dam and Mono Lakewere diminated when
increased diversons by LADWP in 1971 diminated downstream flows. Trout recolonized Rush Creek
in the early 1980s after Grant Lake spilled, and subsequent flow releases maintained Rush Creek flows.
Recent fish population surveys (1985-1989) have shown that the Rush Creek fish community now conssts
amogt entirdy of brown trout with only smal populations of rainbow and brook trout. The average
population abundance for brown trout from Grant Lake dam to Mono L ake was estimated to range from
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alow of 205 pounds per milein 1989 to ahigh of 362 pounds per milein 1988. (EA Engineering, Science,
and Technology 1990c.)

Threespine stickleback was the only nongame fish species collected during eectroshocking from
1985 to 1989 (EA Engineering, Science, and Technology 1990c).

Management. Annua plantings of catchable-sized rainbow trout replaced brown trout plantings
in 1942 and were continued until 1947. DFG established atest sectionin lower Rush Creek and collected
credl census and fish population dataover a9-year study period (1947-1956) to evd uate the effectiveness
of fish-planting procedures (Vestd 1954). From 1947 through 1952, DFG annualy planted marked,
catchable-sized rainbow trout and obtained annual credl census data. From 1953 through 1956, DFG
annually planted marked, catchable-sized brown trout and obtained cred census data (Kabel and Butler
1956). DFG continued to plant trout until 1967 (Pister pers. comm. in EA Engineering, Science, and
Technology 1990c).

Currently, Rush Creek isnot planted with hatchery-reared trout. Thetrout popul ationismaintained
primarily by natura reproduction in Rush Creek and its tributaries and, to alesser extent, by immigration
during uncontrolled spills a Grant Lake dam during exceptionaly wet years.

Restor ation. Completed habitat restoration trestmentsin Rush Creek and thetreated reach length
as of December 1992 (Daton pers. comm.) include:

# excavating portions of the Mono Gate #1 return channel, placing 1,000 cubic yards of
gpawning gravels, and adding rock weirs and object cover;

# placing 200 cubic yards of spawning gravelsin Segments 2 and 3;

# regoring and enlarging five existing Side channel sand associ ated backwater habitat in Segment
3 (819 feet);

# enlarging and degpening exigting instream pools and adding object cover in Segment 3 (291
feet);

# dahilizing and protecting eroded banks with native sod and willows in Segment 5 (300 feet);
and

# congructing afishway at the U.S. 395 crossing.

Parker and Walker Creeks

Habitat. Parker and Walker Creeks were dry at the point of referencein 1989 and provided no
fishhabitat. Court-ordered flows commenced on October 9, 1990, and are currently 6 cfsfrom October
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1 through March 31 and 9 cfs from April 1 through September 30 in Parker Creek, and 4.5 cfs from
October 1 through March 31 and 6 cfsfrom April 1 through September 30 in Waker Creek. The court-
ordered flow will nearly aways exceed naturd flows from September through May for Parker Creek and
August through May for Walker Creek. LADWP diversionswould generaly occur only during snowmelt
runoff in June and July of al water year types.

Court-ordered channel maintenance flows are also required: Hushing flows of 23 cfsin Parker
Creek and 15 cfsin Waker Creek are required for 3 daysin below-average runoff years and 30 daysin
above-average runoff years.

Fish Populations. DFG sampling surveys of Parker and Walker Creeks in 1986 reveded that
brown and brook trout were present in both creeks during high flows (Caifornia Department of Fish and
Game 1987). Rainbow trout were not collected at any of the sampling locations. Brown trout have
spawned in the lower segments of Walker Creek (Morhardt 1990). At the point of reference, however,
Parker and Walker Creeks were dry and devoid of fish.

No nongame fish species were collected during DFG sampling surveys of Waker and Parker
Creeksin 1986 (Cdifornia Department of Fish and Game 1987).

Management. Informationisnot available onfishery management for Parker and Walker Creeks
until after 1989. For thefirst timein many years, permanent flowswere reestablished in Parker and Walker
Creeksinfal 1990. In November 1990, DFG marked and planted 1,667 catchable-sized brown trout
and five rainbow trout from Fish Springs Hatchery into Parker and Walker Creeks from the Lee Vining
Conduit downstream for gpproximately 1 mile. The objective was to augment natura recolonization and
enhance recovery of these recently rewatered streams (Parmenter pers. comm.).

Restor ation

Completed channd and habitat restoration treatments in Parker and Walker Creeks as of
December 1992 (English pers. comm.) include:

# defining and reconstructing the naturd channel and blocking old diverson channdls,

# removing accumulated woody debris and brush from the channd,

# removing sod from the naturd channe to expose the naturd streambed,

# condructing sediment traps by connecting offstream ponds and enlarging instream pools,

# removing 20,000 cubic yards of gravel deposited in Parker Creek,
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# excavaing 20 exiging ingtream poolsin Waker Creek, and

# replacing the culvert on Waker Creek at the old county road.

Grant Lake

Habitat. Grant Lake inflows are provided by Rush and Lee Vining Creeks with smdler
contributions from Parker and Walker Creeks. Despite diversons and controls on these inflows, Rush
Creek and the Lee Vining conduit have flow regimessimilar to natural conditions and are characterized by
high flows in late soring and low flows in winter. Lake surface devations are affected by LADWP
demands, and low eevations occur in fal and winter and higher devations during late spring runoff. Asa
result, Grant Lake reservoir exhibits verticd fluctuations of up to 30 feet in water surface elevations.

Mogt lake-dwelling brown trout spawn in Rush Creek above the point of dack water but within
the lake inundation zone. When spring-time lake eevations are higher than the previous fal devations,
brown trout redds become inundated by the lake and mortality of eggs and recently hatched fry occurs.
Some brown trout have been observed migrating up the Lee Vining conduit during spawning season,
athough these fish probably do not spawn successfully (Sada 1977).

Fish Populations. Littleinformation hasbeen published on Grant L akefishery resources. Besides
supporting awild (self-sustaining) population of brown trout, Grant Lake may contain smaler populations
of rainbow and eastern brook trout; DFG planted surplus brook trout and regularly planted many
catchable-sized rainbow trout in Rush Creek above Grant Lake in the late 1970s to supplement angler
catches (Pigter pers. comm. in Sada 1977). DFG sampling in Rush Creek above Grant Lake from 1985
through 1986, however, reveded only brown and rainbow trout.

Severa speciesof nongamefish have beenintroduced into, and reportedly occur, inthe Grant Lake
watershed. These species include the Owens sucker, threespined stickleback, and a hybridized form of
tui chub (Gila bicolor ssp. snyderi x ssp. pectinifer). (Sada1977.) Information on the occurrences of
these speciesin Grant Lake is not available dthough some or al of these species may occur in the lake.

M anagement. Informationon current fishery management for Grant Lakeisnot avallable. DFG
hatchery records (Cdifornia Department of Fish and Game [n.d.]) indicate that catchable-sized and
broodstock rainbow, fingerling L ahontan cutthroat, and subcatchable-sized brown trout have been planted
in Grant Lake. Catchable-sized rainbow trout are currently planted in Grant Lake; fingerling Lahontan
cutthroat and subcatchable-sized brown trout are planted when available.
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Owens River Basin

Overview

Habitat. Interbasin water conveyance in the Owens River, diversons, and impoundments (e.g.,
Lake Crowley reservoir, Pleasant Vdley Reservoir, Tinemaha Reservoir, and Hawee Reservoir) have
been developed to meet downstream water demands and have significantly dtered the naturd flowsin the
Owens River. Diversion of the Lower Owens River (at the Los Angeles Aqueduct [LA Aqueduct])
dewaters gpproximately 100 miles of river habitat, including Owens Lake. Likewise, flow in the Owens
River gorgebelow Lake Crowley reservoir wasdiminated from 1940 to 1991 because of water diversons
for power production. These diversons have significantly reduced or diminated fish habitat and popu-
lationsin these river ssgments. Flows in the Middle and Lower Owens River are regulated by Pleasant
Vdley Reservoir and Tinemaha Reservoir, respectively. Lake Crowley reservoir, the largest of the
impoundments, inundates approximately 12 miles of Owens River habitat but provides ahighly productive
reservoir environment for trout.

Past and present practices of grazing and vegetation remova dong many eastern Sierra Nevada
sreams have degraded riparian habitats and accelerated bank erosion. These degraded conditions are
particularly evident on the Upper, Middle, and Lower Owens River. Combined with the effects of flow
regulation, these impacts have resulted in a reduction in fish habitat quantity and qudity compared to
prehistoric conditions.

Fish Populations. Moyle (1976) indicates that 14 game (al introduced) and seven nongame
species (three introduced and four native) exist in the Owens River basn (Table 3D-2). During 1983
surveys of 29 streams within the basin, brown trout were the numericaly dominant game species, followed
by brook, golden, rainbow, and cutthroat trout (Deinstadt et al. 1985). Of the nongame species, Owens
sucker occupied the greatest number of sampled sections, followed by Owens tui chub, threespine
stickleback, common carp, brown bullheed, largemouth bass, and bluegill. Nongameand warmwater game
fishgpecieslargely are confined to the Middle and Lower OwensRiver, including Lake Crowley reservoir
and Tinemaha Reservoir. Owens pupfish and speckled dace are no longer dominant species in mgor
habitats of the Owens River. Nongame fish populations, except the Owens sucker, have been declining
throughout their range as a result of the complex interactions between habitat alterations (e.g., water
diversons, water impoundments, modified flow patterns, grazing) and competitionfromintroduced species.

All four of the endemic fish peciesin the basin are recognized as specia-gatus species. Owens
sucker, Owenstui chub, Owens pupfish, and Owens speckled dace. Except for the Owens sucker, these
gpecies have experienced mgjor declinesin their historical ranges and abundances.

The Owens sucker isrecognized as astate Species of pecial concern. Ingenerd, specieswiththis
designation have declined in abundance and till occupy much of their naturd range, but management is
needed to prevent them from becoming threatened (Moyle et d. 1989). Owens sucker populations occur
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throughout the Owens Valley, including Lake Crowley reservoir, the Owens River gorge below Lake
Crowley reservoir, and the Middle Owens River.

The Owenstui chub is listed as endangered by the state and USFWS. An endangered species
designation means the speciesisin danger of extinction throughout al or asgnificant portion of its range.
A mgor factor contributing to the Owenstui chub's endangered status is hybridization with the Lahontan
tui chub, which probably was introduced into Lake Crowley reservoir and rapidly spread throughout the
lower segments of the Owens River system. Pure populations of Owens tui chub are redtricted to five
isolated locations: the Hot Creek headsprings, the Owens River gorge downstream of Lake Crowley
reservoir, springs and seeps along the west shore of Owens Lake, the Owens Valley Native Fish
Sanctuary, and little Hot Creek. (McEwan 1990.) None of the pure populations are found in habitats that
would be affected by the EIR dternatives.

Owens pupfish dso isafederd- and state-listed endangered species. Owens pupfish once were
present inthe Owens River system from Fish Sough and its springsto Lone Pine. The species now occurs
only in Warm Springs near Lone Pine and in the Owens Valey Native Fish Sanctuary (Moyle 1976).
These habitats would not be affected by the EIR dternatives.

Owens speckled dace isdesignated a state species of specid concern. Once common throughout
the Owens River basin, Owens speckled dace now are known from a few springs and creeks in Long
Vdley and severd smdl tributaries and irrigation ditches in the Owens Vdley near Bishop, Cdifornia
These habitats would not be affected by the EIR dternatives.

Management. Mogt of the streams and lakes in the Owens River basin are heavily fished
throughout the typica fishing season (May through October). In responseto fishing pressure, DFG stocks
most of these streams and lakeswith rainbow, brown, eastern brook, and L ahontan cutthroat trout. Most
of thetrout planted are catchable size, but fingerling-, subcatchable-, and catchable-sized, and trophy-sized
fishdsoarestocked. Trout populationsaremaintained by natura reproduction, intensive stocking, or both.

Genadly, fishing regulaionsin Mono Basin gpply to the Owens River basin. Specid regulations
apply to certain other lakes and streams, including Lake Crowley reservoir and its tributaries and the
Owens River between Pleasant Valey Dam and Five Bridges Road. (California Department of Fish and
Game 1992c.)

DFG manages the 16-mile-long section of the Middle Owens River from Pleasant Vdley Dam to
Fve Bridges Road as a component of the Wild Trout Program. Wild brown trout is the management
gpecies, and no trout are planted in this section of the Owens River. The fishing season is open dl year,
but the dally bag limit is two trout. Other streams in the region, including lower Rush Creek, dso are
managed for wild trout and are not planted with hatchery trout. Fish populations in streams managed as
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wild trout fisheries are maintained by acombination of natura reproduction and immigration from upsiream
or downstream aress.

In part of the agreement between the City of Los Angdes and the Cdifornia Fish and Game
Commisson, the city granted the commission permanent use of the Hot Creek Hatchery site and
contributed $25,000 toward congtruction of the hatchery inlieu of congtructing fishwaysat Grant Lakeand
Long Vdley Damsin 1940 (Leitritz 1970). Today, hatchery production is carried out a severd DFG
hatchery facilities in the Owens River basin, including Hot Creek, Fish Springs, and Mt. Whitney-Black
Rock Hatcheries. Hot Creek Hatchery produces about 75% of dl hatchery-planted fishin Inyo and Mono
Counties.

Upper Owens River

I nstream Flows. The Upper Owens River meandersthrough Long Vdley for over 20 milesfrom
Big Soringsto its terminus a Lake Crowley reservoir (Figure 3D-3). Theriver issupplied by springsand
snowmdt runoff, and by its mgor tributary, Hot Creek. Upper Owens River flows were augmented by
water diversons from Mono Basn by LADWP beginning in 1941. Diverson flows from Mono Basin
increased the annua average Upper Owens River flows by nearly 100 cfs, or gpproximately 120%, with
substantia flow increases occurring in every month. Average annud flows for 1941-1989, as measured
above and below East Portd, were 58 cfs and 168 cfs, respectively. Flows downstream of East Portd
are subsequently modified by ungaged diversions for bypassing flow around portions of the main river or
for irrigating adjacent pastures, however, the dominating characteristic of Upper Owens River flows
remans the LADWP exports from Mono Basin. The resulting flows in the Upper Owens River have
atered channe locations, current vel ocities, sreamwidths, sreambanks, water temperatures, and sediment
trangport and sediment deposition. (EBASCO Environmenta et a. 1993.)

These flow augmentations to the Upper Owens River were essentidly the point-of-reference
conditions in August 1989, with some reductions in the flows because of court-ordered instream flow
requirements in Rush and Lee Vining Creeks that otherwise would have been exported into the Owens
basn.

Instream flows in the Upper Owens River have been modified since August 1989 by additiona
court-ordered flowsin Mono Basin. 1n 1990, the court ordered increased streamflows for Mono Basin
tributaries downstream of LADWP's conduit. 1n 1991, LADWP was ordered by the court to maintain
Mono Lakeat 6,377 feet before diverting water from Mono Basin to the Upper OwensRiver. Asaresult
of these orders and the abbsence of surpluswaters because of the 1987-1992 drought, Upper OwensRiver
flows have been at natura rates since 1991, athough flows were augmented in October 1991 for the
purpose of conducting an instream flow study. (EBASCO Environmenta et d. 1993.)

Habitat. From East Portal to Lake Crowley reservoir (Figure 3D-3), the Upper OwensRiver is
characterized by multiple channels and asand and gravel bed. Theriver geomorphology can generdly be
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defined as an interconnecting network of low-gradient, relatively deep and narrow, straight to sSnuous
channels with stable banks composed of fine-grained sediment and vegetation (Smith and Smith 1980 in
EBASCO Environmentd et a. 1993). Hood channdsflank the snuous main channd and have formed
fromhistorical overbank floods, which haveincreased in frequency and duration since Mono Basin exports
beganin 1941. Channd length and meander bends also have been reduced since 1944 by 3.6 miles of
river channel, with most of this loss upstream of Hot Creek and attributed primarily to the Mono Basin
exports. Despite geomorphic changes, adequate flushing flows exist in the Upper Owens River regardiess
of hydrologic condition or Mono Basin exports. (EBASCO Environmentd et d. 1993.)

Woody riparian vegetation occurs sporadicaly adong the Upper Owens River and is dominated
by willows and a variety of herbaceous species. The upper portions of the Upper Owens River contain
most of the riparian vegetation, and the lowermost sections contain little or no woody riparian vegetation.
Higtorica accountsindicate that riparian vegetation was dso lacking in 1925. Aquatic macrophytes dso
provide important cover and macroinvertebrate habitat in the Upper Owens River (EBASCO
Environmentd et d. 1993).

Water exports from Mono Basin into the Upper Owens River have eroded and widened the
channel below the East Portd discharge. Fluctuationsin Lake Crowley reservoir storage have periodicaly
exposed or inundated the lowest portion of the Upper Owens River channd. Irrigation diversons have
reduced flows adong various reaches of the main channd. Livestock grazing has occurred al adong the
Upper Owens River and has reduced vegetative cover, compacted soils, and eroded streambanks.
Streambank erosion and concomitant loss of streamside vegetation can affect fish populations by reducing
undercut bank cover and availability of terrestria insects. Livestock grazing enclosures constructed dong
portions of the Upper Owens River haveincreased herbaceous species diversity, density, and height within
the enclosures illugrating the adverse effects of grazing practices. (EBASCO Environmenta et d. 1993.)

The Upper Owens River comprises three segmentswith differing hydrology, geomorphol ogy, and
land use practices (Figure 3D-3). Segment 1 extends from East Portal to the most downstream mgjor
water diverson and is characterized by bypass channels or diversons of varying capacity and less than
20% shaded riverine conditions. Segment 2 extendsto the Hot Creek confluence and is characterized by
lower mean flows, an absence of maor diversons, and lessthan 20% shaded riverine conditions. Segment
3 extendsto Lake Crowley reservoir and ischaracterized by decreased pool habitats, higher averageflows
than other reaches due to the contribution of Hot Creek, and no shaded riverine conditions. Glides and
runs providethe greatest habitat typesin each segment, followed by riffles, and then pools. Only four pools
were defined in Segment 3in 1990. (EBASCO Environmenta et d. 1993.)

Arsenic concentrations are relatively high near Benton Crossing because of Hot Creek and a
nearby active geothermal area, and impacts on fish may be occurring. Effects from elevated arsenic
concentrations should be considered tentative, however, until further data are developed. (EBASCO
Environmentd et . 1993.)
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Fish Populations. Native fish species of the Upper Owens River include Owens tui chub and
Owens sucker (Moyle 1976). The Owenstui chub was observed only in Hot Creek recently, while the
Owens sucker was observed in Hot Creek and in the Upper Owens River. Threeintroduced speciesare
known to occur in the Upper Owens River: brown trout, rainbow trout, and threespine stickleback.
(Deingtadt et d. 1986 in EBASCO Environmentd et d. 1993.) Lahontan cutthroat trout probably inhabit
the Upper Owens River because they were planted there during 1987 and 1989 (Pickard pers. comm.).
Fish planting practicesin Lake Crowley reservoir aso affect fish populations in the Upper Owens River.
(EBASCO Environmentd et d. 1993.)

Brown and rainbow trout dengity estimates were highest in Segment 1 and lowest in Segment 3
during 1990 sampling. Mean brown trout biomass estimates were 249, 53, and 22 pounds per acre in
Segments 1, 2, and 3, respectively. Mean rainbow trout biomass estimates were 97, 38, and 49 pounds
per acrein Segments 1, 2, and 3, respectively. Totd trout biomass estimates of 346, 91, and 71 pounds
per acrefor Segments 1, 2, and 3, respectively, are comparable to or higher than estimates for the Upper
Owens River in previous studies and for other Sierra Nevada streams.  Gerstung (1973 in EBASCO
Environmentd et al. 1993) reported a mean biomass of 41 pounds per acre for 278 northern Sierra
Nevada stream sections and a mean biomass of 37 pounds per acre for 65 south Sierra Nevada stream
sections. A mean of 73 pounds per acre was estimated for 73 selected streams in the Sierra Forest
Ecoregion (Platts and McHenry 1988 in EBASCO Environmenta et a. 1993).

Catchable trout populations are larger in the Upper Owens River than estimated for other Sierra
Nevada streams, brown and rainbow trout up to 18-20 inches in length are present in the fishery.  Trout
growth rates and condition generally exceed average vaues reported for other Sierra Nevada streams.
Aquatic macroinvertebrate populations are relaively large and diverse, and food production does not
appear to bealimiting factor to trout production. The Upper Owens River, therefore, contains large trout
populaions and maintains an excdlent fishery, particularly in Segment 1. (EBASCO Environmentd et d.
1993.) Theexcdlent fishery ismaintained in part by controlled access and catch-and-release regulations
on private land.

Maor migrating periods of brown and rainbow trout from Lake Crowley reservoir into the Upper
Owens River occur primarily in October and November for fal-run brown trout and March through May
for the spring-run rainbow trout (Milliron pers. comm.). Fal-run rainbow trout make up a much smdler
gpawning run in late summer and fal. No instream barriersexist from just below East Portd downstream,
and successful upstream migration can be achieved at low lake levels with river discharges exceeding 20
cfs (EBASCO Environmentd et . 1993). Consequently, Lake Crowley reservoir trout have spawning
habitat available to them throughout the Upper Owens River under arange of hydrologic conditions.

Management. DFG routingy plants catchable- and subcatchable-sized rainbow trout in the
Upper Owens River (Pickard pers. comm.) During 1985-1987 and 1989-1991, an average of 221,206
rainbow trout were planted annualy in the Upper Owens River near Benton Crossing. An average of
42,501 per year were of catchable sze. During this same period, an average of 4,577 catchable-sized
rainbow trout were planted upstream near Big Springs. Additionaly, 122,304 subcatchable-sized
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L ahontan cutthroat trout were planted in the Owens River near Benton Crossing. During 1987 and 1989,
atota of 200,052 subcatchable-sized L ahontan cutthroat trout were planted near Big Springs. (EBASCO
Environmentd et d. 1993))

Lake Crowley Reservoir and Tributaries

Habitat. Lake Crowley reservoir ishighly productive compared to other eastern Sierra Nevada
lakes because of itshigh dkdinity, moderate lake leve fluctuations, and shalow depth. Theinitid filling of
the reservoir inundated extensive meadowland and sagebrush flats, which now provide productive habitat
for bottom-dwelling chironomid larvae, aprincipa prey speciesfor trout.

Trout growth in Lake Crowley reservair is excelent compared to growth in other eastern Serra
Nevadalakes. Differencesin overwinter growth of subcatchable-sized trout appear to be related to the
Severity of winter conditions (i.e., extent of ice cover) and the reservoir operations, which determine the
amount of productive shod area (Pister 1965). The summer diet of trout mainly consists of chironomid
pupae, cladocera (Daphnia gp.), and fish (Sacramento perch, tui chub) (Pister 1965, Loudermilk pers.
comm.). Recent food habit studies aso have been conducted to examine potentid effects of dgal control
practices (e.g., copper sulfate treatment) on zooplankton populations and potential secondary effects on
fish growth (Loudermilk pers. comm.).

The Upper Owens River and Hot, Convict, McGee, Hilton, Whiskey, and Crooked Creeks
provide spawning habitat for lake-dwelling brown and rainbow trout. Significant spawning habitat is
located in the Upper OwensRiver and Hot, Convict, and McGee Creeks, but high water temperaturescan
reduce egg and devin surviva in Hot Creek, especidly after runoff (Wong pers. comm.). Juvenile trout
produced naturaly occur in the Upper Owens River and Convict Creek, but the extent of stream or lake
rearing is unknown.

Fish Populations. Game fish populations in Lake Crowley reservoir and its tributaries are the
result of past introductionsand anintensive stocking program. Rainbow trout of different strainsisthe most
abundant game species, followed by brown trout, Sacramento perch, and Lahontan cutthroat trout. The
principa nongame species are Owens sucker and Owenstui chub, which provideimportant forage for the
trout.

Spawning rainbow and brown trout occur in virtualy al Lake Crowley reservoir tributaries,
induding the Upper Owens River and Hot, Convict, McGee, Hilton, Whiskey, and Crooked Creeks.
Spring and fall spawning runs of rainbow trout in the Upper Owens River may consst of planted rainbow
trout or wild trout representing a mixture of any of the strains planted in the past. Planted and wild brown
trout contribute to fall spawning runs in the Upper Owens River and Lake Crowley tributaries. The
contributionof natural spawning tothelakeor tributary trout populationsisunknown. (Wong pers. comm.)
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Management. Lake Crowley reservoir supports one of the largest trout fisheriesin Cdifornia
Since the opening of the reservair to angling in 1941, reservoir fishery management has focused on the
annud stocking of many hatchery-reared trout to meet increasing public demand for angling. Early
management practices primarily conssted of annud plants of fingerling brown and rainbow trout. Since
1951, stocking practices have shifted increasingly toward summer and fal (end of season) plants of
subcatchable-sized rainbow trout, which has increased angler success considerably (Pister 1965). Since
1975, the reservoir has recelved annua plants of 200,000-450,000 subcatchable- and catchable-sized
rainbow trout of a variety of strains and 100,000 subcatchable-sized brown trout. In addition, surplus
broodstock and fingerling rainbow, brown, and Lahontan cutthroat trout are planted periodicdly (Pister
1965).

Catchratesin the reservoir are generaly high early in the season (May) but then gradualy decline
throughout the remainder of the season (June-July). DFG has sought to improvelate season fishery through
anexperimenta planting program designed to eva uatethelong-term surviva and growth quaditiesof various
ranbow trout strains. Current management goals emphasize maintaining a high-yield early season fishery
and providing opportunitiesto catch trophy-sized fish. 1n 1985, atrophy trout season with restrictionson
gze, fishing gear, and bag limit was established from August 1 through October 31. Larger trout are
important to sustain spawning runs and tributary fisheries,

L ake Crowley reservoir management practices have been evaluated by conducting acred census
program, primarily on weekends, throughout the angling season. In recent years, angler surveys have been
conducted the opening weekend or periodicaly during the season. Evauations are based on angler use
and catch rates from season to season and the returns of marked subcatchable-sized trout planted in
previous years. Angler surveysand trapping studies have been initiated on reservoir tributariesto evauate
exising angling regulationsrelative to angler use and success, and run timing and compaosition (Wong pers.
comm.).

Middle Owens River

Instream Flows. Water diversons from Mono Basin, together with the creation and operation
of Lake Crowley reservoir, have changed the Middle Owens River flow regime considerably. After the
completionof theMono Craters Tunnel and Long Vdley Dam, theaverage annud flow increased from 245
to 366 cfs; flows were higher than preproject level sthroughout the year and pesk monthly flowsaveraging
between 400 and 500 cfs extended through the summer months during 1948-1970. In 1971, export
capacity increased by nearly 50%, thus increasing the average annua flow to 436 cfs during 1971-1976.
Peak monthly flows exceeded 500 cfs during summer.

Minimum instream flow releases below Pleasant Vdley Dam were established in 1961 at 75 cfs.
LADWP natifies DFG when flows below Pleasant Vdley Reservoir drop below 100 cfs (Pickard pers.
comm.). InMarch 1966, DFG recommended that a constant, or gradudly fluctuating, flow of at least 200
cfs be maintained from October 15 through April 15 to provide suitable spawning flows and protect
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developing eggs and young in the gravel (Wong pers. comm.). Flows up to 500 cfs were gppropriate
during this period only if increases were made gradudly. The 75-cfs minimum flow standard and DFG's
recommendations remain unchanged at present.

Sugtaned high flows ranging from 400 cfs to 600 cfs from November through March 1978 were
identified aspotentidly limiting brown trout recruitment in 1979 (Deingtadt and Wong 1980b). Theseflows
apparently formed a complete barrier to upstream migrating adults at culverts below the Pleasant Vdley
spawning channd during the November-December spawning period. In addition, high water current
velocities during the spawning and early rearing period may have restricted the amount of usable spawning
and fry habitat in the main channd of the Owens River.

Habitat. Since 1948, increased flows in the Middle Owens River below Pleasant Valey Dam
have resulted in increased mean width of the channel and loss of undercut banks. Since 1967, accel erated
bank erosion rates aong the Owens River below Pleasant Valey Dam have been atributed to increases
in the flow regime (Ponder and Deingtadt 1978). Also contributing to increased erosion and loss of bank
cover dong the Middle Owens River was the removal, Spraying, and burning of riparian vegetation by
agricultura and grazing interests from the 1950s to 1970s (Ponder and Deinstadt 1978).

Since Pleasant Valey Dam was completed in 1954, downstream gravel movements from upper
portions of the drainage have been blocked. Thereduced grave supply, combined with higher flowsbel ow
the dam, has reduced the quantity and quality of suitable spawning gravels, degraded the streambed, and
armored the streambed with coarser substrate. These changes have continued downstream, and
observations in 1977 indicated that the process may have affected approximately haf of the wild trout
segment (Williams 1975). Fish migration from the Middle Owens River to spawning habitat located in the
lower segmentsof Pineand Rock Creeksa so was eliminated following dam congtruction. To compensate
for the logt spawning habitat, an artificia spawning channd was congtructed downstream of the dam (see
"Management” below).

Brown trout spawn primarily in the gravel-bottom runs of the Middle Owens River within thewild
trout management area. A survey of the entire Middle Owens River in November and December 1990
revesl ed the presence of reddsfrom Pleasant Valey Dam to Big Pine cana, with most redds concentrated
in the upper one-third of the wild trout segmern.

Exiging habitat in the Middle Owens River reflects the generdly low river gradient and erodible
nature of the Owens Vadley floor, and snuosity prevails throughout the ssgment. Observed changes in
genera channd features from Pleasant Valey Dam to Tinemaha Reservoir include a gradud decrease in
stream gradient (gpproximately 0.4% to less than 0.1%), increased channe width, and increasing
proportions of fine sediment. Actively eroding banks are common aong the outside of meander bends,
especidly dong the segment below Laws Creek ditch. Detalled information on habitat characteritics of
the Middle Owens River are presented in Jones & Stokes Associates (1992).
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Water Quality. Water qudity problemsin Pleasant Vdley Reservoir have affected the Middle
Owens River below Pleasant Vdley Dam. In August 1974, an dgae bloom and severd days of cloud
cover without wind reduced dissolved oxygen to less than 0.5 parts per million (ppm) in Pleasant Vdley
Reservoir and caused a complete fish kill in the Middle Owens River from the dam to Pleasant Vdley
campground. A smilar event in 1977 resulted in a "near fish kill" (Ponder and Deingtadt 1978). An
aerating device was subsequently ingtalled at Pleasant VVdley Dam to overcome future oxygen depletion
problemsin theriver below Pleasant Valey Reservoir (Ponder and Deingtadt 1978).

FishPopulations. Introduced gamefishinthe Middle OwensRiver include brown trout, rainbow
trout, brown bullhead, largemouth bass, and bluegill. Brown trout are the dominant game fishin the wild
trout management section, a 16-mile segment immediately below Pleasant Valey Reservoir. Recent
surveys and tagging studiesindicate thet the river 1.5 miles downstream of Pleasant Vdley Dam, including
the river channd swithin the existing campground, containsthe highest brown trout dengtieswithin thewild
trout segment (Worthley pers. comm.). Below the wild trout segment, catchable-sized rainbow trout are
seasondly abundant in areas where DFG continues to plant these fish.

DFG brown trout surveysin fall 1977 and 1979 detected reduced trout abundance and biomass
in 1979, which was atributed primarily to poor recruitment of subyearling trout (Deinstadt and Wong
1980a, 1980b).

Nongame speciesinthe Middle OwensRiver include carp, threespine stickleback, Owens sucker,
and Owenstui chub. Recent surveysindicatethat Owens pupfish are present only in afew isolated springs,
while speckled dace occur in small tributaries and irrigation ditches in the Owens Valey near Bishop,
Cdifornia. Tui chubs are present in the main river, but their numbers have declined (Moyle 1976). In
contrast, Owens suckers have maintained relaivey large populaionsin the Middle Owens River.

M anagement

Wild Trout Management Area. Before 1968, the Middle Owens River supported a
predominantly put-and-take fishery maintained by annua plants of hatchery-reared rainbow trout from
severa gate hatcheries. Following an evauation of the trout fishery in 1967 and 1968, DFG discontinued
stocking of hatchery-reared rainbow trout and began managing the 16-mile segment between Pleasant
Vdley Dam and Five Bridges Road bridge as awild brown trout fishery (Segment 2, Figure 3D-4). In
1972, the segment was included under the newly created wild trout management program. The primary
purpose of the program isto preserve high-quality trout fisheries sustained by naturaly produced wild trout
grains. Thewild trout reach has become Cdifornias top brown trout stream in terms of angler use and
number of trout harvested (Deinstadt and Wong 1980a).

Mono Basin EIR Ch 3D. Fishery Resources
1234/CH3D 3D-31 May 1993



DFG's generd management recommendations for the wild trout areg, as outlined in the Lower
Owens River Management Plan (Ponder and Deingtadt 1978), include:

# mantaining angling opportunities and harvest levels dtractive to wild trout anglers,
# providing optimal flow, water qudity, and physical habitat conditions;

# providingfor recreationd useof wild trout while minimizing uses not compatible with wild trout
angling; and

# presarving or restoring the naturd character of the streamsde environment.

Additiona recommendationsincludecoordinating with LADWPto continuepoliciesand operations
beneficid to the fishery, continuing efforts to correct conditions recognized as detrimentd to the trout
population and fishery, and attempting to define more clearly the changesthat could improve brown trout
production (Ponder and Deinstadt 1978).

DFG initiated monitoring of the Owens River brown trout fishery in 1967. Cred surveys within
the wild trout management area revealed a decline in angler use and catch between 1967 and 1976
(Deingtadt and Wong 1980a). During this period, catch rate (catch per angler hour) and age structure of
creded brown trout fluctuated but without gpparent trends (Ponder and Deinstadt 1978). Cred surveys
in 1981, 1985, and 1988 indicated that use increased dightly from the previouslevels. The proportion of
fly anglers and fish released aso hasincreased (Deinstadt 1988).

Angling in the Middle Owens River is open year round. Before 1980, regulations within the wild
trout areaincluded a 10-trout limit during the generd season and a five-trout limit in winter with no gear
regrictions. In 1980, the limit was reduced to two fish year round with no gear redtriction. The river
section from Five Bridges Road bridge to the U.S. Highway 6 bridge is being consdered for incluson in
the wild trout management area (Deingtadt pers. comm.).

Pleasant Valley Spawning Channel. The Pleasant Vdley Spawning Channel, located
gpproximately 0.5 mile downstream from Pleasant Valey Reservoir, was congtructed by LADWPin 1962
with guidance from DFG. The purpose of the artificid spawning channd is to compensate for inundated
trout spawning areas above Pleasant Valey Dam and provide a supplementary spawning areafor resident
trout below the dam. The spawning channd essentidly is a diverson loop of the main stream with
dructures that regulate channe flows and prevent upstream migrating brown trout from bypassing the
channd.

Periodic monitoring of brown trout spawning and channel maintenance has been performed by
LADWP with DFG guidance. An estimated 200 to 500 spawning brown trout entered the spawning
channel annudly between 1967 and 1972. DFG recognized the Pleasant Valey spawning channel as an
increasingly important spawning area for upstream migrants because of reduced suitable spawning areas
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inthemain channel of theriver. Based on a1961 agreement between LADWP and DFG, aminimum flow
release of 75 cfs fromPleasant Valey Dam was established for proper operation of the soawning channel.

Lower Owens River

Habitat. Before 1986, the Lower Owens River channel was dry because of LA Aqueduct
operations. Since June 1986, a continuousflow inthe Lower Owens River has been reestablished through
cooperative efforts of Inyo County and the City of Los Angeles to implement the exising habitat
management plan, which was drafted in 1988. A forma agreement between Inyo County and the City of
Los Angeles has not yet been reached. (Tillemans pers. comm.)

Fish Populations. The Lower Owens River below Tinemaha Reservoir supports limited
populations of warmwater game fish, including largemouth bass, smalmouth bass, bluegill, channd catfish,
brown bullhead, and possbly redear sunfish. Coldwater game fish include brown trout and planted
rainbow trout; nongame fish include carp and mosguitofish (Milliron pers. comm.).

Management. Thecurrent focusof fisheriesmanagement intheLower OwensRiver isto enhance
exising warmwater fisheriesthroughimplementation of the Lower OwensRiver Habitat Management Plan.
A key dement of the proposed planisto provideacontinuous, but seasondly variable, flow in thenormally
dry portion of the Owens River between Blackrock Springs and Owens Lake (Tillemans pers. comm.).
The objectives of the plan are to improve existing fisheries and waterfowl habitats and creete additiona
recregtiond opportunities in the southern Owens Vdley.

The coldwater fishery in the Lower Owens River is maintained largely by plantings of catchable-
szed rainbow trout downstream of Tinemaha Reservoir (Lipp pers. comm.).

Pleasant Valley, Tinemaha, and Haiwee Reservoirs

Habitat. Plessant Valey Reservoir recaives inflows from the Owens River, which flows out of
L ADWP'spowerhouseapproximately 0.75 mileupstream of Pleasant Valey Reservair. Inflowsaremostly
controlled and can vary daily from releasesfor power production, while uncontrolled tributary inflowsfrom
Rock and Pine Creeks during spring also can cause brief seasond variationsin flow. Reservoir surface
elevations are rddivey sable because Pleasant Vdley Resarvoir isrdatively smdl and isnot operated as
awater-storagefacility; rather, it isoperated asareregulating reservoir to control releasesfrom LADWP's
powerhouse. The Owens River below LADWP's powerhouse and tributary streams, such as Rock and
Pine Creeks, provide spawning habitat for Pleasant Vdley Reservoir brown and rainbow trout.

Theinitid filling of Tinemaha Reservoir inundated severa miles of riparian and sagebrush habitats.
Tinemaha Resarvoir is reatively shdlow, provides short-term regulation of Owens River flows, and
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experiences daily fluctuations. Recent earthquake safety concerns have further limited the usable storage
of theresarvoir. TinemahaResarvoir recaivesinflow from the Middle Owens River and Tinemaha Creek.

Haiwee Reservoir consists of two connected reservoirs. North and South Haiwee. Haiwee
Reservoir receivesinflow fromthe LA Aqueduct and isoperated in Smilar fashion as Tinemaha Reservoir
and therefore experiences daily water surface fluctuations. Recent earthquake concerns have limited the
usable storage of Haiwee Reservoir. LADWP hastreated Haiwee Reservoir with copper sulfate sincethe
1950s to control taste and odor problems (White pers. comm.).

Fish Populations. Based on unpublished DFG file memoranda, Pleasant Valley Reservoir
contains brown trout, rainbow trout, largemouth bass, catfish (bullhead), Sacramento perch, tui chub,
Owens sucker, and carp.

Tinemaha Reservoir supportsalimited fishery comprised primarily of largemouth bass, bluegill, and
bullhead (Milliron pers. comm.).

North Haiwee Reservoir supports known populations of smalmouth bass, largemouth bass,
rainbow trout, bluegill, and carp. Brown trout, channd catfish, bullheed, tui chub, and mosguitofish dso
may occur. Fish speciesin South Haiwee Reservoir probably are smilar to those found in North Haiwee
Reservoir (Pickard pers. comm.).

Management. The fishery in Pleasant Vdley Resarvoir is maintained largely by plants of
catchable-sized rainbow trout. During the 1950s, DFG planted brown trout in Rock Creek to maintainthe
tributary fishery. Brown trout are nearly self-sustaining and form a smdl percentage of the total catch in
Pleasant Vdley Reservoir.

Los Angeles Aqueduct and Irrigation Canals

Habitat. Theportion of theLA Aqueduct from theintake structure near Aberdeentothe Alabama
spillgate near Lone Pine congsts of an unlined, incised ditch. Below the Alabama spillgate, the agueduct
isalined cand. Riparian vegetation aong the unlined portion of the aqueduct islimited because of the steep
banks. Consequently, instream and overhead cover is limited to areas with instream vegetation and to
areas where willows have become established dong the margins of the aqueduct.

Fish Populations. The unlined portion of the LA Aqueduct supports limited populations of
warmwater and coldwater species, including largemouth bass, smalmouth bass, carp, channd catfish,
bullhead, bluegill, brown trout, and rainbow trout (Lipp and Tillemans pers. comms.). Fish populationsare
maintained through natural reproduction and recruitment from upstream sources. Rainbow and brown trout
populations probably are maintained by natura reproduction in the creeks that drain the east Sde of the
SierraNevada (Tillemans pers. comm.).  The agueduct captures many of these creeks as it winds aong
the western edge of the Owens Valley.
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Management. Currently, no fish are planted in the unlined portion of the LA Aqueduct. Fish
populations are maintained through natura reproduction and recruitment from upstream and downstream
sources. Fshingislimited; however, severd placesdong the agueduct are popular with anglersand locadly
are used intengvely.

IMPACT ASSESSMENT METHODOLOGY

The LAAMPmodd output providesthe primary quantitative basisfromwhich to devel op response
variables, andyticd frameworks, and assessment modd's to assess fisheries impacts of each Mono Basin
EIR dterndive. Each dternative manifestsits effects on the aquatic ecosystem by changing ingtream flows,
as dmulated by the LAAMP modd. Consequently, response variables that vary with streamflow were
identified, and relationships between these response variables and streamflow were developed when
possible to most effectively evauate impacts to fishery resources.

Optimal design of an environmental impact assessment methodol ogy and integration approach for
the Mono Basin EIR involves devel oping cons stent response variables, andytica frameworks, assessment
models, and ranges of impact thresholds. Unfortunatdly, the databases available for each of the streams
and reservoirsvary widely, despite attemptsto devel op rdlatively cons stent databases sinceinitia instream
flow studies began on Rush Creek in 1987. Most importantly, modes used to determine the effects of
streamflow changes on fish response variables are unavailable, provide only limited use, or may be affected
by acombination of the 1987-1992 drought, ongoing habitat restoration efforts, and channel disequilibrium
fromrelatively recent stream rewatering. For these reasons, the fisheriesimpact assessment for the Mono
Basin EIR primarily conggts of quditative interpretations of the complex relaionships between avalable
quantitative fisheries data and LAAMP model output. Only the habitat-based models and specific
hydrologic variablesknown to affect fisheries resourceswere devel oped sufficiently for quantitative impact
assessments methodol ogies to be conducted.

Severd examples are cited to indicate the problems associated with developing standard
methodologies for fisheries impact assessments for the Mono Basin EIR. Parker and Walker Creeks
underwent channd modifications (woody debris removad), flow modifications (rewatering), and fish
plantingsinfal 1990; consequently, the stream channel sand fish popul ations have not devel oped adynamic
equilibrium, and dataand model srdlating fisheries habitat or populationsto flow are nonexistent. Extensive
fisheries sudies have been conducted on Rush and Lee Vining Creeks, but recent and proposed habitat
restoration effortsmay limit the usefulness of these assessment modelsand resullts, particularly during future
management efforts. In addition, the results of the instream flow investigations on Lee Vining Creek and
the Upper Owens River were Hill subject to revison during the EIR anadlyss phase. Data on fisheries
resources and ingream flows in the Upper and Middle Owens River have only recently become available,
and multiyear data collection efforts on these rivers are limited.
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Impact Prediction Methodology

Physical Habitat

Tennant M ethod. Quantitative relationships between physica habitat and discharge do not exist
for Parker and Walker Creeks, and the Tennant Method was used to evaluate habitat conditions, sinceit
requires limited data and has been applied to a broad range of streams throughout the United States
(Wesche and Rechard 1980). The Tennant Method is based on a ssimple relationship between genera
aquatic habitat conditions and the magnitude of the base flow expressed as a percentage of average annud
discharge for agiven stream. According to this method, 10% of the average annua flow provides only
short-term surviva conditions for most aquatic life forms, 30% of the average flow provides good aguetic
habitat conditions, and 60% of the average flow provides excdlent to outstanding habitat conditions
(Tennant 1975). Tennant provides two sets of criteria, adjusted for seasond differencesin flow ratings,
and these criteriawere applied to Parker and Walker Creeks based on average annua historical discharge
in these two creeks (Table 3D-3).

Using LAAMP results for each dternative (Jones & Stokes Associates 1993), habitat conditions
were rated for dry (20%), norma (50%), and wet (80%) hydrologic conditionsfor each month based on
the Tennant criteriain Table 3D-3. Tennant qualitative habitat descriptions were then assgned numeric
vauesranging from O for flows associated with severely degraded conditionsto 5 for optimum conditions.
All monthly valueswere averaged to generate asingle va ue representing the average habitat conditionsfor
dry, norma, and wet hydrologic conditions under each dternative.

Instream Flow Incremental Methodology. The Instream Flow Incrementa Methodology
(IFIM) uses an index of habitat (weighted usable area [WUA]) to quantify habitat available to sdected
aguatic species and life stages under various flow regimes (Bovee 1982). IFIM habitat-discharge
relationships for Rush Creek (Beak Consultants 1991), Lee Vining Creek (Aquatic Systems Research
1992), the Upper Owens River (EBASCO Environmentd et a. 1993), and the Middle Owens River
(Jones & Stokes Associates 1992) were used to predict physical habitat under simulated hydrology (Jones
& Stokes Associates 1993) for each dternative. Impact anadyses based on the habitat-discharge
relationships focused on specific stream segments and brown trout lifestages generdly limiting fish
populations.

Rush Creek. Impact predictions were limited to Segments 3, 5, and 6 of lower Rush
Creek because these segments contain most of the brown trout spawning, fry, juvenile, and adult habitat
in lower Rush Creek (Besk Consultants 1991). Segment 1 was excluded because it is a deep, uniform
atifica channel with little habitat diversity. Segment 2 was excluded becauseit isardatively short, seep
gradient reach contributing only a smdl portion (less than10%) to thetota available habitat and exhibiting
only minor habitat change over a broad flow range. Segment 4 was excluded because it is a very short
reach contributing little (less than 2%) to tota fish habitat.
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L eeViningCreek. Impact predictionswerelimited to Segments2, 5, and 6 of lower Lee
Vining Creek. Segment 1 was excluded becauseit islocated upstream of the LADWP diversion and was
not included in DFG's IFIM study (Aquatic Systems Research 1992). Segment 3 was excluded because
of unredigtic hydraulic Smulations resulting from turbulence, ar entrainment, and transect placement
restrictions (Aquatic Systems Research 1992). Segment 4 was aso excluded because of its small
contribution (less than 10%) to total habitat values.

Segment 2 isthe primary source of brown trout production and recruitment in lower Lee Vining
Creek because of the scarcity of adult and spawning habitat in Segments 5 and 6 (Aquatic Systems
Research 1992; EA Engineering, Science, and Technology 1989). In comparison, fry habitat in these
lower segmentsisabundant and does not currently limit brown trout popul ationsin thisportion of the creek.
Consequently, habitat evaluationsfor Lee Vining Creek focused on Segment 2, and Segments5 and 6 were
considered only with respect to impactson juvenile, adult, and spawning habitat. Habitat restoration efforts
were implemented after the IFIM study was conducted but have not significantly atered the habitat-
discharge relationships (Aquatic Systems Research 1992).

Upper Owens River. Impact predictions for brown trout and rainbow trout were
developed for al three ssgments identified for the Upper Owens River.

Middle Owens River. Impact andyses for the Middle Owens River were limited to
Segments 1, 2, and 3, which account for most of the wild brown trout production in the Middle Owens
River. Habitat evauations for aguetic invertebrates were adso limited to these ssgments because of their
importance as food for brown trout. Largemouth bass habitat was evauated only in Segment 4, where
historica habitat conditions have been most suitable for largemouth bass production. Native fish species
in the Middle Owens River were not evauated becausefew, if any, dataexist on their habitat preferences
and sampling their populaions would be extremdy difficult.

I mpact Prediction Methods. Impact assessmentsfor brown and rainbow trout spawning
and fry stageswere limited to the principa spawning and fry rearing periodsin each stream. The seasond
occurrence of each trout life stagewas determined from the most relevant literature and modified according
to any observed temperature-rdlated differences in the timing of various life stages in each stream
(Table 3D-4). Although fall-spawning rainbow trout occur in the Upper Owens River, it was assumed that
the dominant rainbow trout life history pattern is characterized by spring spawning. Brown trout juveniles
and adults are present throughout the year, but WUA was determined only for April-October because
underlying habitat suitability criteria were devel oped from observations during this period and may not be
gpplicable to winter conditions. The April-October period is dso moreimportant for brown trout growth
thanare winter months, and competition for food and spaceis probably greatest during spring and summer.

Under some dternatives, smulated flows in lower Rush Creek and Lee Vining Creek exceeded
the flow range used for habitat smulation inthe IFIM studies. Consequently, WUA predictionsfor brown
trout life stages could not be quantified in these cases. Habitat-discharge relationships for each life age
and dream indicate that WUA was generdly congtant at the highest modeled flows; therefore, monthly
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flows outsde the range of the IFIM for a specific life stage were given a WUA vaue equd to that
associated with the maximum smulated flows in each IFIM study (100 cfs for both Rush and Lee Vining
Creeks). This rule was applied in al cases to maintain consstency and facilitate comparisons among
dternatives. The uncertainty of the effects of higher flows on physical habitat was consdered when
interpreting results, especialy when flows greetly exceeded the modeled range.

Habitat time series for each dternaive were congtructed by integrating habitat-discharge
relationships with the monthly flow smulations generated by the LAAMP modd for the 1940-1989
hydrologic period (Jones & Stokes Associates 1993). Monthly WUA vauesfor each life sage werefirst
computed for each selected segment. Because flows vary longitudindly, WUA predictions for each
segment, and sometimes within subsegments, were based on their respective flows after adjustments were
made for any known streamflow gainsand losses. Accordingly, the resulting WUA vaues were weighted
by the respective length of each segment or subsegment, then summed to yield the corrected prediction of
total WUA.

Monthly WUA vauesfor each ssgment and life tagewere averaged and summed to obtainasingle
WUA vdue representing the average amount of habitat available in a given year. These vaues were
graphed as atime series of annua WUA values for each dternative to examine annuad differences in
avallable habitat over time. Annud changesin WUA were presented graphically for eechdternativeand
summarized for each life tage asthe overall average WUA over the 1940-1989 hydrologic period. WUA
predictions for the Upper Owens River were restricted to monthly 20%, 50%, and 80% flows developed
from the 1940-1989 hydrologic period.

Water Temperature, Water Quality, and Icing

Fisheriesimpacts associated with water temperature, water quaity, and icing were integrated with
avalable physicad habitat and other data to assess dternatives. These factors are affected by flow and
generdly act to limit the extent and distribution of suitable habitat dong a given stream length.

Water Temperature. Water temperatureimpactsassociated with each dternative were assessed
usng water temperature modeling results on Rush Creek (Besk Consultants 1991), Lee Vining Creek
(Aquatic Systems Research 1992), the Upper Owens River (EBASCO Environmenta et al. 1993), and
the Middle Owens River (Jones & Stokes Associates 1992), with water temperature suitability criteria
for brown trout reported by Raeigh et d. (1986) (Table 3D-5). Water temperature modeling for Rush
Creek, Lee Vining Creek, and the Upper Owens River evaluated the effect of sreamflow on daily weter
temperatures during summer when fish would most likely experience stress associated with high stream
temperatures. Graphs representing summer water temperatures as afunction of flow for variouslocations
in Rush Creek, Lee Vining Creek, and the Upper Owens River were used to determine the relative effect
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of each dternative on the frequency of optimum, suboptimum, and lethal water temperatures for brown
trout, fry, juveniles, and adults.

The Middle Owens River water temperature model was devel oped specificaly to assessfisheries
impactsrelated to each of the proposed dternatives. Accordingly, LAAMP hydrologic smulations served
asinput tothewater temperaturemodel. Water temperature s mulationswere conducted for representetive
dry (20%), normal (50%), and wet (80%) hydrologic conditions for April, June, August, and October.
These months were selected because they encompass the period when water temperatures are most likely
to affect brown trout production. Mean, maximum, and minimum daily water temperature predictionswere
generated monthly, assuming congant daily flow regimes within each month and daily meteorologic
conditions that were the same as those measured in 1991.  Three stations were selected to characterize
longitudina changes in water temperature: Owens River at Five Bridges Road, Owens River & Big Pine
Cand, and Owens River near Big Pine (Figure 3D-4).

Water Quality. Exigting water qudity conditions in the streams potentidly affected by flow
dterations are expected to remain within acceptable limits over the range of dternatives. Arsenic levels
wereidentified asaconcerninthe Upper OwensRiver (EBASCO Environmentd et al. 1993) and potentia
impacts were addressed quditatively. No further analyses were necessary.

Icing. Information onwinter ice formation and potentid fisheriesimpactsisbased largely on fidd
observations and is primarily quditative. Observations and measurements of winter ice formation in Lee
Vining Creek and the potential risks to trout were discussed in relation to flow, weather, and stream
gradient (Aquatic Systems Research 1992). This information was used to assess potential impacts on
brown trout populations in relaion to the magnitude of winter flows in Lee Vining, Parker, and Walker
Creeksunder each dternative. 1ceformation does not gppear to adversely affect trout populationsin Rush
Creek or the Owens River.

Channel Morphology and Spawning Gravel Characteristics

Channd maintenance and flushing flow requirements are important consderations for evauating
dternative flow regimes because such flows are often critica for long-term maintenance of stream habitat
qudity and diveraty. Potentid fishery benefits and impacts of pesk spring flows on channd stability,
sediment trangport, and spawning gravel distribution and quaity were assessed using geomorphic study
results devel oped for Rush, Lee Vining, Parker, and Waker Creeks, and the Upper and Middle Owens
River. These sudies provideingght on the approximate magnitude of flows necessary to maintain channdl
structure and mobilize streambed substrate, induding gravelswithin the suitable Sze range for brown trout

spawning.
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Fish Population Characteristics

The potentia response of brown trout populationsto flow and habitat changesassociated with each
dternative was assessed based on available evidence of direct and indirect effects of flow on trout
abundance, digtribution, surviva, growth, and reproduction. Information sources included recent brown
trout population monitoring in Rush Creek (EA Engineering, Science, and Technology 1990c, 1991; Besk
Conaultants1991) and LeeVining Creek (EA Engineering, Science, and Technology 1989, 1990a, 1990b;
Aquatic Systems Research 1992), 1990 population sampling in the Upper Owens River (EBASCO
Environmentd et d. 1993), and past popul ation sampling (De nstadt and Wong 1980a) and direct observa-
tions (Jones & Stokes Associates 1992) in the Middle Owens River. Potentid changes in population
interactions including competition, predation, stocking, and harvest were aso considered.

Reservoir Productivity and Fluctuations

Alterndtive operations represent the primary source of potentia impacts on reservoir fishery
resources. Consequently, reservoir hydrologic modeling is critical for impact assessment. The basic
approachwasto devel op criteriabased on scientific literature regarding habitat requirementsof key species
and on discussions with biologigts familiar with conditions of Grant Lake reservoir and Lake Crowley
reservoir. Habitat requirements or conditions were then interfaced with hydrologic modeling results to
determine project impacts relative to the point of reference and between dternatives. These anadlyses
focused on changesto or impacts on the reservoir fishery relative to the point of reference and on relative
differencesbetween dternatives. Impactsonreservoir fisherieswere determined through separate analyses
of fish productivity (relaiveto reservoir levels) and spawning success (dependent on rising reservoir water
surface elevations). Fisheriesimpactsin Pleasant Vdley, Tinemaha, and Haiwee Reservoirs were treated
qudlitatively based on expected changesin reservoir surface areaand the timing and magnitude of reservoir
fluctuations.

Reser voir Productivity. Operationa changes associated with each dternative could change the
patternand amplitude of Grant L ake reservoir and Lake Crowley reservoir levels. Greater reservoir areas
and less fluctuations generdly increase fish populations and productivity. Potentia impacts from each
dternative were assessed by comparing averagereservoir surface areaswith point-of-reference conditions.

Average monthly reservoir surface areaswere computed based on end-of-month (EOM) reservoir
water surface elevations smulated by the LAAMP modd for the 1940-1989 hydrologic period. A totd
average reservoir surface area was then caculated for each dternative by averaging al monthly values
occurring within the April-October growing season. For Lake Crowley reservoir, atota averagereservoir
surfaceareawasa so computed for the November-March period to eva uate over-winter conditions, which
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have been shown to affect fish productivity in Lake Crowley reservoir (Fister 1965); in generd, higher
reservoir levels and reduced fluctuations increased productive shod area and fish growth.

Reser voir Fluctuations. Alternative operationscould change the pattern and amplitude of Grant
Lake reservair fluctuations and adversdly affect brown trout spawning success. Sada (1977) provides
evidence that brown trout redds constructed in Rush Creek upstream of the reservoir can be adversely
affected by risng winter and spring reservoir levels. These potentia impacts were assessed by comparing
smulated winter and spring (October-June) reservoir water surface eevations for each aternative with
amulated reservoir devations for the point of reference. A time series of EOM water surface elevations
smulated by the LAAMP modd for the 1940-1989 hydrologic period was initialy developed. Monthly
changes in water surface devation were determined by computing the difference in EOM water surface
eevations for each month during the October-June period. For each aternative, results were then ranked
within each month to determine water surface eevations exceeded 20%, 50%, and 80% of the time,

Theeffectsof Lake Crowley reservoir fluctuationson spawning successwerenot anayzed because
Lake Crowley reservoir fish primarily spawn in the Owens River and other tributaries upstream of the
reservoir inundation zone.

Criteriafor Determining Significance

Physical Habitat

Tennant M ethod. Changesinaguatic habitat conditionsin Parker and Walker Creeksunder each
dternaive were conddered sgnificant if the difference in the average Tennant score between dternatives
for dry, normd, and wet hydrologic conditions equaled or exceeded 1. For example, a change in the
average Tennant score from 3 (i.e., good habitat conditions) under one dternaive to 2 (i.e, fair habitat
conditions) under another aternative was considered a significant adverse impact.

Instream Flow Incremental Methodology. Changes in WUA for each dternative were
conddered sgnificant if the affected habitat would potentialy limit populations based on an understanding
of dl relevant data, and if the average WUA over the 1940-1989 hydrologic period would increase or
decrease by more than 10% relative to the average WUA under point-of-reference conditions. A 10%
change in habitat conditions was congdered significant because it corresponds to the minimum change in
fish populations that could reasonably be detected over time given the precision of exiging measurement
techniques.
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Water Temperature, Water Quality, and Icing

Water temperature modding for Rush Creek, Lee Vining Creek, the Upper OwensRiver, and the
Middle Owens River indicate that water temperatures associated with each of the dternatives fal within
the tolerance range for brown trout under most weather conditions; dternatives differ mainly with respect
to the frequency of optimum and suboptimum water temperatures. Raleigh et d. (1986) present optimal
temperature ranges and tolerance limits for brown trout life stages, but criteria for evaluating subletha
effects based on the frequency, magnitude, and duration of exposure to suboptima water temperaturesare
not defined. Therefore, specific threshold criteriafor determining significant impacts could not be defined,
and temperature impacts associated with each aternative were assessed based on the magnitude,
frequency, and duration of suboptima water temperatures and whether such exposure would reasonably
cause sgnificant, long-term changes in fish abundance or biomass.

Water qudity conditions in the affected Stream are expected to remain at acceptable levels under
al dternatives. Because sgnificance criteria could not be defined, potentia risks of winter ice formation
to browntrout in Lee Vining Creek were compared, for each aternative, with those associated with point-
of-reference conditions. For other streams, information on ice-related impacts was unavailable or ice
formation was not congdered to be alimiting factor.

Channel Morphology and Spawning Gravel Characteristics

Sediment transport studiesand analyseson Rush Creek, LeeVining Creek, and theMiddle Owens
River provided information on flows necessary to mobilize streambed or bank materials. To the extent
possible, these threshold flows were used to determine the adequacy of peak spring or summer flowsin
maintaining favorable spawning gravel and channd conditions in the affected streams. Significant adverse
impacts on spawning gravels, aguatic invertebrate habitat, and channel structure were predicted when the
frequency of such flows was reduced relative to point-of-reference conditions. More frequent high flows
would have varigble effects, depending on existing channel conditions and sediment budgetsin each of the
streams; benefits might be expected in reatively stable reaches while less stable reaches might experience
excessve bank erosion and loss of cover, even at naturd, unimpaired flows. These potentid impactswere
a so considered in eva uating the frequency and magnitude of high oring and summer flowsassociated with
each dternative. No information was available to evauate effects related to the duration of channd
maintenance and flushing flows.

Fish Population Characteristics

Changes in trout populations resulting from dternative flow regimes were expressed quditatively
based on evidence derived from population monitoring studies, observed habitat relationships, and trout
population data from eastern Seerra Nevada streams.  The principa evauation criteria were genera
abundance and standing crop of adult trout; the effects of flow and habitat changes on surviva, growth, and
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reproductive success were considered in terms of their probable effects on adult trout abundance and
standing crop. Where possible, impact analyses focused on specific habitats or life stagesthat potentialy
limit adult populations. Exigting data were inadequate for devel oping accurate population-habitat models
to provide quantitative estimates of fish populations and therefore gpply quantitative significance criteria

Potentid effects of food abundance on trout growth and survival were dso considered. A generd
habitat-discharge relationship developed for aguatic invertebrates was used to assess potentia
consequences of habitat changes on food abundance or availahility in the Middle Owens River, and any
change greater than 25% was used as the significance criterion because of the more generd nature of the
invertebrate habitat suitability criteriaused in the IFIM compared to the fish habitat suitability criteria

The determination of impactsrel ated to fish popul ationinteractions, such ascompetition, predation,
stocking, and harvest, was largely speculative and based on indirect evidence from population monitoring
studies and generd literature on the behavior and ecologica requirements of the species present.

Reservoir Productivity and Fluctuations

Reservoir Productivity. Adverse impacts on lake productivity could occur if dternative
operations reduce reservoir surface areard ative to point-of-reference conditions. Reductionsin reservoir
surface area were consdered to have asignificant effect on fish productivity if tota reservoir surface area
was reduced by 10% or more. A 10% reduction in reservoir surface areawould likely have ameasurable,
adverse effect on reservoir fish production over time.

Reser voir Fluctuations. Adverseimpactson brown trout spawning could occur whendternative
operations increase reservoir water surface eevations during winter and spring (October-June) reative to
the point of reference. Under norma and dry water years, impacts were consdered to be significant if
rigng reservoir levels increased the amount of inundation of potentia spawning habitat by 517 linear feet
or morerelative to the point of reference (517 feet is 10% of thetotd potentid spawning habitat available
to brown trout under point-of-reference conditions). In wet water years, sgnificant impacts would occur
if 133 feet (10%) of potentia spawning habitat wereinundated; significance thresholdsfor wet water years
are lower because total potentia spawning habitat available to brown trout at the onset of the spawning
season would be reduced as aresult of higher initiad reservoir levels.
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SUMMARY COMPARISON OF BENEFITSAND IMPACTS
OF THE ALTERNATIVES

Summary comparisons of benefits and impacts of the aternatives are presented in Tables 3D-6,
3D-7, and 3D-8.

Summary Consderation of Pre-1941 Fishery
Standards Set by Court Order

In addition to meeting its respongbilities under CEQA, SWRCB must dso meet specific criteria
established in court orders addressing fisheriesresourcesin Mono Laketributaries. The court hasdirected
SWRCB to exercise its minigteria duty to amend LADWP's water right licenses for appropriation of the
Mono L ake tributaries to include conditionsin accordance with Caifornia Fish and Game Code Sections
5937 and 5946. Most importantly, the court further specified that licenses require LADWP to "release
sufficient water into the streams from its dams to reestablish and maintain the fisheries that existed in them
prior to itsdiverson of water". This standard has an overriding influence on the evauation and sdlection
of dternative lake levels, as described at the end of this chapter.

Severd factorslimit reestablishing pre-1941 fishery conditionsinthe Mono Laketributary streams.
Pre-1941 fishery conditions cannot be accurately described and, consequently, it would be difficult to
ascertain whether the objective of reestablishing the pre-1941 conditionswas ever met. It was recognized
early in the habitat restoration program ordered by the court that existing conditions may preclude
restorationof somespecific pre-1941 physical conditions. TheRestoration Technica Committeetherefore
agreed to and adopted the god of developing and implementing programs to establish aguatic and riparian
conditions and resource values equivaent to those existing in the streams prior to 1941 as an acceptable
subgtitute for the overdl god of reestablishing the conditionswhich benefited the fisheriesthat existed in the
creeks prior to 1941. Edablishing even equivaent conditions that benefited the pre-1941 fishery is
impossible in the short term and possible in the long term only if aggressive and substantia habitat
restoration programs, in concert with mgjor instream flow releases, are undertaken.

Compared to the 1989 point of reference, adl dternatives would have substantia fishery benefits
in the Mono Lake tributaries. Compared to the pre-1941 conditions, however, sgnificant cumulative
impactswereidentified for al dternaives. Similarly, none of the dternatives can restore and maintain pre-
1941 fishery conditions for at least 50 or more years. Mgor geomorphic aterations are smply too greet
to dlow restoration of the complex habitat functions present in lower Rush and Lee Vining Creeksin the
pre-1941 period. Successful restoration efforts now will require grester short-term control of high flows
while channel and habitat conditions are stabilized and restored.
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DFG Stream Evauation Reports provide fishery protection flows and other measuresto optimize
fishery conditionsin Mono Lake tributaries. It is unclear whether these reports represent DFG's formal
recommendations for each stream or are consultants recommendations only. Nonetheless, the Stream
Evaluation Reports represent the best available information provided by DFG for establishing conditions
that approach, to the greatest degree possible, the pre-1941 habitat conditions desired by the court.

Based on agueduct modd smulations using preliminary Stream Evauation Report instream flow
recommendations, the implications of possble fisheries instream flow requirements were evaluated. The
recommended flows would cause the surface eevation of Mono Lake to rise to an average eevation of
6,381 feet, usng amaximum Rush Creek flow of 60 cfs, or to 6,385 feet usng a maximum Rush Creek
flow of 100 cfs. 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 in Lee Vining, Parker, and Waker Creeks would often be insufficient to meet
the specified minimum ingtream flowsin dry and norma runoff years.

These amulated lake leve ranges, when compared to the lake level regimes described for each
dterndive, indicate the degree to which each dternative is cgpable of meeting the pending DFG ingtream
flow recommendations for protection of fishery resources. The 6,383.5-Ft Alternative is the nearest
dternative that satisfies preliminary DFG recommendati ons devel oped to optimizefisheriesconditions. The
average lake leve (6,385) based on the 6,383.5-Ft Alternative would meet DFG's pending instream flow
requirements.

Effectsin Mono Basin

The No-Redtriction Alternative resultsin sgnificant adverse and unmitigable effectsin Rush, Lee
Vining, Parker, and Walker Creeks.

Rush Creek brown trout habitat would increase subgtantialy withincreasing lakelevel sfrom point-
of-reference conditions. Beginning with the 6,377-Ft Alternative, however, pesk average monthly flows
in Rush Creek would significantly exceed DFG's recommended maximum flow of 100 cfs and contribute
to streambank erosion and channel meandering in Segments 5 and 6 and to spawning gravel lossesin
Segments 2 and 3. These impacts are consdered significant, and mitigation measures are identified to
reduce these impacts to lessthan-sgnificant levels.

Lee Vining Creek brown trout habitat would increase substantidly with increasing lake levelsfrom
point-of -reference conditions. Beginning with the 6,377-Ft Alternative, however, peak average monthly
flows would adversdly affect habitat restoration efforts, gradudly reduce available spawning graves, and
increase mortality rates of brown trout susceptible to downstream displacement at high flows. These
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impacts are considered significant, and mitigation measures are identified to reduce these impactsto less-
than-sgnificant levels.

Parker and Walker Creek fishery resources benefit subgtantidly with increasing lake levels from
point-of-reference (dewatered) conditions. Average monthly flows associated with the No-Diversion
Alternative, however, would cause adverse impacts on unstable channel reaches, but the net result
compared to point-of-reference conditions would remain a substantia benefit to fishery resources.

Grant Lakereservoir fishery resourceswould experienceless-than-significant adverse effectsfrom
the No-Redtriction Alternative. Slight benefits to trout spawning success would occur at dl lake levels
above point-of-reference conditions. At the 6,383.5-Ft, 6,390-Ft, and 6,410-Ft Alternatives, however,
reservoir surface areaiis reduced significantly, which would reducefish productivity significantly. Thedight
benefitsto spawning successand DFG's stocking of Grant Lake reservoir offset thereduced surfacearea,
and the net effect on Grant Lake reservoir fishery resources would be a less-than-significant adverse
impact. Substantial benefits to fisheries of Grant Lake reservoir would occur with the No-Diversion
Alterndive.

Effectsin Owens River Basin

Upper Owens River fishery resources would experience dight benefits under the No-Restriction
Alternative. Net less-than-significant impactswould occur at the 6,372-Ft Alternative; the 21% reduction
in brown trout spawning habitat is minimized because spawning habitat is not limiting brown trout
production in the Upper Owens River. Substantial decreases in instream flows, however, would cause
sgnificant adverse impacts to both brown and rainbow trout adult habitat at Mono Lake levels of 6,377
feet and higher, with impacts exacerbated as lake levels increase and Upper Owens River ingtream flows
decline. In addition, water temperature increases and water quality degradation below the Hot Creek
confluence become sgnificant adversefactors at Mono Lake levels of 6,383.5 feet and higher, again with
impacts exacerbated as lake levels increase and Upper Owens River ingtream flows decline. Mitigation
measures are proposed to reduce these impacts to less-than-significant levels.

Lake Crowley reservoir fishery resources would experience dight improvements under the No-
Redtriction Alternative and less-than-significant impacts under al other dternatives. The dternatives have
only dight effects on Lake Crowley reservoir surface area and water surface elevations.

Middle Owens River fishery resourceswould experience less-than-significant adverse effectswith
the No-Redtriction Alternative and dight benefits under dl other dternatives. Fry habitat is the primary
limiting factor for brown trout production in the Middle Owens River, and fry habitat is stable over the
range of dternatives. Brown trout spawning habitat and aquatic invertebrate habitat increase substantialy
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for the 6,372-Ft Alternative and higher |ake-level dternatives, but these factors are not considered to limit
brown trout production in the Middle Owens River.

Pleasant Valey, Tinemaha, and Haiwee Reservoirs; the LA Aqueduct; and irrigation cana fishery
resources would not experience any sgnificant changes under any of the dterndtives.

Cumulative Impacts

Sgnificant cumulative impacts associated with dl dternatives are:

# long-termand short-term L ADWP operationson geomorphol ogy and fish populationsin Rush,
Lee Vining, Parker, and Walker Creeks,

# effects of LADWP diverson facilities on grave recruitment in Rush, Lee Vining, Parker, and
Walker Creeks;

# effectsof road crossng and LADWPdiversonfacilitieson migrating trout populationsin Rush,
Lee Vining, Parker, and Waker Creeks; and

# effects of water diversons, impoundments, modified flow patterns, grazing, and competition
from introduced species on Owens tui chub and Owens speckled dace in the Middle Owens

River.

A sgnificant cumulativeimpact associated withlakelevel dternativesfromthe 6,377-Ft Alterndtive
to the No-Diverson Alternative is.

# reduced LADWP exports on fish populations in the Upper Owens River.

A sgnificant cumulative benefit associated with the No-Redriction Alternative is.

# continued high LADWP exports on fish populations in the Upper Owens River.

All sgnificant cumulative impacts can be reasonably mitigated with the exception of long-term

LADWP operationd effectsin Rush, Lee Vining, Parker, and Waker Creeks, and the effects of multiple
and interrelated factors on Owens tui chub and Owens speckled dace in the Middle Owens River.
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IMPACTSAND MITIGATION MEASURES FOR
THE NO-RESTRICTION ALTERNATIVE

Changesin Resour ce Condition

Rush Creek

Under the No-Redtriction Alternative, aguatic habitat and fisheries resourceswould be iminated
or severely degraded relative to point-of-reference conditions. Diversons would dewater lower Rush
Creek indl but thewettest years (highest 10% of flows) or during periods of high oring and summer runoff
when Grant Lake releases exceed the diverson capacity or the reservoir spills (see Chapter 3A,
"Hydrology™). Springs and irrigation return flow would maintain a smal bassflow in Segment 5, but this
flowwould be insufficient to maintain fishery resources. Theabsence or severereduction in aguatic habitat
in mogt years under this dternative (Figures 3D-5 through 3D-8) is reflected in the 67-79% reductionsin
average WUA for brown trout spawning, fry, juvenile, and adult life stages relative to point-of-reference
values (Tables 3D-9 through 3D-12).

LeeVining Creek

Under the No-Redtriction Alternative, aguatic habitat and fisheries resources would be diminated
or saverely degraded rel ativeto point-of -reference conditions. Diversionswould dewater lower LeeVining
Creek in dl but the wettest years (highest 10% flows) or during periods of high spring and summer runoff
when flows exceed the diverson capacity (see Chapter 3A, "Hydrology"). The absence or severe
reduction in aguatic habitat in most years (Figures 3D-9through 3D-12) under thisaternativeisreflected
in the 55-72% reductions in average WUA for brown trout spawning, fry, juvenile, and adult life stages
relative to point-of-reference values (Tables 3D-13 through 3D-16).

Parker and Walker Creeks

The No-Redtriction Alternative would not affect aguatic habitat conditions and fisheries resources
in Parker and Waker Creeks relative to point-of-reference conditions. Parker and Walker Creekswere
dry under 1989 point-of-reference conditions and would remain so under the No-Redtriction Alternative
(see Chapter 3A, "Hydrology™).

Habitat impact anadyses based on the Tennant Method indicate severe aquatic habitat conditions
(Table 3D-17 and Appendix O, Table O-1); diversons of al Parker and Waker Creek flowsto the Lee
Vining conduit would severely degrade and diminate aquatic habitat and resources downstream to their
confluences with Rush Creek. Seasond occurrences of irrigation releases or spills from the conduit dam
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would continue, but the intermittent nature of these flowswould prevent the maintenance of aguatic habitat
to sustain fisheries resources.

Grant L ake Reservoir

Reser voir Fluctuation. Under theNo-Redtriction Alternative, LAAMP-smulatedreservoir levels
indicate that brown trout redd inundation from increasing reservoir eevations during the spawning and egg
incubation period (October-June) would not occur in dry water years; there would be no adverse effects
0N spawning SUCCESS.

Under normal water year conditions, the No-Redtriction Alternative would adversely affect brown
trout spawning success in June because reservoir eevationswould increase by 1 foot relaive to point-of-
reference conditions (Table 3D-18). Although this 1-foot increase in reservoir eevation would inundate
goproximately 167 feet of potential Rush Creek spawning habitat, impacts would be less than significant
because the amount of potentia spawning habitat that would beinundated represents only 3.2% of thetotal
Rush Creek spawning habitat available to Grant Lake brown trout.

In wet water years, reservoir fluctuations during the spawning and egg incubation period would
occur with greater frequency and magnitude relative to point-of-reference conditions. Brown trout
gpawning success would be adversely affected in al months that these fluctuations occurred, except for
June, when fluctuationsin reservoir eevationswould be lessthan those occurring under point-of-reference
conditions. Thesefluctuationswould increasereservoir e evationsre ativeto point-of -reference conditions
by 1-6 feet and would cause an additiona 167-916 feet of potentia spawning habitat to be inundated.

Reservoir Productivity. Grant Lake reservoir operations under the No-Redtriction Alternative
would increase average monthly water surface eevationsfor the April-October period by 2 feet and cause
average reservoir surface area to increase by approximately 15 acres relative to point-of-reference
conditions (Table 3D-19). TheNo-Redtriction Alternativewould have dight beneficid effectson reservoir
fish populations from increased reservoir surface area because reservoir surface areawould increase only
1.7% relative to point-of-reference conditions.

Upper Owens River
Physical Habitat

Brown Trout. The No-Redtriction Alternative would increase physica habitat available to
adult brown trout by 6-7% in dry and norma water year types, and reduce the amount of habitat by 2%
in wet years compared to point-of-reference levels (Table 3D-20). Brown trout spawning habitat would
increase 14% in dry years, decrease by 6% in norma years, and decrease by 9% in wet years (Table 3D-
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20). Consequently, the No-Redtriction Alternative would have dight beneficid effects or less-than-
sgnificant adverse impacts on physicd habitat.

Rainbow Trout. Changes in adult rainbow trout habitat would be less than 10% in dry,
normd, and wet years (Table 3D-20). Spawning habitat would be nearly the samein dry years but would
decrease by 9% in normal and wet yearsrelative to point-of-reference levels (Table 3D-20). All impacts
would be less than sgnificant.

Water Temperature. Water temperature smulations indicate that average daly water
temperatures dlong most of the Upper Owens River between East Portal and Lake Crowley reservoir can
be kept below 68°F by mantaining summer flows below East Porta above 75-100 cfs, depending on the
initid water temperature (EBASCO Environmentd et d. 1993). At lower summer flows, exposure to
suboptimum water temperatures would increase, particularly below Hot Creek where water temperatures
areeevated by Hot Creek inflows. Flowsabove 75-100 cfsin the Owens River below East Porta would
reduce criticaly high summer temperatures in this section of the river primarily in July and August
(EBASCO Environmentd et d. 1993).

The 68°F temperature level exceeds the maximum optimum temperature of 66°F identified for
brown trout juveniles and adults by Raeigh et d. (1986), which served as a bass for evauating
temperature impacts in this EIR, and exceeds the maximum optimum temperature of 64°F reported for
rainbowtrout juvenilesand adults (Raeigh et d. 1984). Consequently, temperatureimpactsbased onthese
criteria would be somewhat greater than that based on the 68°F andys's. Nevertheless, recommended
minimum summer flows of 75-100 cfs would maintain suitable water temperatures in the Upper Owens
River downstream to Hot Creek and reduce the frequency and magnitude of stressful summer water
temperatures below Hot Creek.

Under point-of-reference conditions, monthly Owens River flows below East Portd during June
through September would nearly aways exceed 75 cfsexcept in the driest years (lowest 10% flowsduring
the 1940-1989 hydrologic period) (Jones & Stokes Associates 1993). Consequently, suitable summer
water temperatures would occur most of the time, and trout would likely be subject to only short-term,
locdlized stressin the reach below Hot Creek. Because the frequency of flowslessthan 75 cfswould be
samilar under theNo-Restriction Alternative, no measurabl etemperature-rel atedimpactsonfish popul ations
would occur.

Water Quality. Elevated concentrations of arsenic and other trace metals have been identified
as apotentia water quaity problem in the Upper Owens River. Of the trace metas measured in 1991,
only arsenic was detected at levels that could adversdy affect aguatic life, dthough the degree of toxicity
is unknown (EBASCO Environmentad et a. 1993). Potentidly harmful levels were measured in the
segment below the confluence of Hot Creek, a major source of arsenic in the Upper Owens River basin.

Water diverted from Mono Basinimproveswater quality downstream of the Hot Creek confluence
by diluting high concentrations of arsenic and other trace metals. Minerd concentrations are generdly
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highest during periods of low flow or no Mono Basin diversons (EBASCO Environmentd et d. 1993).
Potentia water quality benefits, therefore, would be expected as Mono Basin exportsincrease. Increased
exports may aso benefit aguatic production in the Upper Owens River by providing an additiona source
of nitrogen, which is known to limit dgae growth in eastern Sierra Nevada streams (EBASCO
Environmentd et d. 1993). Mono Basin exports may adversely affect water quality by reducing hardness
levels, thereby increasing the toxicity potentia for trace metaslike arsenic (EBASCO Environmentd et dl.
1993). The sgnificance of these factors to aguatic production in the Upper Owens River is unknown.

Under point-of-reference conditions, concentrationsof arsenic and other trace metalsdownstream
of the Hot Creek confluence would be reduced substantidly under rdatively high Mono Basin exports.
Water qudity under the No-Restriction Alternative would be very smilar to point-of-reference conditions.

Channd Morphology and Spawning Gravel Characteristics. Channd morphology of the
Upper Owens River has changed in response to higtorical flow augmentation by Mono Basin exports, but
the channd gppearsto have adjusted to the higher flow regime and there are no sgnificant problemsrelated
to channd gability or flushing flows (EBASCO Environmentd et d. 1993). Hydraulic and sediment
transport studies on the Upper Owens River indicate that flows between 20 and 200 cfs (measured below
East Portd) provide favorable conditions for maintaining gravel recruitment and spawning gravel qudity
while preventing the frequent occurrence of overbank flows that probably cause meander bend flooding,
erosion, and cutoff, and associated losses of trout habitat (EBASCO Environmenta et a. 1993).

Under the No-Redtriction Alternative, minimum monthly flows would bewithin the optimum range
of 20-200 cfs, but potentia erosion-inducing flows exceeding 200 cfswould occur as much as 70% of the
timein April during the 1940-1989 hydrologic period (see Chapter 3A, "Hydrology"). Becausethe flow
regime would be smilar to point-of-reference conditions, no sgnificant impacts on channd and streambed
conditions would occur under this dternative.

Fish Population Characteristics. Trout populations sampled in 1990 had been experiencing
flowsof about 40 cfs (combined Big Springsflow and East Porta tunnedl accretion) over a12-month period
before sampling was conducted. Food availability, water temperature, water quaity, and fishing pressure
were not likely limiting trout populations in Segments 1 (Inga Ste) and 2 (Hot Creek Ste) under these
conditions, and trout biomasswaslikely afunction of available habitat asindicated by positive corraions
between adult trout biomass and weighted usable area. Spawning habitat in the Upper Owens River was
sufficent to support existing spawning populaions and was not consdered limiting to trout production.
(EBASCO Environmentd et d. 1993.)

Past population surveys reveded that young-of-the-year trout abundance in the Upper Owens
River isvariable, indicating that recruitment may be influenced by habitat conditions (e.g., instream flows
and water temperatures) during the spawning, incubation, and fry rearing periods. The Upper OwensRiver
IFIM did not addresstrout fry (<2-inch trout) habitat requirementsin the Upper Owens River (EBASCO
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Environmentd et d. 1993). However, potentid limitationson available fry habitat impased by higher flows
may be smilar to those described below for the Middle OwensRiver. Generdly, reductionsin fry habitat
would be expected under the higher flow regimes associated with lower lake leve dternatives. The
importance of numerous secondary channelsaong the Upper OwensRiver in providing fry habitat at higher
flows is unknown, but may be sgnificant.

Brown and rainbow trout populations under the No-Restriction Alternative would experience a
flow and temperature regime similar to that occurring under point-of-reference conditions. Because little
change in physicd habitat, water temperature, water quality, and food abundance would be expected, trout
populations would not differ sgnificantly under the No-Redtriction Alternative.

Lake Crowley Reservoir

Lake Crowley reservoir operations under the No-Restriction Alternative would increase average
monthly water surface elevationsduring the April-October period and cause averagereservoir surfacearea
to increase by gpproximately 33 acres (0.75%) relative to point-of-reference conditions (Table 3D-21).
Smilaly, average surface areafor the November-March period would increase by approximately 52 acres
(1.2%) compared to point-of-reference conditions (Table 3D-21). Gresater reservoir surfaceareas would
have dight beneficid effects on fish productivity in Lake Crowley reservoir. Compared to point-of-
reference conditions, the No-Redtriction Alternative would provide dightly better conditions for fish
productivity because average monthly reservoir levelswould berdatively stable and reservoir surface area
would be dightly greeter.

Middle Owens River
Physical Habitat

Brown Trout. Under the No-Redtriction Alternative, physica habitat availableto spawning,
fry, juvenile, and adult brown trout would be nearly equd to point-of-reference levels (Figures 3D-13
through 3D-16); changes in average WUA for each life stage would be less than 3% (Tables 3D-22
through 3D-25). WUA vauesat individua spawning transects would aso show little change (Table 3D-
26).

Aquatic Invertebrates. Under the No-Redtriction Alternative, aguatic invertebrate habitat
would be reduced by 18% relative to point-of-reference levels (Figure 3D-17, Table 3D-27). Because
of the generdized nature of the agquetic invertebrate habitat suitability criteria used in the Middle Owens
River IFIM, this reduction is not consdered to be significant.
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Largemouth Bass. Higher spring and summer flows under the No-Redtriction Alternative
would significantly reduce largemouth bass spawning habitat relative to point-of-reference levels (Figures
3D-18 through 3D-21); average WUA would be reduced by 17% under this aternative (Tables 3D-28
through 3D-31). Little changein fry, juvenile, and adult habitat availability would occur.

Water Temperature. Middle Owens River flowswould beat their lowest levelsunder the No-
Diverson Alternative compared to other dternatives, which alow various levels of Mono Basin exports.
Consequently, potentid fisheries impacts related to high water temperatures would be greatest under the
No-Diverson Alternative during the soring and summer months. Water temperature smulations for the
No-Diverson Alternative indicated that maximum daily water temperatures would remain well below the
upper tolerance limit for brown trout a Five Bridges Road during the spring and summer, pesking at 72°F
for severa daysin August under the 20% flow (Figure 3D-22). Therefore, potentia impactsover therange
of dternatives would be minor as measured by the frequency (i.e., number of days) that mean dally water
temperatureswoul d exceed the optimum temperaturerange. Relativeimpactsfor al other aternativeswere
determined from the water temperature smulations for the No-Diverson Alternative and the point-of-
reference scenario (Tables 3D-32 and 3D-33).

Under point-of-reference conditions, mean daily water temperatures at Five Bridges Road would
exceed the optimum range for brown trout for 2 days in April (based on fry criteria), 24 daysin June
(based onfry criteria), and 11 daysin August (based on juvenile and adult criteria) (Tables 3D-32 and 3D-
33). Under the No-Redtriction Alternative, flowsin the Middle Owens River would be dightly higher than
those occurring under point-of -reference conditions, and optimum water temperatureswould occur dightly
more frequently. Based on the changes in the frequency of optimum and suboptimum temperatures with
respect to flow (Tables 3D-32 and 3D-33), the difference in frequency would be minima (1-2 days per
month). In October, the frequency of water temperatures within the optimum range for brown trout
spawning and incubation would be virtualy unchanged (Table 3D-30). No measurable or significant
impacts on brown trout reproduction, growth, or surviva would occur.

Water temperatures would frequently fall below the reported optimum rangesfor largemouth bass
spawning, incubation, and growth during the soring and summer months. Over the range of dternatives
represented by the No-Diverson Alternative and the point of reference, mean daily water temperatures
near Big Pine Cand, even under the warmest weether conditions (August), would remain below the
optimum range (Figure 3D-23). The frequency and magnitude of water temperatures under the No-
Redtriction Alternative would be smilar to those under point-of-reference conditions.

Channel Morphology and Spawning Gravel Characteristics. Specific channd maintenance
and flushing flows have not been identified for the Middle Owens River, but flows exceeding 600-800 cfs
may cause excessive bank erosion. Sediment transport studiesin Segments 1 and 2 of the Middle Owens
River indicate that the primary source of coarse and fine sediment is the streambed and banks. The
streambanks are likely the mgor sediment source a high flows (Hickson and Hecht 1992). Sediment
transport rates increase sharply at flows above 600-800 cfs (Hickson and Hecht 1992). FHows of this
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magnitude may cause disproportionate bank erosion rates, potentialy widening channels and degrading
trout habitat quality through changesin channd form and loss of undercut banks and woody cover.

Under theNo-Restriction Alternative, pesk annual Pleasant Valey Reservoir releasesin July would
be smilar infrequency and magnitude to point-of-reference conditions, mean monthly outflows above 600
cfswould occur in gpproximately 40% of theyearsunder historical hydrologic conditions (see Chapter 3A,
"Hydrology"). Consequently, channd and streambed conditions under the No-Restriction Alternative
would be smilar to those occurring under the point-of-reference conditions.

Fish Population Characteristics

Brown Trout. Under the No-Redtriction Alternative, aguatic invertebrate habitat reductions
may indirectly affect brown trout growth by potentialy reducing food abundance. Potentid effectsinclude
reduced growth of brown trout, especialy for fry and juvenile brown trout, which rely to a greater extent
on invertebrate prey than adult brown trout. Thisimpact on the fish population is less than sgnificant.

Largemouth Bass. Thesgnificant reductionin largemouth bass spawning habitat in Segment
4 could adversdly affect reproductive success and recruitment if spawning habitat within the Middle Owens
River channd is a limiting factor. Largemouth bass production, however, may be limited by water
temperatures that are frequently lower than the reported optima range for reproduction and growth
throughout much of the Middle Owens River. Largemouth bass production may aso largely depend on
conditions outside the active channel, such as the extent and availability of backwater habitat (e.g., river
oxbows) or littoral habitat in Tinemaha Reservoir.  Given the uncertainty of largemouth bass population
ecology and limiting factors in the Middle Owens River, the impact on largemouth bass populations is
consdered to be less than sgnificant.

Pleasant Valley, Tinemaha, and Haiwee Reservoirs

Pleasant Valey Reservoir operatiions under the No-Redtriction Alternative would not affect
reservoir volumes, reservoir volumes would remain relatively congtant during each month. Impacts on
fishery resources would not be expected to occur because the timing and magnitude of reservoir
fluctuations and surface areas would not change relative to point-of-reference conditions.

Dally operation of Tinemaha and Haiwee Reservoirs would not be affected under the No-
Redtriction Alternative, and the timing and magnitude of reservoir fluctuations and reservoir surface area
would not changerel ativeto point-of-reference conditions. Fishery resourceswithinthesereservoirswould
not be significantly affected.
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Los Angeles Aqueduct and Irrigation Canals

Under the No-Redtriction Alternative, exportsto Los Angeles would increese dightly reldive to
point-of-reference conditions and would increase flows in the LA Aqueduct. Minor effects on fishery
resources would likely occur because habitat conditionswithin the cana arelessthan optimal for most fish
life stagesand because LA Aqueduct flowswould changedightly during the April-September period, when

the effects on rearing fish would be the greatest (L os Angeles export targets are set at agueduct capacity
during the April-September period regardless of dterndive).

Summary of Benefitsand Significant I mpactsand
I dentification of Mitigation M easures
(No-Restriction Alternative)
Rush Creek
# Eliminates or severely degrades fish habitat and resources.
Mitigation M easures. Providing permanent and adequate flows necessary to maintain
aquatic resources isinfeasble under this dterndtive; the impact cannot be mitigated.
LeeVining Creek
# Eliminates or severely degrades fish habitat and resources.
Mitigation M easures. Providing permanent and adequate flows necessary to maintain
aquatic resources isinfeasble under this dterndtive; the impact cannot be mitigated.

Parker and Walker Creeks

# Continuesto severely degradefishhabitat conditions. Point-of-referencedewatered conditions
would prevail.

Mitigation Measures. None are required because no additional impacts would occur
over point-of-reference conditions.
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Upper Owens River
# Maintains brown and rainbow trout adult and spawning habitat.
# Maintains water temperature, water quality, channel, and streambed conditions.
# Mantansfish populaions.

Grant Lake Reservoir

# Reduces brown trout spawning success by increasing lakeleve fluctuations (generaly 0-9%).

# Sightly increases fish productivity (2% increase in reservoir surface ares).

Lake Crowley Reservoir

# Slightly increases fish productivity (Iessthan 2% increase in reservoir surface areq).

Middle Owens River
# Maintains brown trout physica habitat Smilar to point-of-reference conditions.
# Reduces aguatic invertebrate habitat but at aless-than-significant level (-18%).

# Sgnificantly reduces largemouth bass spawning habitat (-17%), but not to aleve limiting bass
population.

Mitigation Measures. Mitigation measures are not required because largemouth bass
production is likely limited by low water temperatures throughout much of the Middle Owens River and
spawning may be partidly or primarily dependent on habitats outside the main channd.

# Causes no measurable temperature-related changesin fish populations.

# Maintains channel and streambed conditions Smilar to point-of-reference conditions.

# Potentidly reduces brown trout growth, but not significantly, because of decreased aquatic
invertebrate habitat and production.

# Adversdy affects largemouth bass production by reducing spawning habitat, but population
limited by low water temperatures and conditions outsde main channdl, so effect isless than
sgnificant.
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Pleasant Valley, Tinemaha, and Haiwee Reservoirs

# Causes no dgnificant changes in fish productivity.

Los Angeles Aqueduct and Irrigation Canals

# Causes no sgnificant changesin fish habitat.

IMPACTSAND MITIGATION MEASURES FOR
THE 6,372-FT ALTERNATIVE

Changesin Resour ce Condition

Rush Creek

Physical Habitat. Higher flows in lower Rush Creek under the 6,372-Ft Alternative would
sgnificantly increasethe amount of physica habitat for brown trout spawning, juvenile, and adult life Sages
and significantly reducethe amount of fry habitat rel ativeto point-of-referencelevel s (Figures 3D-5 through
3D-8). Average WUA for brown trout spawning, juvenile, and adult life stages would be increased by
69%, 22%, and 16%, respectively, while fry WUA would be reduced by 20% (Tables 3D-9 through 3D-
12).

Water Temperature. Compared to point-of-reference conditions, higher summer flows under
the 6,372-Ft Alternativewould maintainlower summer water temperaturesand prevent water temperatures
from exceeding the upper tolerance limit for brown trout. Potential benefits include reduced exposure to
near-letha water temperatures, although measurable increases in surviva and growth are not likely.

Channel Morphology and Spawning Gravel Characteristics. Sediment trangport modeling
(Beak Consultants 1991) indicates that flows exceeding 60 cfs in lower Rush Creek would potentidly
cause uncompensated losses of spawning gravel in Segments 2 and 3, and flows exceeding 100 cfswould
likdy induce streambank erosion and channe meandering in Segments 5 and 6 where the Rush Creek
channd is unstable and subject to continued habitat degradation associated with high flow events; 100 cfs
was recommended as an upper flow limit under norma and wet hydrologic conditions and in association
with gravel augmentation measures (Gibbons pers. comm.). It should be noted, however, that this
recommendation did not consider inflows from Parker and Walker Creeks.

Under exiging channd conditions, a flow of 100 cfs is a minimum threshold for mobilizing
spawning-size subgtrate in Segments 5 and 6, athough periodic events of higher magnitude appear to be
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needed to loosen cemented gravels or expose uncompacted gravels suitable for spawning.  Spawning
gravel surveysconducted in April 1987 indicated that most gravel accumulationsinlower Rush Creek were
cemented and unsuitable for spawning and that brown trout redds were limited to smal pockets of
uncompacted gravels (EA Engineering, Science, and Technology 1990c). The cemented condition of the
gravels was identified as a possible mechanism reducing juvenile brown trout recruitment in five of Sx year
classes monitored from 1985 through 1990. Fows as high as 250 cfs may aso benefit channel building
processesin Segment 5 (Trihey pers. comm.).

Under point-of-reference conditions, average monthly flows in July would exceed 100 cfs in
roughly 30% of the years under historical hydrologic conditions, average monthly flows of 250 cfs or
greater would occur in wet years only (highest 20% flows) (see Chapter 3A, "Hydrology"). July flows
under the 6,372-Ft Alternative would exceed 100 cfs only in the wettest years (highest 10% flows), and
flows of 250 cfs or greater would occur less frequently. Thisis consdered a short-term benefit because
it would reduce erosionimpacts and facilitate habitat restoration effortsin Segments5and 6. Over thelong
term, however, the reduced frequency of channe maintenance and flushing flowswould degrade spawning
gravel quadity and overal habitat conditions.

Fish Population Characteristics. Under the 6,372-Ft Alternative, juvenile brown trout
abundancein lower Rush Creek would potentialy increase in response to additiona spawning and rearing
habitat, relative to point-of-reference conditions. Fry habitat reductions would not affect brown trout
production because available fry habitat gppears sufficient to accommodate potential increases in
recruitment resulting from additiona spawning habitat. However, the gradua reduction in spawning gravel
quality associated with infrequent flushing flows may reduce the benefits of increased spawning habitat by
reducing overall spawning success. In addition, adult brown trout abundance may continue to be limited
by the extent of pool habitat with woody cover, despite flow-related increases in available habitat;
sgnificant positive relationshipswere found between catchabletrout (greater than 8 incheslong) abundance
and the amount of pool habitat with woody cover in lower Rush Creek from 1985 to 1990 (EA
Engineering, Science, and Technology 1991).

A dramétic decrease in brown trout growth rates during a period of increased brown trout
abundance suggested that competition for food may limit brown trout production in lower Rush Creek (EA
Engineering, Science, and Technology 1991). Under the 6,372-Ft Alternative, increased physical habitat
may reduce competition during years of high population dengties.

LeeVining Creek

Physical Habitat. Higher flows under the 6,372-Ft Alternative would sgnificantly increase
physicad habitat for brown trout spawning, juvenile, and adult life stages relative to point-of-reference
conditions (Figures 3D-9through 3D-12). Average WUA (Segments3, 5, and 6 combined) for spawning,
juvenile and adult life stageswould increase by 209%, 61%, and 91%, respectively (Tables3D-13through
3D-16). Higher winter flowswould provide additiona winter habitat rel ativeto the point-of -reference flow
of 5cfs.
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Mean monthly flows during October and November would be near optimum for brown trout
gpawning in Segment 2, and flows from October through June would maintain suitable incubation
conditions. The 13% reduction in fry habitat associated with higher soring and summer flows is not
considered sgnificant because fry habitat would remain abundant relative to the amount of available
pawning habitat.

Water Temperature and Icing. Under the 6,372-Ft Alternative, summer water temperatures
in lower Lee Vining Creek would remain within the optimum range for brown trout, and no measurable
benefits or adverse impacts would occur relative to point-of-reference conditions; the 5-cfs point-of-
reference flow maintains optimum water temperatures throughout most of the affected reach even under
extreme summer weather conditions (Aquatic Systems Research 1992).

Stable winter flowsof about 19 cfsunder the 6,372-Ft Alternativefal within theflow range (15-20
cfs) recommended to avoid potentid risks to aquatic fauna associated with anchor ice formation and ice
didodging (Aquatic Systems Research 1992). No information isavailableto determinedifferencesin trout
mortality that may occur at winter flows of 19 cfs compared with 5 cfs.

Channel Morphology and Spawning Gravel Characteristics. Bed materid transport was
observed inlower Lee Vining Creek following duicing activities at the LADWP diverson dam that caused
a sudden flow increase from about 58 to 112 cfsin May 1990, dthough such flows were not of sufficient
magnitude or duration to effectively transport large quantities of entrained sand (Aquatic SysemsResearch
1992). Patid grave mobility was adso observed following experimental flow releases ataning an
ingantaneous maximum of 179 cfs and a daily mean of 164 cfs during a 19-day period in June 1991
(Aquaic Systems Research 1992). Aquatic Systems Research (1992) recommended a channel
maintenance flow of 160 cfsfor 30 daysin wet years (highest 20% flows) and 160 cfsfor 3 daysin norma
and dry years.

Average monthly flowsin lower LeeVining Creek under point-of -reference conditionswould equa
or exceed 160 cfsin June or July in 30% of the years, but such flowswould occur only in extremely wet
years (highest 10% flows) under the 6,372-Ft Alternative (see Chapter 3A, "Hydrology™). Thisis
considered a short-term benefit under existing channd conditions because high flows would potentidly
disrupt or reversethe progress of habitat restoration effortsin Segments5 and 6 and cause adverseimpacts
on the brown trout population. Over the long term, however, the reduced frequency of channd
maintenance and flushing flows would degrade spawning gravel qudity and overal habitat conditions.

FishPopulation Characteristics. Increasesin spawning, juvenile, and adult brown trout habitat
under the 6,372-Ft Alternative would be expected to increase brown trout populations above levels that
would occur under point-of-reference conditions.  Specific benefits associated with increased spawning
habitat availability in Segment 2, however, would likely be limited over time by infrequent channd
maintenance and flushing flows.
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Parker and Walker Creeks

Under the 6,372-Ft Alternative, Parker and Walker Creeks would be rewatered, and flows
necessary to maintain agquatic habitat and resources would be restored. Permanent and continuous flows
would be maintained throughout the year, and average monthly flows would be nearly identicd during all
water-year types (see Chapter 3A, "Hydrology"). Habitat impact anayses based on the Tennant Method
indicate overal good aguatic habitat conditions (Table 3D-17) with poor habitat conditions occurring in
April and September of all water-year types (Appendix O, Table O-1). Water temperatures in Parker
and Walker Creekswould primarily fall within the optimum temperature range for brown trout of 54-56°F
(Raeigh et d. 1986), based on 1991 data (EBASCO Environmental and Water Engineering and
Technology 1991b, 1991c¢).

Regtoring permanent flowsto Parker and Walker Creeksunder thisdternative would promote the
natural recolonization of these creeks by wild brown trout and the long-term maintenance of the fishery
through natura production or hatchery stocking. The 6,372-Ft Alternative would provide flow regimes
in Parker and Walker Creeks smilar to flow regimes occurring since rewatering of these streams in
October 1990. Brown trout have been successfully planted in the two creeks since rewatering, but the
specific fish population levels that will be maintained under the current conditions or under the 6,372-Ft
Alternative are unknown.

Recommended flushing flows for Parker and Walker Creeks are 25.2 and 15 cfs, respectively,
usng the Tennant Method, 23 and 15 cfsusing court-ordered flows, and 25-40 and 15-30 cfsusing DFG
recommendations (EBASCO Environmental and Water Engineering and Technology 1991b, 1991c¢).
None of these flushing flows would be achieved under this dternative in any water years.  Without
appropriate flushing flows, theimproved habitat conditions predicted for Parker and Walker Creeks under
the 6,372-Ft Alternative would be reduced over time, primarily by increased sediment deposition and
gravel cementation. Despitereduced habitat quality over time, aquatic habitat conditionswould nonetheless
benefit sgnificantly under the 6,372-Ft Alternative when compared to point-of-reference conditions.

Grant L ake Reservoir

Reservoir Fluctuations. The 6,372-Ft Alternative would not adversely affect brown trout
pawning success rel aive to point-of -reference conditions under any water year. Under wet water years,
gpawning success would improve relative to point-of-reference conditions because the magnitude of
fluctugtions in reservoir eevation during the spawning and egg incubation period would be reduced (Table
3D-18). Under normal and dry water years, the 6,372-Ft Alternative would not increase Grant Lake
reservoir evaionsinany of the months during the sopawning and egg incubation period rel aive to point-of -
reference conditions (Table 3D-18) and would have no impact on brown trout Spawning SUCCESS.
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Reservoir Productivity. Grant Lake reservoir operations under the conditions of the 6,372-Ft
Alternative would decrease average monthly water surface devations for the April-October period by 4
feet and decrease average monthly reservoir surface area by gpproximately 55 acresrel ative to point-of-
reference conditions (Table 3D-19). Impactswould belessthan significant becausereservoir surface area
would decrease by only 6.2% relative to point-of-reference conditions. The 6,372-Ft Alternative would
provide dightly worse conditions for fish productivity than the No-Redtriction Alternative.

Upper Owens River
Physical Habitat

Brown Trout. Under the 6,372-Ft Alternative, brown trout adult habitat would be reduced
14% indry years, but exhibit negligible changein norma and wet yearsreative to point-of-reference levels
(Table 3D-20). Brown trout spawning habitat would be reduced by 5% innorma years, 14%indry years,
and 44% inwet years (Table 3D-20). Impactson adult browntrout habitat during dry yearsand spawning
habitat in dry and wet years are consdered sgnificant adverse impacts.

Rainbow Trout. Adult rainbow trout habitat would be reduced by 13% in dry years but
would exhibit negligiblechangein norma and wet yearsrd ativeto point-of-referencelevel s (Table 3D-20).
Rainbow trout spawning habitat would increase 5% in dry years, 12% in norma years, and 15% in wet
years (Table 3D-20). The overdl effect of the 6,372-Ft Alternative on adult rainbow trout habitat in dry
years would be significant.

Water Temperature. Under the 6,372-Ft Alternative, flowslessthan 75 cfsduring Junethrough
September would belimited to dry yearsonly but would includeflows aslow as 32 cfsin July (see Chapter
3A, "Hydrology"). Additiond temperature impacts would occur at this flow, particularly in Segment 3
bel ow Hot Creek, but significant fisheriesimpactsre ativeto point-of -reference conditionsare not expected
because of the reatively rare occurrence and short duration of low flows.

Water Quality. Water quality conditions under the 6,372-Ft Alternative would be degraded
relative to point-of-reference conditions, but would likely not significantly affect fishery resources, athough
Oefinitive information is lacking. Mono Basin exports would be reduced relative to point-of-reference
conditions but would continue to augment natura flows and reduce el evated concentrations of arsenic and
other trace metdsin many years, particularly below Hot Creek (Segment 3). Water qudity impactswould
probably be limited to dry years and therefore would not cause significant long-term fisheries impacts
relative to point-of-reference conditions.

Channel Morphology and Spawning Gravel Characteristics. Channd and streambed
conditions under the 6,372-Ft Alternative would be similar to those occurring under the No-Restriction
Alternative.
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FishPopulation Char acteristics. Under the6,372-Ft Alternative, brown and rainbow trout adult
populations would not change significantly relative to point-of-reference levels. Significant reductionsin
adult trout habitat in dry years and associated high water temperatures may periodically reduce adult trout
abundance, but sgnificant long-term effects on the populations are unlikely. Significant changes in the
amount of available brown and rainbow trout spawning habitat under this dternative would probably have
no significant effects on trout populations because spawning habitat does not appear to be limiting trout
productionin the Upper OwensRiver. Higher fal flowsin wet years, however, would reduce brown trout
spawning habitat by 44%, which may be sufficient to sgnificantly reduce brown trout production in these
years. Impacts of this magnitude, however, would be limited to wet years and would not likely cause
sgnificant long-term reductions in trout populations.

Lake Crowley Reservoir

Changesin lake productivity associated with the 6,372-Ft Alternative would be nearly identicd to
those associated with the No-Redtriction Alternative, except that reservoir surface area during the
November-March period would be dightly lower than reservoir surface area under the No-Redtriction
Alternative (Table 3D-21). Fish productivity would benefit dightly under the 6,372-Ft Alterndivereative
to point-of-reference conditions.

Middle Owens River
Physical Habitat

Brown Trout. Under the 6,372-Ft Alternative, the amount of physcd habitat available to
spawning, fry, juvenile, and adult brown trout would not change sgnificantly from point-of-referencelevels
(Figures 3D-13 through 3D-16). Increases in average WUA ranged from 1% for fry habitat to 8% for
gpawning habitat (Tables 3D-22 through 3D-25). Changes in WUA at individual spawning transects
ranged from a 10% decrease to a 4% increase (Table 3D-26).

Aquaticl nvertebrates. Aquaticinvertebratehabitat availableunder the6,372-Ft Alternative
would be substantialy increased (36%) over point-of-reference conditions (Figure 3D-17, Table 3D-27).

L argemouthBass. Reduced spring and summer flowsunder the 6,372-Ft Alternativewould
sgnificantly increase (34%) largemouth bass spawning habitat over point-of-reference conditions (Figure
3D-17, Table 3D-28). Little changein fry, juvenile, and adult habitat availability would occur.

Water Temperature. Water temperatures under the 6,372-Ft Alternative would be smilar in
frequency and magnitude to those occurring under point-of-reference conditions.
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Channel Morphology and Spawning Gravel Characteristics. Channd and streambed
conditions under the 6,372-Ft Alternative would be smilar to those occurring under point-of-reference
conditions.

Fish Population Characteristics

Brown Trout. Increased aquatic invertebrate habitat under the 6,372-Ft Alternative may
indirectly affect the brown trout population by potentidly increasing food abundance. Potentia effects
include increased growth of brown trout, with fry and juvenile brown trout recelving the greatest potentia
benefit. Food, however, is not consdered amgor limiting factor over the range of adternatives.

Largemouth Bass. A subgtantia increase in largemouth bass spawning habitat in Segment
4 would potentidly improve reproductive success and recruitment if spawning habitat in the main channd
isin limited supply. As discussed earlier, largemouth bass production in the Middle Owens River is
probably limited by low water temperatures throughout much of its length, and populations may largely
depend on conditions outside the main river channdl.

Pleasant Valley, Tinemaha, and Haiwee Reservoirs

Impactson fishery resources under the 6,372-Ft Alternative would be the same asthose described
above under the No-Redtriction Alternative.

Los Angeles Aqueduct and Irrigation Canals

Under the 6,372-Ft Alternative, exportsto Los Angeleswould bedightly reduced relativeto point-
of-reference conditions, resultingin dightly reduced flowsinthe LA Aqueduct. Less-than-ggnificant effects
onfishery resourceswould be expected becauselittle changein LA Aqueduct flowsis expected during the
April-September period, when impacts on rearing fish would be the greatest (L os Angeles export targets
would be set at agqueduct capacity during the April-September period).

Summary of Benefits and Significant I mpacts and
I dentification of Mitigation Measures
(6,372-Ft Alternative)

Rush Creek

# Creates additiona brown trout spawning (69%), juvenile (22%), and adult (16%) physicd
habitat.
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# Reduces exposure to near-lethal water temperatures.

# Reduces impacts on bank stability and habitat restoration, but degrades aguatic habitat and
spawning grave qudity over time.

Mitigation Measures. Mitigation measures include periodic scarification of existing
streambed gravels or adding spawning gravel of gppropriate Size and quantity. A fisheriesbiologist should
be consulted to identify trestment areas, methods, and schedules for gravel scarification or placement.
Surveys of brown trout redd digtribution and spawning gravel quaity should be continued to assess
gpawning conditions. With increases in bank stability in the future, the frequency of channd maintenance
and flushing flows should be increased to maintain overal aguatic habitat conditions. The need for
scarification or adding spawning gravel to the stream should be reevauated a that time. Thesemitigation
measures should be coordinated and integrated with current or proposed habitat restoration efforts.

# Increases brown trout abundance and biomass (athough populations are Hill limited by lack
of suitable cover) and reduces spawning gravel qudity over time.
LeeVining Creek

# Subgdantidly increases brown trout spawning (209%), juvenile (61%), and adult (91%)
physica habitat.

# Causes no changes in water temperature and ice-related risks relaive to point-of-reference
conditions.

# Reduces impacts on habitat restoration efforts, but degrades aguatic habitat and spawning
grave qudity over time.

Mitigation Measures. Mitigation measures would be identical to those specified for
Rush Creek under this dternative.

# Increases brown trout abundance and biomass (athough populations are Hill limited by lack
of suitable cover) and reduces spawning gravel qudity over time.
Parker and Walker Creeks
# Creates good fish habitat that would be gradualy degraded without flushing flows.

Mitigation Measures. Providing adequate flushing flows is infeesble under this
dternative. Adding gravel tothe stream periodicaly would be unsuccessful mitigation becauseflowswould
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remaninadequateto distribute gravel sthroughout Parker and Walker Creeks. Aquaticinvertebratehabitat
and overd| fisheries habitat would continue to decline over time.
Grant Lake Reservoir
# Improves brown trout Spawning success by decreasing lake leve fluctuations.
# Reducesfish productivity (7% decrease in reservoir surface ares).
Upper Owens River

# Sgnificantly reduces brown trout adult habitat in dry years (-14%) and spawning habitat in dry
(-14%) and wet (-44%) years.

Mitigation Measures. Mitigation measures are not required because habitat changes
are not expected to cause significant long-term reductionsin trout populations.

# Significantly reduces rainbow trout adult habitat in dry years (-13%), and increases spawning
habitat in norma (12%) and wet (15%) years.

Mitigation M easures. Mitigation measures are not required because habitat changes
are not expected to cause significant long-term reductionsin trout populations.

# Advesdy affects water temperature conditions in dry years, but impacts on fisheries
production considered to be |ess than sgnificant.

# Degradeswater quality conditionsin dry years, but impactson fisheries production consdered
less than dgnificant.

# Maintains channd and streambed conditions.

# Periodically reduces fish populations but impacts consdered less than significant.

L ake Crowley Reservoir

# Slightly reducesfish productivity (less than 1%).

Middle Owens River

# Causes no sgnificant change in brown trout spawning, fry, juvenile, and adult habitat from
point-of-reference levels.

# Increases aguatic invertebrate habitat (36%0).
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# Increaseslargemouth bass spawning habitat (34%) but spawning habitat isnot alimiting factor.
# Causes no measurable temperature-related effects on fish populations.

# Causeschanne and streambed conditionssimilar to those under point-of-reference conditions.
# Potentialy improves brown trout growth by increasing aquatic invertebrate production.

# Maintains largemouth bass population.

Pleasant Valley, Tinemaha, and Haiwee Reservoirs

# Causes no dgnificant changes in fish productivity.

L os Angeles Aqueduct and Irrigation Canals

# Reduces fisheries habitat by less-than-significant levels.

IMPACTSAND MITIGATION MEASURES FOR
THE 6,377-FT ALTERNATIVE

Changesin Resour ce Conditions

Rush Creek

Physical Habitat. Average monthly flowsin lower Rush Creek under the 6,377-Ft Alternative
would be nearly identica in magnitude and frequency to flows under the 6,372-Ft Alternative except for
higher June flows (see Chapter 3A, "Hydrology™). Based on WUA predictions, physical habitat would
increase for gpawning (73%), juvenile (23%), and adult (17%) brown trout relative to point-of-reference
levels and would be nearly equd to that occurring under the 6,372-Ft Alternative (Tables 3D-9 through
3D-12, Figures 3D-5 through 3D-8). Fry habitat would increase relative to the 6,372-Ft Alternative
(10%) but till would be less than that available under point-of-reference conditions (-12%).

Water Temperature. Water temperatures under the 6,377-Ft Alternative would be nearly
identica in magnitude and frequency to temperatures under the 6,372-Ft Alternative except for cooler
temperatures associated with higher June flows. Like the 6,372-Ft Alternative, the 6,377-Ft Alternative
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would provide higher summer flowsand morefavorable water temperatures rel ative to point-of -reference
conditions.

Channel M or phology and Spawning Grave Char acteristics. Under the6,377-Ft Alternative,
peak average monthly flows would exceed 100 cfs in aout 80% of the years compared with the 30%
frequency under point-of-reference conditions (see Chapter 3A, "Hydrology™). Consequently, the
frequency of events caus ng sreambank eroson and channg meandering in Segment 6 and spawning gravel
lossesin Segments 2 and 3 would be substantidly increased relative to point-of-reference conditions. In
addition, progress toward achieving habitat restoration objectives in Segment 6 would be reduced under
thisflow regime. FHows equd to or exceeding 250 cfswould occur with the same frequency as under the
6,372-Ft Alternative.

Fish Population Characteristics. Brown trout populations would likdy be smilar to those
occurring under the 6,372-Ft Alternative (see page 3D-58). Adverse impacts on brown trout fry and
juveniles from flows exceeding 100 cfs have not been documented, athough high flows averaging 261 cfs
fromMarch to August 1986 and 100-110 cfsfrom September 1989 to August 1990 did not affect survival
or growth of trout up to 2 years old relative to surviva and growth of these age classes during nearly
constant 19-cfs releases (EA Engineering, Science, and Technology 1991).

LeeVining Creek

Physical Habitat. Average monthly flows in lower Lee Vining Creek under the 6,377-Ft
Alternative would be nearly identica in magnitude and frequency to flows under the 6,372-Ft Alternative
except for higher June flows. Habitat availability under the 6,377-Ft Alternative would be significantly
greater than point-of-reference levelsfor spawning (218%), juvenile (62%), and adult (93%) brown trout
lifestages and would be similar to that under the 6,372-Ft Alternative (Tables 3D-13 through 3D-16,
Figures 3D-9 through 3D-12).

Water Temperatureand lcing. Water temperatures under the 6,377-Ft Alternative would be
nearly identical in magnitude and frequency to temperatures under the 6,372-Ft Alternative except for
dightly cooler temperatures associated with higher June flows. Relative to point-of-reference conditions,
no measurable changes in growth would be expected based solely on water temperature effects. Potential
risks related to winter ice formation would not change relative to point-of-reference conditions.

Channel M or phology and Spawning Gravel Char acteristics. Under the6,377-Ft Alternative,
the frequency of channel maintenance and flushing flows would be sgnificantly increased rdative to the
6,372-Ft Alternative and point-of-reference conditions. Average June flows equa to or exceeding 160
cfs would occur in 60% of the years compared with less than 10% of the years under the 6,372-Ft
Alternative and 30% of the years under point-of-reference conditions (see Chapter 3A, "Hydrology").
Aquatic habitat and spawning gravel quaity would beimproved in many yearsrdativeto these dternatives,
but frequent high flows would adversely affect habitat restoration efforts and gradudly reduce avallable
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gpawning gravels from Segment 2 because gravels from upstream sources would be trapped by the
LADWP diverson dam. Significant impacts on spawning and habitat restoration would occur.

FishPopulation Characteristics. Brown trout are susceptibleto downstream displacement and
higher mortdity rates during periods of high flow because of limited refuge habiteat in lower Lee Vining
Creek (EA Engineering, Science, and Technology 1990b; Aquatic Systems Research 1992). Significant
numbers of dead or stressed trout with Sgns of physica injury were observed following a series of rgpid
flow fluctuations (from near O cfsto 112 cfs) associated with duicing operations a the LADWP diverson
damin May 1990 (Aquatic Systems Research 1992). Additiona downstream displacement of trout may
have occurred during releases of 115-203 cfsin June 1991, although no direct losseswere observed. Al
brown trout life stages within the lower reaches below Highway 120 (Segments 3-6) are vulneradle to
being washed downstream or into Mono Lake during high spring flows because of alack of adequate
refuge habitat (Aquatic Systems Research 1992).

Under the 6,377-Ft Alternative, frequent spring flows exceeding 100 cfs would significantly
increase the incidence of downstream displacement of brown trout fry, juveniles, and adults rdative to
point-of-reference conditions. In many years, sgnificant numbers of trout may be displaced downstream
from the mgjor trout production area (Segment 2) to lower reaches (Segments 3-6) where production is
currently limited by ascarcity of suitable adult habitat and spawning gravel. Thelossof trout from Segment
2 to downstream reaches or Mono Lake would adversdly affect the brown trout population in many years
despite increases in available habitat under this dternative.

Parker and Walker Creeks

Average monthly flows in Parker and Waker Creeks under the 6,377-Ft Alternative would be
identical in magnitude and frequency to flows under the 6,372-Ft Alternative except for the occurrence of
higher flowsin June (see Chapter 3A, "Hydrology"). These higher Juneflowsreduce habitat quaity in both
creeks dightly, with habitat conditions remaining as good in Parker Creek but being reduced to the fair
rating in wet and norma yearsin Walker Creek (Table 3D-17). Similar to the 6,372-Ft Alternative, the
6,377-Ft Alternativewould substantialy benefit aquatic habitatsand resourcesover the severely degraded
conditions present at the point of reference.

In approximately 2 of every 3 years, the 6,377-Ft Alternative would exceed Tennant's
recommended flushing and channel maintenance flow requirement during June. Consequently, habitat
conditions would not be reduced over time under the 6,377-Ft Alternative and would therefore provide
better overd| aguatic habitat conditionsthan would the 6,370-Ft Alternative, whichwould not meet flushing
flow requirements.
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Grant L ake Reservoir

Reser voir Fluctuations. Changesin spawning success associated with the 6,377-Ft Alternative
would be nearly identical to those associated with the 6,372-Ft Alternative (see page 3D-60). Compared
tothe 6,372-Ft Alternative, the 6,377-Ft Alternativewould have dightly greater beneficia effectsonbrown
trout spawning success during normal and wet water years (Table 3D-18).

Reser voir Productivity. Operation of Grant Lakereservoir under the conditionsof the 6,377-Ft
Alternative would decrease average monthly water surface eevations for the April-October period by 5
feet and cause average monthly reservoir surface area to decrease by approximately 77 acres, relaiveto
point-of-reference conditions (Table 3D-19). Impacts on fish productivity would be less than sgnificant
because reservoir surface area would decrease by only 9% relative to point-of-reference conditions.

Upper Owens River
Physical Habitat

Brown Trout. Under the 6,377-Ft Alternative, brown trout adult habitat would be
reduced 28% in dry years and 10% in norma years and would exhibit negligible change in wet years
relative to point-of-referencelevels (Table 3D-20). Brown trout spawning habitat would be reduced 19%
in dry years, 6% in norma years, and 20% in wet years (Table 3D-20).

Rainbow Trout. Adult rainbow trout habitat would be reduced 26% in dry years and
10% in dry years and would exhibit negligible change in wet years rdative to point-of-reference levels
(Table 3D-20). Rainbow trout spawning habitat would increase 3% in dry years, 19% in norma years,
and 18% in wet years (Table 3D-20).

Water Temperature. Under the 6,377-Ft Alternative, monthly flowslessthan 75 cfsduring June
through September would occur morefrequently than under point-of-reference or the 6,372-Ft Alternative
conditions but would till be limited to dry years (lowest 20% flows) (see Chapter 3A, "Hydrology").
Temperature impacts would be similar to those under the 6,372-Ft Alternative.

Water Quality. Under the 6,377-Ft Alternative, potential water quaity impactswould be smilar
to those under the 6372-Ft Alternative (see page 3D-61).

Channel M or phology and Spawning Gravel Char acteristics. Under the6,377-Ft Alternative,
monthly flows exceeding 200 cfswould occur 50% of thetime (July) compared to 80% of the time (April)
under point-of-reference conditions (see Chapter 3A, "Hydrology). Thefrequency of overbank flowsand
potential erosion impacts would decrease accordingly. Potentid habitat degradation would be avoided in
some years, but general channel and substrate conditions would not change significantly.

Mono Basin EIR Ch 3D. Fishery Resources
1124\CH3D 3D-69 May 1993



FishPopulation Char acteristics. Under the6,377-Ft Alternative, brown andrainbow trout adult
populations may be reduced sgnificantly in response to sgnificant reductions in adult brown trout and
rainbow trout habitat in dry and norma water years (Table 3D-20). Significant changesin the amount of
avalable brown and rainbow trout spawning habitat under this aternative would probably have no
sgnificant effects on trout popul ations because spawning habitat does not appear to be limiting production
in the Upper Owens River.

Lake Crowley Reservoir

Operation of Lake Crowley reservoir under the conditions of the 6,377-Ft Alternative would
decrease average monthly water surface eevations during the April-October period and cause average
reservoir surface area to decrease by approximately 33 acres (less than 1%) relative to the point of
reference (Table 3D-21). Similarly, average surface area during the November-March period would
decrease by approximately 21 acres (less than 1%) compared to the point of reference (Table 3D-21).
No sgnificant impacts on fish productivity would occur under the 6,377-Ft Alternative because surface
areaswould be reduced by lessthan 1% relativeto the point of reference. The 6,377-Ft Alternativewould
dightly reduce fish productivity in Lake Crowley reservoir compared to the aternatives discussed earlier.

Middle Owens River
Physical Habitat

Brown Trout. The 6,377-Ft Alternative would sgnificantly increase overal brown trout
spawning habitat in Segments 1-3 relaive to the point-of-reference level (Figures 3D-13 through 3D-16).
Average spawning WUA increased from 7% in Segment 1 to 18% in Segment 2 (Tables 3D-22 through
3D-25). Changesin WUA at individua spawning transectsranged from a 12% reduction to a6% increase
(Table 3D-26).

Aquatic Invertebrates. Aquatic invertebrate habitat under the 6,377-Ft Alternative
would be increased relative to the 6,372-Ft Alternative (Figure 3D-17). Average WUA would be
substantidly greater (53%) than the point-of-reference level (Table 3D-27).

Largemouth Bass. A further reduction in spring and summer flows under the 6,377-Ft
Alternative would increase largemouth bass spawning habitat relative to the 6,372-Ft Alternative (Figures
3D-18 through 3D-21); average spawning WUA would be increased subgtantidly (53%) relative to the
point-of-reference level (Table 3D-28). Little changein fry, juvenile, and adult habitat availability would
occur.

Water Temperature. Under the 6,377-Ft Alternative, lower flows would result in a maximum
of 2-3 additiona days per month (June and August) in which the mean daily water temperature a Five
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Bridges Road would exceed the optimum range for brown trout relative to the 6,372-Ft Alternative (see
page 3D-62). Maximum daily water temperatures would remain below 72°F throughout the summer. In
October, the number of dayswith mean daily water temperatureswithin the optimum rangefor brown trout
spawning and incubation would be increased by 1-2 days. No measurable impacts on brown trout
reproduction, growth, or surviva would be expected from these smal changes.

Lower flows in Segment 4 would dightly improve water temperatures for largemouth bass
productionrelative to point-of -reference conditions, but the changesin frequency and magnitude of water
temperatures would not be sufficient to provide measurable benefits.

Channel Morphology and Spawning Gravel Characteristics. Channel and streambed
conditions under the 6,377-Ft Alternative would be smilar to those occurring under point-of-reference
conditions.

Fish Population Characteristics

Brown Trout. Potentia changesin the brown trout population would be amilar to those
described for the 6,372-Ft Alternative (see page 3D-63).

LargemouthBass. Potentia changesin thelargemouth bass population would be smilar
to those described for the 6,372-Ft Alternative (see page 3D-63).

Pleasant Valley, Tinemaha, and Haiwee Reservoirs

Impactson fishery resources under the 6,377-Ft Alternative woul d be the same as those described
above under the No-Restriction Alternative (see page 3D-54).

L os Angeles Aqueduct and Irrigation Canals

Impacts on fishery resources under the 6,377-Ft Alternative would be smilar to those under the
6,372-Ft Alternative (see page 3D-63).

Summary of Benefits and Significant Impacts and
I dentification of Mitigation Measures
(6,377-Ft Alternative)

Rush Creek
# Causes resource changes smilar to those of the 6,372-Ft Alternative (see page 3D-63),

except for increased streambank erosion, habitat restoration impacts, and spawning gravel
losses.
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Mitigation Measures. The frequency of flows exceeding 100 cfs in June should be
reduced by increasing diversons and limiting flows to a maximum of 80 cfs, as measured a Mono Gate
#1, except in years when the need for a flushing and channd maintenance flow is identified. The 80-cfs
recommendation considers expected Parker and Walker Creek inflows, which were not considered in
DFG's 100 cfsrecommendation. Spawning gravels should be added periodicaly to Segments2 and 3to
offsat gravel losses. The quantities, locations, and timing of spawning gravel placement should be
determined by afisheries biologist.

Proposed habitat restoration work in lower Rush Creek includes the use of current deflectors,
woody debris, and vegetation to protect and stabilize eroding streambanks and the use of diversonsand
secondary channels to limit the effect of high flows on unstable channd reaches (Trihey & Associates
1991). These measures are consstent with the mitigation requirements for protecting Segment 6 from
increased eroson, but reducing thefrequency of high flowsunder thisaternativeiscritica for the short-term
and long-term success of habitat restoration efforts.

LeeVining Creek
# Increases brown trout spawning (218%), juvenile (62%), and adult (93%) physica habitat.

# Causes no ggnificant changes in water temperature and ice-rlated effects on fisheries
resources.

# Improves aquatic habitat and spawning gravel quality, but increases spawning gravel losses
from Segment 2 and increases adverse impacts on habitat restoration.

Mitigation M easur es. Habitat restoration impacts should be minimized by limiting pesk
flows to 100 cfs and determining the need for channe maintenance and flushing flows through periodic
spawning gravel surveys. This mitigation measure would reduce the loss of gravels from Segment 2,
athough continued gravel replenishment may be necessary. Spawning gravel surveys should be continued
to monitor gravel quality, quantity, and distribution in the affected reaches. If additiona spawning grave
is needed, the quantities, locations, and timing of gravel placement should be determined by a fisheries
biologig.

# Reduces brown trout abundance and biomass through downstream displacement and | oss of
trout from magjor spawning area.

Mitigation M easur es. Recommended mitigation isto reducethe frequency, magnitude,
and duration of high spring and summer flows by exporting additiond flow when possible and avoiding
rapid flow fluctuations associated with operation and maintenance of the LADWP diverson dam. To
reduce sgnificant impacts on the brown trout population, flowsin lower LeeVining Creek during the spring
and summer runoff period should not exceed 100 cfs except in wet years when the diversion capecity
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cannot physicaly meet this requirement or when periodic channd maintenance flows arerequired. Under
thisflow regime, duicing activities at the LADWP diversion dam should be discontinued and other means
of removing sand from the diversion pond should be sought. Ramping rates during flow changes should
not exceed the unimpaired historical rates observed above the LADWP diversion dam.

Additiona mitigation measures include congtructing adequate refuge habitat, such as pools,
backwaters, and overflow channels, in combination withoverhead cover, to dlow the stream to reoccupy
former channels and to restore channd and bank stability in the reach below Highway 395. These
measures are currently being implemented as part of a stream habitat and riparian restoration plan
developed for Rush and Lee Vining Creeks (Trihey & Associates 1991). The success of habitat
restoration efforts in the future will determine the degree to which flows can be increased above 100 cfs.

Parker and Walker Creeks

# Creates and maintains good fish habitat. Resource conditions would benefit subgtantidly as
described for the 6,372-Ft Alternative (see page 3D-64) but would not degrade over time
because of inadequate flushing flows.

Grant L ake Reservoir

# Improves brown trout spawning success by decreasing lake leve fluctuations.
# Reducesfish productivity (9% decreasein reservoir surface area).

Upper Owens River

# Sgnificantly reduces brown trout adult habitat in dry (-28%) and norma (-10%) years and
spawning habitat in dry (-19%) and wet (-20%) years

Mitigation Measures. Expected brown trout habitat losses should be minimized by
modifying LADWP operations of Grant Lake reservoir and the Mono Craters tunndl to augment Upper
Owens River flows within the context of balancing other water and resource needs. Based on projected
water supply, an annua operation strategy should be developed and implemented each year to provide
nearly constant year-round East Portal rel easesthat maximize Upper Owens River flows;, flows should not
exceed 200 cfs below East Portal or 270 cfs below the Hot Creek confluence (EBASCO Environmental
et d. 1993). Maximizing Upper Owens River flowswould be most important during dry and normal water
years and may be partidly accomplished by using carry-over storagein Grant Lakereservoir (e.g., soring
water in wet years and releasing it to the Upper Owens River in dry or norma years). The magnitude of
flow augmentation should be determined by April 1 and releases should be started by July 1 and continue
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for oneyear. Depending on specific operationa schedules, this mitigation measure may partidly or totaly
mitigate for reduced physical habitat under this aternative.

Fixed minimum instream flows were identified that would reduce the adult brown trout habitat
impects to lessthan-sgnificant levels (alowing for a 9% reduction from point-of-reference conditions).
Spawning habitat is not consdered to be a limiting factor under most conditions and was consdered in
establishing minimum flows to reduce sgnificant impacts. Minimum flows of goproximately 150 cfsin
Segment 1 (below East Portal), 135 cfs in Segment 2 (above Hot Creek), and 180 cfs in Segment 3
(below Hot Creek) would reduce impacts to less-than-significant levels for brown trout.

# Sgnificantly reduces rainbow trout adult habitat in dry (-26%) and normal (-10%) years, and
increases spawning habitat in normal (19%) and wet (18%) years.

Mitigation Measures. Mitigation measures identified above for reduced brown trout
habitat generdly gpply to impacts on rainbow trout habitat. Minimum flows of approximatdy 150 cfsin
Segment 1 (below East Portal), 135 cfs in Segment 2 (above Hot Creek), and 170 cfsin Segment 3
(below Hot Creek) would reduce impacts to less-than-ggnificant levels for rainbow trout.

# Adversdy affectswater temperature conditionsindry yearssmilar tothe 6,370-Ft Alternative,
but impacts on fisheries production are consdered less than sgnificant.

# Degradeswater quality conditions but impacts on fisheries production considered less than
sgnificant.

# Maintains channd and streambed conditions.
# Significantly reduces adult brown and rainbow trout abundance.
MitigationM easur es. Mitigation measuresidentified abovefor reduced physica habitat
apply to impacts on trout abundance.
Lake Crowley Reservoir

# Slightly decreases fish productivity (less than 1%).

Middle Owens River

# Aquatic habitat and resourceswould not differ sgnificantly from the 6,372-Ft Alternative (see
page 3D-65).
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Pleasant Valley, Tinemaha, and Haiwee Reservoirs

# Maintainsfish productivity.

Los Angeles Aqueduct and Irrigation Canals

# Reduces fisheries habitat by lessthan-ggnificant levels.

IMPACTSAND MITIGATION MEASURES FOR
THE 6,383.5-Ft ALTERNATIVE

Changes in Resour ce Conditions

Rush Creek

Changes in resource conditions under the 6,383.5-Ft Alternative would be similar to those
occurring under the 6,377-Ft Alternative (see page 3D-66) except for increased severity of streambank
erosion, habitat restoration impacts, and loss of spawning gravels. FHows equa to or exceeding 250 cfs
would occur with the same frequency under the point of reference.
LeeVining Creek

Changes in resource conditions under the 6,383.5-Ft Alternative would be smilar to those
occurring under the 6,377-Ft Alternative (see page 3D-67).
Parker and Walker Creeks

Changes in resource conditions associated with the 6,383.5-Ft Alternative would be similar to
those associated with the 6,377-Ft Alternative (see page 3D-68).

Grant Lake Reservoir

Reservoir Fluctuations. Changes associated with the 6,383.5-Ft Alternative would be smilar
to those associated with the 6,377-Ft Alternative (see page 3D-69).

Reservoir Productivity. Average monthly reservoir eevations for the April-October period
under the 6,383.5-Ft Alternative would be reduced by 6 feet relative to point-of-reference levels. Lower
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average monthly reservoir levelswould reduce average monthly reservoir surface areaby 93 acres (11%).
During the 1940-1989 hydrologic period, reservoir Smulationsindicate there would be gpproximately 23
yearswith Sgnificant impactsonfish production. The6,383.5-Ft Alternativewould havesgnificant impacts
on fish productivity in Grant Lake reservoir.

Upper Owens River
Physical Habitat

Brown Trout. Under the 6,383.5-Ft Alternative, brown trout adult habitat would be
reduced 33% in dry years, 26% in normd years, and 3% in wet yearsrelaive to point-of-reference levels
(Table 3D-20). Brown trout spawning habitat would be reduced 21% in dry years, 5% in norma years,
and increased 40% in wet years (Table 3D-20).

RainbowTrout. Adult rainbow trout habitat would bereduced by 32%indry years, 25%
innormal years, and 3% in wet years relative to point-of-reference levels (Table 3D-20). The amount of
rainbow trout spawning habitat would be nearly the same in dry years, but would be increased 24% in
normal years and 35% in wet years (Table 3D-20).

Water Temperature. Under the6,383.5-Ft Alternative, thefrequency of monthly flowslessthan
75 cfs during June through September would occur in 20-30% of the years compared to less than 10%
of the years under the point of reference (see Chapter 3A, "Hydrology™). A corresponding increasein the
frequency of suboptimum water temperatures would reduce the amount of suitable habitat in the lower
reaches of the Upper Owens River, especidly in the reach below the Hot Creek confluence. Significant
impacts on trout populations, particularly below Hot Creek, may occur during summer months.

Water Quality. Water quality conditions under the 6,383.5-Ft Alternative would be further
degraded relative to the 6,372-Ft Alternative (see page 3D-61). The increased frequency of low flows
under the 6,383.5-Ft Alternative may cause sgnificant impactson fisheriesin Segment 3 relative to point-
of-reference conditions.

Channel Morphology and Spawning Gravel Characterigtics. Under the 6,383.5-Ft
Alternative, thefrequency of flowsexceeding 200 cfswould be decreased further (30% of thetime) relative
to the 6,377-Ft Alternative (see Chapter 3A, "Hydrology™), and potential habitat |osses associated with
increased bank erosion and meander cutoffs would be avoided in agreater number of years. Changesin
channd and subgtrate conditions are not expected to change significantly from point-of-reference
conditions.

FishPopulation Characteristics. Further reductionsin flows under the 6,383.5-Ft Alternative
would significantly reduce adult brown trout and rainbow trout habitat in dry and norma water years,
potentidly reducing adult populations in many years reative to point-of-reference levels. Significant
changes in the amount of available brown and rainbow trout spawning habitat under thisadternativewould
probably have no sgnificant effects on trout populations because spawning habitat does not appear to be
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limiting production in the Upper Owens River. Trout populationsin Segment 3 aso would be adversdly
affected by increased exposure to high summer water temperatures and poor water quality during periods
of low flow.

Lake Crowley Reservoir

Lake Crowley reservoir operations under the 6,383.5-Ft Alternative would decrease average
monthly water surface elevationsduring the April-October period and cause averagereservoir surfacearea
to decrease by gpproximately 108 acres (2%) relative to the point of reference (Table 3D-21). Smilarly,
average surface areaduring the November-March period would decrease by approximately 77 acres(2%)
compared to point-of-reference levels (Table 3D-21). Lower reservoir eevations under the 6,383.5-Ft
Alterndtive during elther period would adversely affect fish productivity in Lake Crowley reservoir because
of reduced reservoir surface areas. No significant impacts would occur under the 6,383.5-Ft Alternative
because surface areawould be reduced relative to the point of reference by lessthan the 10% significance
criterion in both the summer and winter periods. The 6,383.5-Ft Alternative would have dightly greater
impacts on fish productivity in Lake Crowley reservoir than would the dternatives discussed earlier.

Middle Owens River
Physical Habitat

Brown Trout. Under the 6,383.5-Ft Alternative, brown trout spawning habitat would be
ggnificantly increased rdlative to point-of-reference levels (Figures 3D-13 through 3D-16). Increasesin
spawning WUA would range from 12% in Segment 1 to 23% in Segment 2 (Tables 3D-22 through 3D-
25), and changesin WUA at individua spawning transects would range from an 8% decrease in Segment
3to al1l0% increase in Segment 2 (Table 3D-26). Changesinfry, juvenile, and adult WUA would not be
sgnificant.

Aquatic Invertebrates. Aquatic invertebrate habitat under the 6,383.5-Ft Alternative
would be increased relative to the 6,377-Ft Alternative (Figure 3D-17); average WUA would be
substantially greater (66%o) than the point-of-reference level (Table 3D-27).

LargemouthBass. Under the 6,383.5-Ft Alternative, largemouth bass spawning habitat
would be increased relative to the 6,377-Ft Alternative; average spawning WUA would be subgtantidly
greater (73%) than the point-of-reference level (Table 3D-28). Changesinfry, juvenile, and adult WUA
would be less than 9%.

Water Temperature. Themagnitude and frequency of water temperaturesunder the 6,383.5-Ft
Alternative would be similar to those occurring under the 6,377-Ft Alternative (see page 3D-70).
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Channel Morphology and Spawning Gravel Characteristics. Under the 6,383.5-Ft
Alternative, mean monthly Pleasant Valey Reservoir releases above 600 cfs would occur less frequently
(approximately 30% of the years) than under the point-of-reference (approximately 40% of theyears) (see
Chapter 3A, "Hydrology"). No substantial changes in channel and streambed conditions would be

expected.
Fish Population Characteristics

Brown Trout. Substantia increasesin brown trout spawning habitat under the 6,383.5-Ft
Alternative would potentialy increase brown trout fry production and recruitment relative to point-of-
referencelevels. However, fry abundance and subsequent abundance of older age classes may frequently
be limited by the amount of suitable fry habitat, which would remain virtualy unchanged over the range of
dternatives, and not spawning habitat. The Middle Owens River channd in the principa brown trout
rearing areaisgeneraly confined between steep banks, and shdlow-water habitat with low water velocities
isscarce over abroad flow range; during direct observation surveys at flows between 100 cfsand 200 cfs
inMay 1991, brown trout fry werefound only in aseverd |ocationswhere such habitat was present (Jones
& Stokes Associates 1992). Limited fry habitat was dso identified as a potentid cause of exceptionaly
low brown trout recruitment in 1979 (Deingtadt and Wong 1980b). Consequently, measurableincreases
in brown trout populations under the 6,383.5-Ft Alternative would not be expected; potentia changesin
the brown trout popul ation would be smilar to those described for the 6,372-Ft Alternative (see page 3D-
63).

LargemouthBass. Potentia changesin thelargemouth bass population would be smilar
to those described for the 6,372-Ft Alternative (see page 3D-63).
Pleasant Valley, Tinemaha, and Haiwee Reservoirs
Impacts on fishery resources under the 6,383.5-Ft Alternative would be the same as those
described for the No-Restriction Alternative (see page 3D-54).
Los Angeles Aqueduct and Irrigation Canals

Impacts on fishery resources under the 6,383.5-Ft Alternative would be smilar to those under the
6,372-Ft Alternative (see page 3D-63).
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Summary of Benefits and Significant I mpacts and
I dentification of Mitigation Measures
(6,383.5-Ft Alternative)

Rush Creek

# Causes resource changes Smilar to those of the 6,377-Ft Alternative (see page 3D-71),
except for increased severity of streambank erosion, habitat restorationimpacts, and spawning
gravel losses.

MitigationM easur es. Mitigation measuresareidentical tothosespecifiedfor the6,377-
Ft Alternative (see page 3D-72).

LeeVining Creek
# Causes resource changes smilar to those of the 6,377-Ft Alternative (see page 3D-72).

Mitigation M easur es. Mitigation measuresareidentica tothosespecifiedfor the6,377-
Ft Alternative (see page 3D-72).

Parker and Walker Creeks

# Creates and maintains good fish habitat. Substantial benefits to resource conditions under the
6,383.5-Ft Alternative would be identical to those associated with the 6,377-Ft Alternative
(see page 3D-73).

Grant Lake Reservoir

# Improves brown trout spawning success by decreasing lake leve fluctuations.
# Sgnificantly reduces fish productivity (11%).

MitigationM easur es. Declinesin Grant Lakereservoir surfaceeevationwould average
about 11% under the 6,383.5-Ft Alternative. Impacts on fish productivity could be lessened by the
improved brown trout spawning success, however, if Soawning habitat islimiting Grant Lakereservair fish
populations. Grant Lake reservoir aso is presently stocked by DFG, and this stocking program partialy
mitigates the effects of lower water surface elevations. Given these factors, the overall impact on Grant
L akereservoir fishery resourcesislessthan significant and mitigationisnot required. Establishing aspecific
minimum pool, while decreasing the flexibility for managing water resourcesfor instream or out-of-stream
beneficiad uses, could be used to enhance Grant Lake reservoir fishery resources.
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A fish stocking program coul d be devel oped, negotiated, andimplemented for Grant L akereservoir
by LADWP and DFG. The detalls of a fish socking program would require that success criteria be
edtablished, such as number or weight of annua trout yield to anglers, to maintain gamefish populations at
point-of-reference levels. Some consderations for a fish stocking program include:

estimated point-of-reference annud trout yield;

gze of fish to be stocked (fingerling, subcatchable, or catchable);
grain of trout to be stocked (rainbow and brown trout);

stocking density, frequency, and duration of season; and

exiding Cdifornia Fish and Game Commission fish planting policies.

FHRHFEHHE

Upper Owens River

# Sgnificantly reduces brown trout adult habitat in dry (-33%) and norma (-26%) years and
pawning habitat in dry years (-21%), and increases spawning habitat in wet years (40%).

MitigationM easur es. Mitigation measuresareidentical tothosespecifiedfor the6,377-
Ft Alternative (see page 3D-73).

# Sgnificantly reduces rainbow trout adult habitat in dry (-26%) and normal (-10%) years, and
increases spawning habitat in normal (19%) and wet (18%) years.

MitigationM easur es. Mitigation measuresareidentical tothosespecifiedfor the6,377-
Ft Alternative (see page 3D-74).

# Significantly degrades water temperature conditions below the Hot Creek confluence.

Mitigation Measures. Mantaning aminimum flow of 75 cfs, as measured below East
Portd, would mitigate this impaect to a lessthan-sgnificant level. Maintaining a minimum flow of
approximately 150 cfs, as measured below East Portal, would mitigate this impact completely, assuming
current diversion ratesin the Upper Owens River.

# Sgnificantly degrades water quaity conditions below the Hot Creek confluence.

MitigationM easur es. Impactsfromincreased arsenic concentrationsbelow Hot Creek
are difficult to accurately assess and mitigate without further study. The minimum flow of 75 cfs, as
measured below East Porta and recommended above to mitigate water temperatureimpactsto less-than-
sgnificat levels, would likely be satisfactory mitigation to reduce water quality impacts to less-than-
ggnificant levels, assuming current diversion ratesin the Upper OwensRiver. Maintainingaminimum flow
of gpproximately 150 cfs, as measured below East Portd, would likely mitigate these impacts completely,
assuming current diversion rates in the Upper Owens River.
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# Maintains channd and streambed conditions.
# Significantly reduces adult brown and rainbow trout abundance.

Mitigation M easur es. Mitigation measuresidentified abovefor reduced physica habitat,
increased water temperatures, and reduced water quality apply to impacts on trout abundance.
Lake Crowley Reservoir

# Decreasesfish productivity by less than 3%.

Middle Owens River

# Causes resource changes smilar to those of the 6,372-Ft Alternative (see page 3D-65).

Pleasant Valley, Tinemaha, and Haiwee Reservoirs

# Causes no dgnificant changes in fish productivity.

Los Angeles Aqueduct and Irrigation Canals

# Reduces fisheries habitat by less-than-significant levels.

IMPACTSAND MITIGATION MEASURES FOR
THE 6,390-FT ALTERNATIVE

Changesin Resour ce Conditions

Rush Creek

Changesin resource conditions under the 6,390-Ft Alternative would be smilar to those occurring
under the 6,377-Ft Alternative (see page 3D-66), except for increased severity of streambank erosion,
habitat restoration impacts, and spawning gravel |osses.
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LeeVining Creek

Changesin resource conditions under the 6,390-Ft Alternative would be smilar to those occurring
under the 6,377-Ft Alternative (see page 3D-67).

Parker and Walker Creeks

Changesin resource conditions associated with the 6,390-Ft Alternative would be smilar to those
associated with the 6,377-Ft Alternative (see page 3D-68).

Grant Lake Reservoir

Reservoir Fluctuation. Changes associated with the 6,390-Ft Alternative would be smilar to
those associated with the 6,377-Ft Alternative (see page 3D-69).

Reservoir Productivity. Changesin fish productivity associated with the 6,390-Ft Alternative
would be nearly identical to those associated with the 6,383.5-Ft Alternative (see page 3D-75). Average
monthly reservoir elevationsfor the A pril-October period under the 6,390-Ft Alternativewoul d bereduced
by 6 feet relative to point-of-reference levels. Lower average monthly reservoir levels would reduce
average monthly reservoir surface area by 100 acres (11%). Reservoir smulations for the 1940-1989
hydrologic period indicate there would be approximately 25 years with significant impacts on fish
production.

Upper Owens River
Physical Habitat

Brown Trout. Under the 6,390-Ft Alternative, brown trout adult habitat would be
reduced 37% in dry years, 31% in normd years, and 9% in wet yearsrelaive to point-of-reference levels
(Table 3D-20). Brown trout spawning habitat would be reduced 26% in dry yearsand 5% in norma years
and increased 40% in wet years (Table 3D-20).

Rainbow Trout. Adult rainbow trout habitat would be reduced 35% in dry years, 29%
in norma years, and 9% in wet years rdative to point-of-reference levels (Table 3D-20). Rainbow trout
spawning habitat would be reduced 5% in dry years, increased by 23% in norma years, and increased by
45% in wet years (Table 3D-20).

Water Temperature. Under the 6,390-Ft Alternative, the frequency of monthly flows lessthan
75 cfs during June through September would occur in 30-40% of the years compared to less than 10%
of the years under the point of reference (see Chapter 3A, "Hydrology"). Water temperature conditions,
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particularly in the reach below Hot Creek, would be further degraded relative to the 6,383.5-Ft
Alternative. Theincreased frequency of low flowswould significantly increasefisheriesimpacts, especidly
below the Hot Creek confluence, during summer months.

Water Quality. Water qudity conditions under the 6,390-Ft Alternative would be further
degraded relative to the 6,383.5-Ft Alternative (see page 3D-76). Significant impacts on fisheries may
occur in Segment 3 relative to point-of -reference conditions.

Channel Morphology and Spawning Gravel Characteristics. Channd and streambed
conditions under the 6,390-Ft Alternative would be smilar to those occurring under the 6,383-Ft
Alternative (see page 3D-76).

Fish Population Characterigtics. Under the 6,390-Ft Alternative, adverse impacts to adult
brown and rainbow trout abundance would be smilar to those under the 6,383.5-Ft Alternative (see page
3D-76), but somewhat exacerbated.

Lake Crowley Reservoir

Changes associated with the 6,390-Ft Alternative would be identica to those associated with the
6,383.5-Ft Alternative (see page 3D-77).

Middle Owens River
Physical Habitat

Brown Trout. Changes in the amount of physica habitat avalable to brown trout life
stages would be similar to those occurring under the 6,383.5-Ft Alternative (Figures 3D-13 through 3D-
16). Rdativeto the point of reference, spawning WUA would increase by 13% in Segment 1 and by 26%
in Segment 2 (Tables 3D-22 through 3D-25), and WUA changes a individua spawning transects would
range from a 6% decrease to a 12% increase relative to the point of reference (Table 3D-26).

Agquatic Invertebrates. Aquatic invertebrate habitat available under the 6,390-Ft
Alternative would beincreased rel ativeto the 6,383.5-Ft Alternative (Figure 3D-17); average WUA would
be substantidly greater (74%) than the point-of-reference leve (Table 3D-27).

Largemouth Bass. Under the 6,390-Ft Alternative, largemouth bass spawning habitat
would beincreased relative to the 6,383.5-Ft Alternative; average spawning WUA would be subgtantialy
greater (78%) than the point-of-reference leve (Table 3D-28). Changesin fry, juvenile, and adult WUA
would be less than 10%.
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Water Temperature. The frequency of suboptimum water temperatures under the 6,390-Ft
Alterndtive would beincreased dightly relativeto the 6,377-Ft Alternative (see page 3D-70). Mean daily
water temperaturesat Five Bridges Road woul d exceed the optimum rangefor brown trout morefrequently
inJune and August (4-5 more days per month) compared to the point of reference. Maximum daily water
temperatures would remain below the upper tolerance limit a al timesin the principa brown trout rearing
area. Thefrequency and magnitude of water temperaturesin October would be smilar to those occurring
under the 6,377-Ft Alternative. No measurable impacts on brown trout reproduction, growth, or survival
would be expected.

Under the 6,390-Ft Alternative, water temperatures would be dightly improved for largemouth
bassrdativeto the 6,377-Ft Alternative (see page 3D-70) but would remain below optimum rangesduring
the spring and summer months. No measurable benefits would be expected.

Channel M or phology and Spawning Gravel Char acteristics. Under the6,390-Ft Alternative,
mean monthly Pleasant Vdley Reservoir rel eases above 600 cfswould occur less frequently (30% of the
years) than under the point of reference (40% of theyears) (see Chapter 3A, "Hydrology"). No substantial
changesin channel and streambed conditions would be expected.

Fish Population Characteristics

Brown Trout. Potentid changes in the brown trout population under the 6,390-Ft
Alternative would be smilar to those described under the 6,372-Ft Alternative (see page 3D-63).

LargemouthBass. Potentid changesin thelargemouth bass population would be smilar
to those described for the 6,372-Ft Alternative (see page 3D-63).
Pleasant Valley, Tinemaha, and Haiwee Reservoirs
Impactson fishery resources under the 6,390-Ft Alternative would be the same asthose described
for the No-Resdtriction Alternative (see page 3D-54).
Los Angeles Aqueduct and Irrigation Canals

Impacts on fishery resources under the 6,390-Ft Alternative would be smilar to those under the
6,372-Ft Alternative (see page 3D-63).
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Summary of Benefits and Significant I mpacts and
I dentification of Mitigation Measures
(6,390-Ft Alternative)
Rush Creek
# Causes resource changes Smilar to those of the 6,377-Ft Alternative (see page 3D-71),
except for increased severity of streambank erosion, habitat restorationimpacts, and spawning
gravel losses.
MitigationM easur es. Mitigation measuresareidentical tothosespecifiedfor the6,377-
Ft Alternative (see page 3D-72).
LeeVining Creek
# Causes resource changes smilar to those of the 6,377-Ft Alternative (see page 3D-72).
Mitigation M easur es. Mitigation measuresareidentica tothosespecifiedfor the6,377-
Ft Alternative (see page 3D-72).
Parker and Walker Creeks
# Creates and maintains good fish habitat. Significant benefits to resource conditions under the
6,390-Ft Alternative would beidentical to those associated with the 6,377-Ft Alternative (see
page 3D-73).

Grant Lake Reservoir

# Improves brown trout spawning success by decreasing lake leve fluctuations.
# Sgnificantly reduces fish productivity (-11%).

MitigationM easur es. Mitigation measuresassociated with the 6,390-Ft Alternativeare
not required, as discussed for the 6,383.5-Ft Alternative. Enhancement opportunities are available, as
discussed for the 6,383.5-Ft Alternative (see page 3D-79).

Upper Owens River

# Causessgnificant adverseresource changessimilar to those of the 6,383.5-Ft Alternative (see
page 3D-80).
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Mitigation Measures. Mitigation measures are identica to those specified for the
6,383.5-Ft Alternative (see page 3D-80).
L ake Crowley Reservoir

# Slightly decreases fish productivity (less than 3%).

Middle Owens River

# Causes resource changes smilar to those of the 6,372-Ft Alternative (see page 3D-65).

Pleasant Valley, Tinemaha, and Haiwee Reservoirs

# Causes no dgnificant changes in fish productivity.

Los Angeles Aqueduct and Irrigation Canals

# Reduces fisheries habitat by lessthan-ggnificant levels.

IMPACTSAND MITIGATION MEASURESFOR
THE 6,410-FT ALTERNATIVE

Changesin Resour ce Conditions

Rush Creek

Changesin resource conditions under the 6,410-Ft Alternative would be smilar to those occurring
under the 6,377-Ft Alternative (see page 3D-66), except for increased magnitude and duration of flows
capable of inducing streambank erosion in Segment 6 (causing adverse effects on habitat restoration
efforts), loss of spawning gravelsin Segments 2 and 3, and asubstantia increase in available brown trout
spawning habitat in October and November. Because adult habitat was not increased to asimilar extent,
the potentid benefitsof additiona spawning habitat would belimited by theamount of adult habitat available
during spring and summer, which does not change gppreciably under |ake-leve dternativesat or abovethe
6,372-foot |ake eevation.
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LeeVining Creek

Changesin resource conditions under the 6,410-Ft Alternative would be smilar to those occurring
under the 6,377-Ft Alternative (see page 3D-67), except for ardatively largeincreasein available brown
trout spawning habitat resulting from higher flowsin October and November (Table 3D-13, Figure 3D-9).
The overdl increase in spawning habitat largely reflects WUA increases in Segments5 and 6. Spawning
WUA in Segment 2, however, would decrease relative to the 6,377-Ft Alternative (Table 3D-13).
Because of the importance of Segment 2 for brown trout Spawning and recruitment in lower Lee Vining
Creek, the 6,410-Ft Alternative would potentially reduce brown trout production relative to the 6,377-Ft
Alternative, but available spawning habitat would till besgnificantly greater than that available under point-
of-reference conditions.

Parker and Walker Creeks

Changesin resource conditions associated with the 6,410-Ft Alternative would be similar to those
associated with the 6,377-Ft Alternative (see page 3D-68).

Grant L ake Reservoir

Reser voir Fluctuations. Changesin spawning success associated with the 6,410-Ft Alternative
would be similar to those associated with the 6,377-Ft Alternative (see page 3D-69).

Reservoir Productivity. Changesin fish productivity associated with the 6,410-Ft Alternative
would be nearly identical to those associated with the 6,383.5-Ft Alternative (see page 3D-75). Average
monthly reservoir elevationsfor the A pril-October period under the 6,410-Ft Alternativewoul d bereduced
by 7 feet relative to the point-of-reference level. Lower average monthly reservoir levels would reduce
average monthly reservoir surface area by 114 acres (13%). Reservoir smulations for the 1940-1989
hydrologic period indicate there would be approximatey 26 years with significant impacts on fish
production.

Upper Owens River
Physical Habitat
Brown Trout. Under the 6,410-Ft Alternative, brown trout adult habitat would be
reduced 39% in dry years, 38% in normd years, and 30% in wet yearsrelativeto point-of-referencelevels
(Table 3D-20). Brown trout spawning habitat would be reduced 28% in dry years and 25% in normal
years and increased 38% in wet years (Table 3D-20).

Rainbow Trout. Adult rainbow trout habitat would be reduced 37% in dry years, 36%
innorma years, and 29% in wet yearsrelaive to point-of-reference levels (Table 3D-20). Rainbow trout
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spawning habitat would be reduced by 6% in dry years, and increased by 22% in norma years and 48%
in wet years (Table 3D-20).

Water Temperature. Under the 6,410-Ft Alternative, the frequency of monthly flowslessthan
75 cfs during June through September would occur in 30-60% of the years compared to less than 10%
of the years under the point of reference (see Chapter 3A, "Hydrology™"). Water temperature conditions,
particularly in the reach below Hot Creek, would be further degraded relative to the 6,390-Ft Alternative.
Fisheriesimpacts are considered sgnificant relative to point-of-reference conditions.

Water Quality. Water quaity conditions under the 6,410-Ft Alternative would be further
degraded relative to the 6,383.5-Ft Alternative (see page 3D-76). Significant impacts on fisheries may
occur in Segment 3 relative to point-of -reference conditions.

Channel M or phology and Spawning Gravel Char acteristics. Under the6,410-Ft Alternative,
mean monthly flows would nearly dways fdl within the optimum range for maintaining channel and
streambed conditions (see Chapter 3A, "Hydrology™). Benefits would likely occur relative to point-of-
reference conditions.

FishPopulation Char acterigtics. Under the6,410-Ft Alternative, Sgnificant reductionsinbrown
and rainbow trout habitat and increased exposure to adverse water temperature and water quality
conditions in Segment 3 in most years would result in additional adverse impacts on trout populations
relative to the 6,383.5-Ft Alternative (see page 3D-76).

L ake Crowley Reservoir

Lake Crowley reservoir operations under the 6,410-Ft Alternative would decrease average
monthly water surface e evationsduring the April-October period and cause averagereservoir surfacearea
to decrease by approximately 212 acres (5%) relative to the point-of-reference level (Table 3D-21).
Smilaly, average surface areaduring the November-March period woul d decrease by approximately 192
acres (4%) compared to the point-of-reference level (Table 3D-21). Lower reservoir eevations under
the 6,410-Ft Alternative during ether period would adversdly affect fish productivity in Lake Crowley
reservoir but only a lessthan-significant levels. The 6,410-Ft Alternative would have dightly greater
impacts on fish productivity in Lake Crowley reservoir compared to the aternatives discussed earlier.

Middle Owens River
Physical Habitat

Brown Trout. Under the 6,410-Ft Alternative, brown trout spawning, juvenile, and adult
habitat would beincreased rdlaiveto the 6,390-Ft Alternative and would be significantly increased rel ative
to point-of-reference levels (Figures 3D-13 through 3D-16). Spawning, juvenile, and adult WUA would
be increased by 31%, 13%, and 13%, respectively from the point-of-reference levels (Tables 3D-22
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through 3D-25). Spawning WUA would be increased by 25% in Segment 1 and by 38% in Segment 2,
and WUA a individua spawning transects would increase up to 25% (Table 3D-26). Fry habitat would
gill show little change from point-of-reference levels.

Aquatic Invertebrates. The amount of suitable aguatic invertebrate habitat under the
6,410-Ft Alternative would be increased relative to the 6,390-Ft Alternative (Figure 3D-17); average
WUA would be substantialy greater (92%) than the point-of-reference value (Table 3D-27).

Largemouth Bass. Under the 6,410-Ft Alternative, largemouth bass spawning habitat
would be increased relative to the 6,390-Ft Alternative; average spawning WUA would be subgtantialy
greater (96%) than the point-of-reference value (Table 3D-28). Adult WUA would increase by 12%,
while fry and juvenile WUA would remain virtualy unchanged.

Water Temperature. Water temperatureswould be similar to thoseoccurring under the 6,390-Ft
Alternative (see page 3D-84) except that suboptimum water temperatures would occur more frequently
during the warmest summer periods. The number of days with mean daily water temperatures above the
optimum range a Five Bridges Road would increase up to gpproximately 7 days in August. Maximum
daily water temperatures would remain below the upper tolerance limit at al times throughout the principa
brown trout rearing area. Measurable impacts on brown trout survival, growth, or reproduction would not
be expected.

Under the 6,410-Ft Alternative, water temperatures would be dightly improved for largemouth
bassrdativeto the 6,377-Ft Alternative (see page 3D-70) but would remain below optimum rangesduring
the spring and summer months. No measurable benefits would be expected.

Channel M or phology and Spawning Gravel Char acteristics. Under the6,410-Ft Alternative,
meanmonthly Pleasant Vdley Reservoir rel eases above 600 cfswoul d occur lessfrequently (approximately
20% of the years) than under the 6,390-Ft Alternative (approximately 30% of the years) or point-of-
reference conditions (approximately 40% of the years) (see Chapter 3A, "Hydrology"). No substantia
changesin channel and streambed conditions would be expected.

Fish Population Characteristics

Brown Trout. Reative to point-of-reference conditions, brown trout production would
be potentidly increased by significant increasesin spawning, juvenile, and adult habitat under the 6,410-Ft
Alternative. Fry habitat, however, would continue to beamgor limiting factor in many years. The brown
trout population would not likely differ sgnificantly from the popul ation under the 6,372-Ft Alterndtive (see
page 3D-63).
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LargemouthBass. Potentid changesin thelargemouth bass population would be smilar
to those described for the 6,372-Ft Alternative (see page 3D-63).
Pleasant Valley, Tinemaha, and Haiwee Reservoirs
Impactson fishery resources under the 6,410-Ft Alternative would be the same asthose described
above under the No-Restriction Alternative (see page 3D-54).
Los Angeles Aqueduct and Irrigation Canals
Impacts on fishery resources under the 6,410-Ft Alternative would be smilar to those under the

6,372-Ft Alternative (see page 3D-63).

Summary of Benefitsand Significant I mpactsand
I dentification of Mitigation M easures
(6,410-Ft Alternative)
Rush Creek
# Causes resource changes smilar to those of the 6,377-Ft Alternative (see page 3D-71).
MitigationM easur es. Mitigation measuresareidentical tothosespecifiedfor the6,377-

Ft Alternative (see page 3D-72).

LeeVining Creek

# Causes resource changes smilar to those of the 6,377-Ft Alternative (see page 3D-72),
except for aggnificant reduction in spawning habitat in Segment 2.

MitigationM easur es. Mitigation measuresareidentical tothosespecifiedfor the6,377-
Ft Alternative (see page 3D-72).
Parker and Walker Creeks
# Creates and maintains good fish habitat. Substantial benefits to resource conditions under the

6,410-Ft Alternative would beidentical to those associated with the 6,377-Ft Alternative (see
page 3D-73).
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Grant L ake Reservoir

# Improves brown trout spawning success by decreasing lake leve fluctuations.
# Sgnificantly reduces fish productivity (13%).

MitigationM easur es. Mitigation measuresassociated with the 6,410-Ft Alternativeare
identical to those discussed for the 6,383.5-Ft Alternative (see page 3D-79).
Upper Owens River

# Causessgnificant adverse resource changessimilar to those of the 6,383.5-Ft Alternative (see
page 3D-80), but somewhat exacerbated.

Mitigation Measures. Mitigation measures are identical to those specified for the
6,383.5-Ft Alternative (see page 3D-80).
Lake Crowley Reservoir

# Slightly decreases fish productivity (less than 5%)

Middle Owens River

# Causes resource changes smilar to those of the 6,372-Ft Alternative (see page 3D-65).

Pleasant Valley, Tinemaha, and Haiwee Reservoirs

# Mantansfish productivity.

Los Angeles Aqueduct and Irrigation Canals

# Reduces fisheries habitat by less-than-significant levels.
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IMPACTSAND MITIGATION MEASURES FOR
THE NO-DIVERSION ALTERNATIVE

Changesin Resour ce Conditions

Rush Creek

Changes in resource conditions under the No-Diversion Alternative would be smilar to those
occurring under the 6,410-Ft Alternative (see page 3D-86).

LeeVining Creek

Changes in resource conditions under the No-Diversion Alternative would be smilar to those
occurring under the 6,410-Ft Alternative (see page 3D-87), except for the occurrence of higher winter
flows, which could significantly increase therisk of winter trout mortality associated with ice formation and
downstreamdisplacement of trout (Aquatic SystemsResearch 1992). Someevidenceindicatesthat brown
trout in lower Lee Vining Creek may be more susceptible to downstream displacement and increased
mortdity during the winter. Flows ranging from 18 cfs to 54 cfs (mean 35 cfs) from December 1989
through March 1990 were associated with adeclinein surviva and abundance of 1-year-old and 2-year-
old trout, coinciding with gpparent downstream trout movements from the reach above U.S. 395 to the
reachbeow U.S. 395 (EA Engineering, Science, and Technology 1990b). These changescontrasted with
relaively stable trout abundance and distribution observed during flows of 5-10 cfs since 1987.

Parker and Walker Creeks

Average monthly flows in Parker and Walker Creeks under the No-Diverson Alternative would
be sgnificantly higher than levels under dl other dternaivesin most water years and months (see Chapter
3A, "Hydrology"). Flows in the driest years would be identical or smilar to those of other lake-level
dternatives at or above the 6,372-foot |ake el evation but would be sgnificantly higher in other water-year

types, particularly in wet years.

Habitat impact anadyses based on the Tennant Method indicate overal good agquatic habitat
conditions with excellent habitat conditions occurring in Waker Creek during norma water years (Table
3D-17). Compared to dl other dternaives, the No-Diverson Alternative improves habitat conditions
during dl but the high-flow months (Appendix O, Table O-1). The No-Diverson Alternative would
sgnificantly benefit aquatic habitats and resources compared to point-of-reference conditions in both
Parker and Walker Creeks. There would dso be sgnificant resource benefits in Waker Creek during
normal years compared to other lake aternatives at or above the 6,372-foot lake eevation.
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Hushing flows would occur frequently in June and July (every other year on average) in Walker
Creek and nearly 80% of the yearsin Parker Creek (see Chapter 3A, "Hydrology”). In wet years, the
June and July flows in both Parker and Waker Creeks would grestly exceed the recommended flushing
flows. Giventheunstablechannel configuration of certain reaches of both Parker and Walker Creeks, high
flows resulting from the No-Diverson Alternative would adversely affect resource conditions through
channel erosion. Despite these adverse effects, aguatic habitat conditions would nonetheless benefit
substantialy under the No-Diverson Alternative when compared to point-of-reference conditions. Rush
Creek may dso be adversdly affected by the increased frequency and magnitude of high flows in Parker
and Walker Creeks, which could exacerbate erosion impacts in Segments 5 and 6 of lower Rush Creek.

Grant L ake Reservoir

Reser voir Fluctuation. Under the No-Diversion Alternative, no adverseimpactson brown trout
gpawning success from reservoir fluctuations would occur for any water year. Compared to the other
dternatives, the No-Diverson Alternative would have the greastest beneficid effect on brown trout
gpawning successin Grant Lake reservoir.

Reservoir Productivity. Grant Lake reservoir operations under the No-Diversion Alternative
would increase average monthly water surface eevations for the April-October period by 23 feet and
increase average monthly reservoir surface areaby approximately 220 acres, relativeto point-of-reference
conditions (Table 3D-19). The No-Diverson Alternative would have substantial beneficia effects on
reservoir fish populations from approximately 25% increasesin reservoir surface areardative to point-of-
reference conditions. Reservoir smulations for the 1940-1989 hydrol ogic period indicate there would be
goproximately 35 years with subgstantia benefitsto fish production. The No-Diverson Alternative would
provide the most beneficia conditions for Grant Lake reservoir fish productivity compared to the other
dternatives.

Upper Owens River
Physical Habitat

Brown Trout. Under the No-Diverson Alternative, brown trout adult habitat would be
reduced 39% in dry years, 39% in normd years, and 31% in wet yearsrelativeto point-of-referencelevels
(Table 3D-20). Brown trout spawning habitat would be reduced 32% in dry years and 28% in normal
years and increased by 27% in wet years (Table 3D-20).

Rainbow Trout. Adult rainbow trout habitat would be reduced 38% in dry years, 37%
innormal years, and 30% in wet yearsrelaive to point-of-reference levels (Table 3D-20). Rainbow trout
gpawning habitat would be reduced 9% in dry years and increased 20% in norma years and 52% in wet
years (Table 3D-20).
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Water Temperature. Summer water temperature impacts under the No-Diverson Alternative
would be nearly identical to those under the 6,410-Ft Alternative (see page 3D-88).

Water Quality. Water qudity conditions under the No-Diverson Alternative would be nearly
identical to those under the 6,410-Ft Alternative (see page 3D-88).

Channel Morphology and Spawning Gravel Characteristics. Channd and streambed
conditions under the No-Diverson Alternative would be nearly identica to those occurring under the
6,410-Ft Alternative (see page 3D-88).

Fish Population Characteristics. Under the No-Diversion Alternative, Sgnificant reductionsin
brown and rainbow trout habitat and increased exposure to adverse water temperature and water quality
conditions in Segment 3 in most years would result in dight additiona adverse effects on trout populations
relative to the 6,383.5-Ft Alternative (see page 3D-76).

Lake Crowley Reservoir

Changesinlakeproductivity associated withtheNo-Diverson Alternativewould benearly identical
to those associated with the 6,410-Ft Alternative (see page 3D-88), except that reservoir surface area
during the November-March period would bedightly lower (Table3D-21). TheNo-DiversonAlternative
would have the greatest impacts on fish productivity in Lake Crowley reservoir compared to the
aternatives discussed earlier; however, reservoir surface areawould still be reduced by less than 5%, so
that impact is consdered less than sgnificant.

Middle Owens River
Physical Habitat

Brown Trout. Changesin spawning, juvenile, and adult brown trout habitat under the No-
DiversonAlternativewould besimilar to thoseunder the 6,410-Ft Alternative (Figures 3D-13 through 3D-
16). Increasesinspawning, juvenile, and adult habitat would be 37%, 14%, and 14%, respectively (Tables
3D-22 through 3D-25). Spawning WUA would increase by 31% in Segment 1 and by 38% in Segment
2, and changesin WUA at individua spawning transectswould exhibit increasesup to 29% (Table 3D-26).

Agquaticlnvertebrates. Aquaticinvertebrate habitat under the No-Diverson Alternative
would increase relative to the 6,410-Ft Alternative (Figure 3D-17); average WUA would be substantialy
greater (101%) than the point-of-reference level (Table 3D-27).
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LargemouthBass. Largemouth bass physica habitat available under the No-Diverson
Alternative would be smilar to that available under the 6,410-Ft Alternative except for an increase in
spawning habitat (Figures3D-18 through 3D-21). Average spawning WUA would besubstantialy greater
(112%) than the point-of-reference level (Table 3D-28).

Water Temperature. The magnitude and frequency of water temperatures under the No-
Diverson Alternative (Tables 3D-32 and 3D-33) would be similar to those occurring under the 6,410-Ft
Alternative (see page 3D-89).

Channel Morphology and Spawning Gravel Characteristics. Channel and streambed
conditions under the No-Diversion Alternative would be similar to those occurring under the 6,410-Ft
Alternative (see page 3D-89).

Fish Population Characteristics

Brown Trout. Potentid increases in brown trout production would be smilar to those
described for the 6,410-Ft Alternative, but fry habitat would continueto limit populations. The brown trout
popul ation under the No-Diverson Alternative would not differ sgnificantly from the population under the
6,372-Ft Alternative (see page 3D-63).

LargemouthBass. Potentia changesin thelargemouth bass population would be smilar
to those described for the 6,372-Ft Alternative (see page 3D-63).

Pleasant Valley, Tinemaha, and Haiwee Reservoirs

Impacts on fishery resources under the No-Diverson Alternative would be the same as those

described for the No-Restriction Alternative (see page 3D-54).
Los Angeles Aqueduct and Irrigation Canals
Impacts on fishery resources under the No-Diversion Alternative would be similar to those under

the 6,372-Ft Alternative (see page 3D-63).

Summary of Benefits and Significant | mpacts and
I dentification of Mitigation Measures
(No-Diversion Alternative)

Rush Creek

# Causes resource changes smilar to those of the 6,377-Ft Alternative (see page 3D-71).
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Mitigation M easur es. Mitigation measuresareidentica tothosespecifiedfor the6,377-
Ft Alternative (see page 3D-72).

LeeVining Creek

# Causes resource changes smilar to those of the 6,410-Ft Alternative (see page 3D-90),
except for higher winter mortdity.

Mitigation M easur es. Mitigation measuresareidentica tothosespecifiedfor the6,377-
Ft Alternative (see page 3D-72). Inaddition, diversionsduring October through March could be modified
to prevent flowsin lower Lee Vining Creek from exceeding 20 cfs; this change would reduce theincreased
risk of winter trout mortaity associated with higher flows and would reduce overal brown trout habitat in
Lee Vining Creek. It is unknown whether the benefits of reduced winter trout mortdity at lower flows
would be offset by population impacts from reduced habitats.

Parker and Walker Creeks

# Createsand maintainsgood fish habitat. The No-Diverson Alternative would have subgtantia
benefitsto resource conditionsin Parker and Walker Creeks compared to point-of-reference
conditions. In addition, habitat conditions would be significantly improved in Walker Creek
under the No-Diverson Alternative compared to other lake level alternatives between the
6,372- and 6,410-foot lake eevations, however, habitat benefits would be minimized or
eliminated because of adverse effects from high pesk flows on unstable channd reaches.

Mitigation Measures. Contral of flushing flows is infeasble under this dterndive.
Ungtable reaches could be stabilized over the long term through habitat restoration efforts; peak flows
resulting from the No-Diverson Alternative after that time would not create the adverse effectsthat would
occur short-term. Habitat restoration efforts could be focused on enhancing natural channel sabilization
features, such as redtricting livestock grazing, retoring riparian vegetation, effectively using sde channels
for water conveyance during pesk flow conditions, and establishing bank protection and habitat
improvement structures competible with the stream channel morphology. Because conditions under this
dternative would be improved relative to point-of-reference conditions, however, no mitigation measures
are required.

Grant Lake Reservoir

# Improves brown trout spawning success by decreasing lake leve fluctuations.
# Subsgtantialy increases fish productivity (25%).

Mono Basin EIR Ch 3D. Fishery Resources
1234/CH3D 3D-96 May 1993



Upper Owens River

# Causessgnificant adverseresource changessimilar to those of the 6,383.5-Ft Alternative (see
page 3D-80).

Mitigation Measures. Mitigation measures are identica to those specified for the
6,383.5-Ft Alternative (see page 3D-80).
L ake Crowley Reservoir

# Slightly decreases fish productivity (less than 5%).

Middle Owens River

# Causes resource changes smilar to those of the 6,372-Ft Alternative (see page 3D-65).

Pleasant Valley, Tinemaha, and Haiwee Reservoirs

# Maintains fish productivity.

Los Angeles Aqueduct and Irrigation Canals

# Slightly reduces fisheries habitat by lessthan-ggnificant levels

CUMULATIVE IMPACTSOF THE ALTERNATIVES

Related Impacts of Earlier Stream
Diversonsby LADWP

Mono Basin Tributaries

Subgtantia changes in aguatic habitat and fish populations occurred in Rush, Lee Vining, Parker,
and Walker Creeks from LADWP diversons and are described in detail by numerous scientists (Beak
Conaultants 1991; Trihey & Associates 1991; Aquatic Systems Research 1992; Stine 1992a, 1992b).
Sgnificant diversonsbeginning in the late 1940s caused prolonged periods of little or no flow that severely
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degraded aguatic and riparian habitats and virtudly eiminated the trout populations below the diversion
facilities (Beak Consultants 1991, Trihey & Associates 1991, Aquatic Systems Research 1992). Much
of theformer habitat va uesthat existed in thelower reaches of these creeks(i.e., complex channd structure
and habitat features in the bottomlands) was lost as a result of catastrophic geomorphic changes that
occurred in response to riparian vegetation losses, declinesin Mono Lake levels, and large uncontrolled
Foills (Stine 19923, 1992b). In generd, these changes adversely affected fish habitat by creating asteeper,
broader, shdlower main channd; stranding historica side channdss, €iminating poolsand woody cover; and
coarsening streambed sediments (Trihey & Associates 1991; Aquatic Systems Research 1992; Stine
19923, 1992b).

Additiond impacts contributing to the poor fish populationsin the four sreamsincludelikely short-
term LADWP operations detrimenta to fish populations and habitat, gravel recruitment losses from
LADWP diverson fadilities, sreamflow reductions and fish entrainment attributable to in-basin irrigation
diversons, and migration limitations from road crossings and LADWP diverson facilities.

Grant L ake Reservoir

In the late 1930s, LADWP enlarged the area of Grant Lake reservoir to 1,094 acres and its
capacity to 47,525 af (Sada1977). Withthe congtruction of the Lee Vining conduit and the Mono Craters
Tunnd, Grant Lake reservoir was operated asthe main diversion pool for delivering water from Rush, Lee
Vining, Parker, and Waker Creeksto the Owens River basin. The enlargement of Grant Lake reservoir
provided increased lacustrine habitat for planted and resident trout, but largelakeleve fluctuationsreduced
lake productivity and crested adverse effects on spawning success in the reservoir inundation zone (Sada
1977).

Upper Owens River

During 1941 through 1989, water exports from Mono Basin increased average annud discharge
in the Upper Owens River from 76 to 168 cfs and led to increased channel erosion, widening, and
draightening, and congruction of artificia channesto bypassadditiona highflows. Thehigher flow regime
has been accompanied by a reduced number of channel meanders and reduced channel length between
East Portal and the Hot Creek confluence. Changesin channel meanders and bank stability are attributed
to acombination of increased flows since 1941 and continued livestock grazing. (EBASCO Environmenta
etal. 1993))

Despite physica changes to the Upper Owens River, fish population surveys conducted recently
and in the 1980s indicate that trout population dengties in the Upper Owens River are comparable or
higher than dengties estimated in other eastern Sierra Nevada streams (EBASCO Environmentad et d.
1993). Trout collected in 1990 were in excellent condition and showed rapid growth (EBASCO
Environmenta et d. 1993). Although pre-1941 data are extremely limited, existing trout populations are
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in excellent condition; therefore trout populations likely have been maintained or perhaps increased by
LADWP flow augmentations into the Upper Owens River. The increased flows since 1941 sgnificantly
increased adult trout habitat and reduced adverse water temperature and water quality effectsin the Upper
Owens River, particularly below Hot Creek.

L ake Crowley Reservoir

Theformation of Lake Crowley reservoir in 1941 created habitat for auniqueand highly productive
fishery. Lake Crowley reservoir has been the focus of an intense hatchery stocking program, supporting
one of the largest trout fisheriesin Cdifornia. The large inundetion area, high akalinity, rdaively shalow
depth, and moderate lake leve fluctuations have al contributed to the reservoir'shigh productivity (Pister
1965), which likely exceedsthat provided by the former stream environment. Substantial spawning habitat
remainsin the Upper Owens River for Lake Crowley reservoir trout, despiteinundation of asection of the
lower end of the Upper Owens River. The native Owens sucker is ill abundant in Lake Crowley
reservoir, but the tui chub has hybridized with the Lahontan subspecies that was introduced as bait by
anglers (Moyle 1976).

Middle Owens River

Mono Basin water exports and the congtruction and operation of Long Valey Dam and Pleasant
Vdley Dam changed the Middle OwensRiver flow regimesubstantidly. Flow augmentation and regulation
increased average annud discharges and created amore variable flow regime characterized by morerapid
flowfluctuationsthan existed historically (Hickson and Hecht 1992). Since 1947, these changes, dlongwith
Spraying, burning, and removal of riparian vegetation by grazing interests, were accompanied by increases
in channel width and loss of bank cover. Further flow increases beginning in 1970 are reported to have
accelerated bank erosion and collapse of many of the existing undercut banks by 1971 (Ponder and
Deinstadt 1978). A recent investigation of geomorphic and vegetative changes indicates that the Owens
River channel between Pleasant VValey Dam and Five Bridges Road has not undergone large or systematic
changes in channe pattern, hydraulic geometry, and geomorphic characterigtics snce 1971 (Hickson and
Hecht 1992).

The congtruction of Pleasant Valley Dam blocked grave recruitment to spawning areas below the
dam and formed a complete barrier to fish migration. A combination of reduced gravel recruitment and
high flows below the dam reduced the amount of suitable spawning gravels, degraded the streambed, and
armored the streambed with coarser materias (Williams 1975). Fish kills or "near" fish kills occurred
below the dam in the 1970s from low dissolved oxygen levels in Pleasant Valey Reservoir. An aerding
device was subsequently ingtaled at the dam to avoid future fish kills (Ponder and Deinstadt 1978).

Changes in the Middle Owens River flow regime may have contributed to declines in native fish
species, but the earlier introduction of nonnative species, such as brown trout, probably had the greatest
impact on native fish digtribution and abundance. 1n the late 1960s, fisheries management changed from
a predominantly put-and-take fishery maintained by hatchery rainbow trout to awild brown trout fishery.
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The 16-mile reach below Pleasant Valey Dam was designated awild trout management areain 1972 and
became Cdlifornias top brown trout stream in terms of total angler use and number of trout harvested
(Deingtadt and Wong 1980&). Periodic cred surveys since 1967 detected agenerd declinein angler use
and catchduring the 1970sfollowed by areturnto higher levelsin the 1980s; catch per unit effort exhibited
no apparent trend between 1967 and 1988 (Deinstadt 1988, Deinstadt and Wong 1980a). Although
brown trout populations have evidently not declined during this period, high flows during the spawning and
early rearing period were identified as having negative effects on brown trout recruitment (Deinstadt and
Wong 1980a, 1980b).

Lower Owens River

Few specific dataare available on Lower Owens River fish popul aionsand habitat and how these
resources were affected by LADWP operations. LADWP's modified flow regimes, in concert with the
large number of nonnative species introduced into the Lower Owens River system, were mgor factors
contributing to the decline in native fish fauna and the establishment of the exigting fishery. Dewetered
conditionsin the Lower Owens River below the LA Aqueduct had substantial adverse effects on native
fishpopulationsbefore 1941, but theseimpactswere associ ated with other LADWPwater export projects.

Pleasant Valley, Tinemaha, and Haiwee Reservoirs

Pleasant Valey and Tinemaha Reservoirs impounded Owens River flows and inundated former
stream habitat. The reservoirs habitats are more favorable to introduced species, and impacts were
primarily on native fish species. Congruction of Haiwee Reservoir, an off-river sorage impoundment,
resulted in creation of warmwater fisheries habitat.

Los Angeles Aqueduct and Irrigation Canals

These LADWP conveyance facilities have provided new habitat for limited populations of
introduced warmwater and coldwater fish species.

Related I mpacts of Other Past, Present, or
Anticipated Projectsor Events

Mono Basin Tributaries

In-basin agriculturd diversons contributed to dtered streamflow and habitat conditionsin Mono
Basintributariesprior to and during LADWP diversons. Irrigation diversonssgnificantly reduced summer
flows aong portions of Lee Vining, Rush, Parker, and Walker Creeks (Trihey & Associates 1992a;
EBASCO Environmenta and Water Engineering and Technology 1991b, 1991c). Summer flow
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reductions, especidly during drought periods, would have had asignificant adverse effect on the qudity and
quantity of aquatic habitat immediately below the diverson points and farther downstream as well,
depending on specific diverson quantities and locations.  The diverson structures and unscreened
conveyance facilitiesfrom these diversions woul d have caused passage problems and direct losses of trout
fry, juveniles, and adults and aguetic invertebrate drift.

InLeeVining Creek, regulation of flowsfor power production reduced natura flowsduring spring
and summer and augmented naturd flows during winter. Storage and peaking operations at upstream
reservoirsand hydrodectricfacilitieson Lee Vining Creek would have modified flow regimesand had some
undocumented effect on fisheries populations.

Road crossings by LADWP and others have interrupted natura trout migrations and movements
in dl four streams.

Although quantitative information on pre-1941 aquetic habitat conditions and fish populations is
extremely limited, historical records and accounts indicate that lower Lee Vining Creek and Rush Creek
were characterized by a multiple channd system, dense riparian vegetation, and diverse aguatic habitat
(Stine 19923, 1992b; Trihey & Associates 1991). Lee Vining Creek and Rush Creek supported good
to excellent fisheries; catchable-sizerainbow and brown trout were abundant (McAfee 1990; Vestal 1990,
Court Testimony, Volumes| and I1). Parker and Waker Creeks also supported fisheries, but information
on their fisheries is less definitive than for Lee Vining and Rush Creeks. These excellent fishery conditions
exiged in Mono Badin tributaries despite ongoing in-basin agricultura diversons, livestock grazing, and
hydroelectric power operations. Not until LADWP activities were underway were fisheriesresourcesin
the four mgjor streams substantialy dtered.

Grant L ake Reservoir

Before LADWP diversons, Grant Lake's natural outlet was dammed and water was diverted into
severd irrigation cands (Stine 1992b). The resulting impoundment was relatively smal but supported a
fishery for hatchery-reared trout and wild brown trout produced in upstream spawning areasin Rush Creek
or inthelakeinundation zone. Consequently, Grant Lakereservoir provided generdly smilar habitats both
beforeand after LADWPactivities. BeforeLADWPsenlargement of Grant Lakereservoir, thereservoir's
gmdler sze would have minimized adverse effects on naturd production resulting from brown trout
spawning withinthereservoir inundation area. Future reductionsininflow to Grant Lakereservoir resulting
from new or increased in-basin water diversions would be a cumulative impact on available water supply
for meeting beneficid usesidentified in the EIR.
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Upper Owens River

Impacts on aguatic and riparian habitat in the Upper Owens River before LADWP Mono Basin
exportswerelargdy rdated toin-basn agricultura diversonsand livestock grazing. Agricultura diversons
decreased flows aong portions of the Upper Owens River and caused additional water qudity impacts
associated with agriculturd return drainage. Livestock grazing reduced riparian vegetation, increased
streambank erosion, and was the primary source of nutrient loading to the river. Future reductions in
inflows from in-basin agricultura diversons would contribute to sgnificant cumulative water qudity and
temperature impacts on aquiatic resources.

L ake Crowley Reservoir

Impacts on fish habitat and populations in the Upper Owens River before the formation of Lake
Crowley reservoir occurred seasondly because of diversons for agricultural and grazing purposes.
Impacts were probably locaized and limited to drought periods. Unscreened diversions probably caused
direct losses of fish, and in some cases, seasonally dewatered portions of the channd or significantly
reduced flows.

Lake Crowley reservoir is an LADWP-controlled impoundment, and other past, present, or
anticipated projectsor events have had limited effects on thefish popul ations or habitats present snceL ake
Crowley reservoir was constructed.

Middle Owens River

Changes in channd form and riparian habitat reported in 1971 were likely triggered by intensve
grazing, clearing of dense riparian vegetation, and further increases in streamflows associated with Mono
Basndiversons. Additiona water availablefor agricultura use aso increased nutrient loading to theriver
as areault of increased agriculturd return drainage. The relaive importance of each of these factors is
unclear, but dl factors likely degraded habitat conditions since 1941.

L ower Owens River
Most impacts are smilar to impacts on the Middle Owens River, induding intensve grazing and
remova of riparian vegetation.

Pleasant Valley, Tinemaha, and Haiwee Reservoirs

Thesereservoirsareal LADWP-controlled impoundments, and other past, present, or anticipated
projects or events have had limited effects on the fish populations or habitats present in these reservoirs.
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Los Angeles Aqueduct and Irrigation Canals

These conveyance facilities are dl LADWP-controlled facilities, and other past, present, or
anticipated projects or events have limited effects on the fish populations or habitats present in these
fadilities.

Significant Cumulative Impacts for
All Alternatives

Mono Basin Tributaries

# Longterm LADWP operdions have resulted in dgnificant cumulative impacts on
geomorphology and fish populationsin Rush, Lee Vining, Parker, and Walker Creeks.

None of the proposed EIR aternatives would succeed in restoring aquatic habitat and fish
populations to prediversion levels within the reasonable future. Implementation of the No-Restriction
Alterndtive would dewater lower Lee Vining Creek, lower Rush Creek, Parker Creek, and Walker Creek
in many years and return these streams to the degraded state that existed before restoration of permanent
flows. Because of additiona habitat degradation associated with geomorphic and vegetative changes,
mosily associated with LADWP'slong-term diversions, restoration of continuousflowsunder the 6,372-Ft
Alternative and higher evation lake leve dternativeswould not fully restore the habitat values or fisheries
that existed before 1941. All dternatives, therefore, would continue to have significant adverse cumulative
impacts on geomorphology and fish populations would remain on mgor sections of Rush, Lee Vining,
Parker, and Waker Creeks, particularly in the lower portions of Rush and Lee Vining Creeks.

# Short-teem LADWP operations have resulted in dSgnificant cumulative impacts on
geomorphology and fish populationsin Rush, Lee Vining, Parker, and Walker Creeks.

None of the proposed EIR aternatives would succeed in restoring aquatic habitat and fish
populationsif short-term L ADWP operationsincluderapid flow changesas occurred on Lee Vining Creek
inMay 1990. Thesetypesof eventslikely occurred periodicaly snce 1941, causing Sgnificant cumulative
effectsby minimizing or completely diminating the benefits of restored minimum flowsor habitat restoration
efforts.

# LADWPdverdonfadilitieshaveresultedinsgnificant cumulaiveimpactsongrave recruitment
in Rush, Lee Vining, Parker, and Walker Creeks.

Downstream gravel recruitment from upstream sources is impeded at all LADWP's diverson
gtructures. Noneof the proposed EIR aternativeswould succeed in restoring grave recruitment to thefour
affected streams. Higher flowswill not addressthisimpact because gravelswill il betrapped behind the
diversgon fadilities, and higher flows would serve to transport many of the gravels completely through the
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system into Mono Lake because of the loss of the complex channd structure that served to retain gravels
a high flows.

# Road crossngsand LADWP diverson facilities have resulted in sgnificant cumulative impacts
on migrating trout populations in Rush, Lee Vining, Parker, and Walker Creeks.

None of the proposed EIR dternatives would correct existing problems from road crossings and
LADWP diverson gructures that limit or preclude upstream migrations of spawning trout. The overal
ggnificance of these barriers is individualy relaively smdl, but, when taken together and with the other
impacts on the creeks, these barriers have contributed to the significant adverse effects that have depleted
fish populations since 1941.

Grant L ake Reservoir

LADWP's enlargement of Grant Lake reservoir expanded the lacustrine habitat and potential
carying capecity of the lake, which increased fish production over leves that occurred during the
prediversion period. Over the range of proposed adternatives, lakelevelswould fluctuatewithintherange
of higtoricd levels, but production would remain higher than prediverson levels. No sgnificant cumulative
adverse effects would occur under any dterndive.

Upper Owens River

Under historica conditions, flow augmentation, in combinationwith continued livestock grazingand
channd creation inthe Upper OwensRiver, hasadtered aquatic habitat conditionsfrom prediversionlevels,
but changes in game and or nongame native fish populations cannot be ascertained with available data.
Given the excdlent trout fishery that has been maintained on the Upper Owens River, no sgnificant
cumulative impacts on trout resources have occurred.

Severd conditions associated with Mono Basin exports and flow augmentation have maintained
and even enhanced aguetic habitat and fish populations in the Upper Owens River. The enhanced flow
levds subgtantidly increase the amount of suitable trout habitat by increasing available physica habitat
throughout the Upper Owens River and improving water temperature and water quaity conditions,
particularly inthe reach below the Hot Creek confluence. The Upper Owens River channel has apparently
adjusted to the higher flow regime, and no significant problems are related to channd gability or flushing
flows (EBASCO Environmentd et d. 1993). Spawning gravels have remained abundant under the higher
flow regime. Inaddition, LADWP's cregtion of Lake Crowley reservoir and the intensive trout planting
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program have greetly increased the fish production potentid of the basin and provided a productive lake
environment for trout produced in the Upper Owens River.

Lake Crowley Reservoir

Game fish in Lake Crowley reservoir have been subgtantialy benefited reative to thelr
preimpoundment habitat and fish populations. No significant cumulative adverse impacts would occur
under any dternative.

Middle Owens River

The aguatic habitat conditions that would occur in the Middle Owens River over the range of
proposed EIR dternatives generdly fal within the range of conditionsthat have occurred snceflowswere
augmented further by Mono Basindiversonsin1971. While changesin resource conditionssincethat time
have not been sgnificant, impacts related to bank eroson, streambed armoring, and loss of riparian
vegetation in earlier years appear to have occurred and may be significant. Without pre-1941 data,
however, the effects of these habitat modifications on brown trout or nongame native fish populations
cannot be ascertained.

Given the current excellent condition of the Middle Owens River brown trout fishery, the habitat
impacts that have occurred have not caused sgnificant cumulative impacts on brown trout populations.
Since 1971, severd changes in the Wild Trout Management Area have minimized cumulative impacts on
fisheries resources and habitat. Losses of undercut banks and riparian vegetation have been partidly
compensated for by substantia increasesin the extent of dense riparian vegetation in the lower reaches of
the Wild Trout Management Area. Similar increases have not occurred in the upper reaches, possibly
because of localized channd incision; past disturbances to soil and vegetation; and continued grazing,
recreationa use, and dam maintenance activities (Hickson and Hecht 1992). Impactsrelated to reductions
in usable spawning gravels have aso been reduced by congtruction of the Pleasant Valley Spawning
Channel, which continues to provide an important spawning area for brown trout. Potentia impacts of
fluctuating flows on spawning and early rearing success have been reduced by LADWP's efforts to limit
and stabilize flows during the migration, spawning, incubation, and early rearing period.

# Multiple factors contribute to significant cumulative adverse impacts on Owens tui chub and
Owens speckled dace.

Native Owens tui chub and Owens speckled dace populations apparently had declined by 1940
but were till present in the main river where somewhat stable popul ations of Owens sucker sill occurred.
The Owens tui chub and Owens speckled dace populations are Hill rdatively low. The complex
interactions between water diversons, water impoundments, modified flow patterns, grazing, and
competition from introduced species such as brown trout have been responsible for the declines, but
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specific data are unavailable to attribute these declines to any specific factor. Continued declinesin their
populations since 1941 cannot be verified.

Lower Owens River

The dewatering of the Lower Owens River below the LA Aqueduct caused sgnificant cumulative
impacts on al fisheries resources in the affected river ssgment. Owenstui chub, Owens speckled dace,
and Owenssucker likely were present in the Lower Owens River, but popul ationswere probably declining
before LADWPdiversons. Thedewatering of the Lower OwensRiver below the LA Aqueductisamgor
contributing factor to the population losses of these species, but becauise the dewatering occurred before
1940 and is unchanged by any of the EIR dternatives, it is not consdered further in this EIR.

The coldwater trout fishery that exigsimmediately below TinemahaReservoir ismaintained largely
by plantings of catchable-sze rainbow trout and would be relatively unaffected by any of the dternatives.
Pleasant Valley, Tinemaha, and Haiwee Reservoirs

No significant cumulative impacts are associated with any of the aternatives to these reservoirs.

Los Angeles Aqueduct and Irrigation Canals

No dgnificant cumulative impacts are associated with any of the dternatives to the LA Aqueduct
or irrigation cands.

Mitigation Measuresfor Significant Cumulative
Impactsfor All Alternatives

Mono Basin Tributaries and Grant L ake Reservoir

# Longterm LADWP operdions have resulted in dgnificant cumulative impacts on
geomorphology and fish populationsin Rush, Lee Vining, Parker, and Walker Creeks.

Mitigation measures for the sgnificant cumulative impacts to the natura stream channdls and fish
populations in the four streams cannot fully reduce the impactsin certain stream segments because of the
severity of the impacts. Thisis particularly true for lower Rush and Lee Vining Creeks where complete
habitat restoration will require 50 or moreyears. The severity of the cumulativeimpactsrequiresmitigation
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that goes beyond the standard provision of adequate or optimum flows. Additiona stream rehabilitation
is necessary to shorten the time frame that would be required to restore habitat to near 1940 conditions.

Establish Minimum Instream Flow Requirements. Minimum ingream flow reguirements
should be established to improve brown trout habitat conditions under existing channd conditions. The
minimum instream flow recommendationsfor lower Rush Creek (Beak Consultants 1991) and Lee Vining
Creek (Aquatic Systems Research 1992) generdly provide the basisfor meeting thisobjective. The court
has specified that licenses require LADWP to "release sufficient water . . . to reestablish and maintain
the fisheries that existed in them prior to its diverson of water” (Cdtrout |1 decison). This court order is
more specific than California Fish and Game Code Section 5937, which requires sufficient bypass flows
to keep in "good condition” any fish that may be planted or exist below the dams.

Prdiminary DFG stream evauation report recommendations below agpply to existing channel
conditions only, and these recommendations should be reevaluated after 10 years from date of
implementation to ensure that such flows are dill gppropriate (Table 3D-32). Mgor segments of dl four
dreams are not in dynamic equilibrium, and naturd channd dynamics in association with any habitat
restoration efforts could substantially change channel morphology over time, which could affect these
possible instream flow requirements.

Beak Conaultants (1991) specified thefollowinginstream flowsfor Rush Creek under dry, normd,
and wet year hydrologic conditions (in cfs):

April - 35, 59, 60;

May - 60, 60, 60;

June - 60, 60, 60;

July - 45, 60, 60;
August - 42, 60, 60;
September - 40, 60, 60;
October - 36, 58, 60;
November - 30, 40, 56;
December - 30, 40, 56;
January - 31, 44, 57,
February - 32, 48, 54; and
March - 34, 52, 54.

HFHHFHFHFHRHRHFHFRHFHH

Rush Creek minimum instream flow recommendations proposed by DFG (Gibbons pers. comm.),
which are based on Beak Consultants (1991) are as follows for dry, norma, and wet year hydrologic
conditions (in cfs):

# April - 35,59, 84;
# May - 75, 100, 100;
# June- 72, 100, 100;
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July - 45, 100, 100;
August - 42, 93, 100;
September - 40, 69, 100;
October - 36, 58, 93;
November - 30, 40, 71;
December - 30, 40, 71;
January - 31, 44, 57,
February - 32, 48, 54; and
March - 34, 52, 54.

FHRHFEHFRFHHRH

The Beak Consultants (1991) report did not consider tributary inflow from Parker and Walker Creeksand
a so established amaximum flow limit (100 cfs) identical to the minimum flow reguirement in certain months
and water year conditions. Consequently, flows higher than are actudly necessary to optimize fishery
conditions would occur inlower Rush Creek because of the additiond flow requirementsfrom Parker and
Waker Creeks. Observed channd losses would dso likely decline over time as channd and adjacent
groundwater tables are recharged. 1n addition, such flows would exceed 100 cfs and induce streambank
erosion and channel meandering in lower Rush Creek (Begk Consultants 1991). DFG's ingtream flow
recommendations for Rush Creek should be reevauated to reflect the contributions from Parker and
Walker Creeks.

Lee Vining Cresk minimum ingtream flow requirements or the naturd flow, whichever isless, as
measured immediately below the LADWP diverson dam, should beasfollows (Aquatic SysemsResearch
1992):

# April 1-September 30: 45 cfsand
# October 1-March 30: 40 cfs.

October through March minimd flow requirements between 20 and 40 cfs would reduce winter-related
trout mortalities and should dso be consdered. Flows aslow as 20 cfs during this period would minimize
winter-related mortaitiesand optimize avail able pawning habitat in Segment 2 over the short term because
few adults are present in Segments 5 and 6 to use the greater spawning habitat created a higher flowsin
these segments.

Parker Creek minimum instream flow requirements or the naturd flow, whichever is less as
mesasured immediately below the LADWP diversion dam, should be the court-ordered flows as follows
(Cdifornia Department of Fish and Game 1992a):

# October-March - 6 cfsand
# April-September - 9 cfs.
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Walker Creek minimum instream flow requirements or the naturd flow, whichever is less as
measured immediately below the LADWP diversion dam, should be the court-ordered flows as follows
(Cdifornia Department of Fish and Game 1992b):

# October-March - 4.5 cfsand
# April-September - 6 cfs.

Develop and Implement Appropriate Habitat Restoration Plans. The recommended
mitigation is to develop and implement certain aspects of the proposed habitat restoration plans for Rush
Creek (Trihey and English 1991), Lee Vining Creek (Trihey and English 1991, Aquatic Systems Research
1992), Parker Creek (Cdifornia Department of Fish and Game 1992a), and Walker Creek (Cdifornia
Department of Fishand Game 1992b). Theserestoration planscould providethe mechanismfor successtul
mitigation to the degree possible.

The purpose of the habitat restoration programsisto help reestablish aguatic and riparian habitat
conditions that benefited fish populations before 1941 (Trihey and English 1991). Such work, however,
isintended to partidly mitigate for catastrophic losses of aguatic and riparian habitat by accelerating what
otherwise would be a very dow natural recovery process (Trihey & Associates 1991). Some of the
physica characteristicsthat benefited pre-1941 fish popul ations cannot be restored, and compensation for
suchlosseswill be achieved by improving some portions of Rush and Lee Vining Creeks beyond their pre-
1941 conditions (Trihey & Associates 1991).

The need for channel maintenance and flushing flows should be assessed periodicaly aspart of the
habitat restoration monitoring program. With the restrictions on high flows discussed above, gravel qudity
and channel conditions should be evaluated periodicaly to determinethe need for acontrolled flushing flow
event. The addition of gravels or scarification of existing gravels should be consdered in lieu of high flows
if adverse effects on habitat restoration efforts in lower reaches are anticipated. As habitat restoration
proceeds and channels and streambanks become more resistant to erosion, channel maintenance and
flushing flows should be reeva uated.

Mitigation measures discussed below must be coordinated and integrated with current and future
habitat restoration and monitoring efforts to ensure amaximum probability of achieving restoration goals.

Limit Magnitude and Frequency of High Flow Events. Animportant eement of the habitat
restoration plans and the andyses conducted in this EIR is to limit the magnitude of potentidly dameaging
high flowsin al four creeks by dlowing LADWRP exports during high flows, digpersing high flows among
additiond stream channels, or diverting a portion of the flow into irrigation cands for spreading and
groundwater recharge. Under existing channel conditions, reducing the frequency and magnitude of pesk
flowsin Mono Badin tributaries will facilitate the progress of habitat restoration efforts, aswel asminimize
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adverse impacts of high flows on the trout population. As geomorphic conditions change on each creek,
specific channd maintenance and flushing flow requirements should be reevauated.

Rush Creek ingtream flow rel eases, asmeasured immediately below the LADWP diversion, should
not exceed 80 cfs except when the diverson capacity is unableto limit flowsto thisleve. This maximum
flow limitation, which accounts for Parker and Waker Creeksinflow, would minimize streambank erosion
and adverse effects on habitat restoration effortsin lower Rush Creek. Periodic channel maintenance and
flushing flows should be gradudly implemented through the habitat restoration plans, including specific
meagnitudes, frequencies, and durations. An example channd maintenance and flushing flow schedule for
Rush Creek would be to ramp flows up to 125-150 cfsfor 3 days once during the 1995-1999 period, up
to 150-175 cfsfor 5 days once during the 2000-2004 period, and so forth, during natura high flow periods
in June and July.

Smilar to Rush Creek, Lee Vining Creek instream flow releases, as measured immediately below
the LADWP diverson, should not exceed 100 cfs except when the diverson capacity is unable to limit
flowsto thisleve. All other conditions described above for Rush Creek apply to Lee Vining Creek, as
wdl. Aquatic Systems Research (1992) recommended a 160-cfs maximum flow, the present court-
mandated flushing flow. This flow is too high, however, with respect to the adverse impacts on fish
populations observed at streamflows between 112 and 204 cfsin 1990 and 1991. LeeVining Creek, in
itspresent condition, has extremely limited refuge habitat in the lower portion of the creek, and flows higher
than approximately 100 cfswill likely cause much grester direct mortdlity to trout than the indirect impacts
of less-than-adequate flushing flows.

Parker Creek instream flow releases, as measured immediately below the LADWP diversion,
should not exceed 25 cfs except when the diverson capacity isunableto limit flowsto thisleve or flushing
flowsarebeing rdeased. DFG (1992a) recommends flushing flows of 25-40 cfsfor afew days each year
during the snowmelt season, with monitoring to determine the actud duration. These flushing flows should
be timed initidly so that they do not coincide with flushing flows in Rush Creek (which could cause
excessve eroson in lower Rush Creek) and should not be implemented until steep, erodible portions of
the channdl are stabilized and undersized culverts replaced (Cdifornia Department of Fish and Game
19923, 1992b). The frequency and magnitude of these annua flushing flows dso should be reduced and
the flushing flow should beimplemented on amore gradud basis. Again, the specific channel maintenance
and flushing flows should be developed in the habitat restoration plans, and adjustments should be made
as needed as channd conditions dictate.

Walker Creek instream flow releases, as measured below the LADWP diversion, should not
exceed 15 cfs except when the diverson capacity is unable to limit flows to this level. DFG (1992b)
recommendsthe court-ordered flushing flowsof a3-day (during dry years) or 30-day (during wetter years)
flushing flow of 15 cfsstarting no earlier than May 1 and no later than July 1. Aswith the other Mono Lake
tributaries, specific channd maintenance and flushing flows should be developed in the habitat restoration
plans, and adjustments should be made as needed as channel conditions dictate.
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# Short-term LADWP operationsresult in Sgnificant cumulative impacts on geomorphol ogy and
fish populationsin Rush, Lee Vining, Parker, and Waker Creeks.

Establish Specific Ramping Rate and Sluicing Criteria for All LADWP Releases.
Frequent, and evenrdatively infrequent, short-term fluctuationsin streamflow and duicing events can have
sgnificant long-term adverse effects on fish populations and habitat. Specific ramping rates and duicing
requirements should be devel oped and implemented on al four streams.

# LADWP diverson facilities result in Sgnificant cumulative impacts on grave recruitment in
Rush, Lee Vining, Parker, and Walker Creeks.

Establish Specific Gravel Restoration PlansasPart of the Habitat Restor ation Plansfor
Each Stream. Appropriate gravels and spawning habitat are potentialy limiting factorsin severd stream
segments and are currently trapped behind LADWP diversion facilities. Gravel restoration can be
successful only if it is integrated with other channe and flow restoration efforts on each of the streams.
Consequently, the habitat restoration plans discussed above should contain a specific plan for augmenting
each stream with appropriately Szed gravels to improve spawning habitat.

# Road crossng and LADWP diverson fadilities result in dgnificant cumulative impacts on
migrating trout populations in Rush, Lee Vining, Parker, and Waker Creeks.

EstablishSpecificM easurestol mproveTrout Migrationsat Existing I nstream Facilities.
LADWP and other entities maintain instream facilities that adversaly affect brown trout migrations and
movements.  These impacts contribute to the overal significant cumulative adverse effect on fisheries
resources on al four streams.  Existing habitat restoration plans dready contain adequate plans for
providing adequate fish passage conditions at diversion facilities, road crossngs, and other known or
potential barriers.

Owens River Basin

# LADWRP exports result in substantid benefitsto fisheries of the Upper OwensRiver under the
No-Redtriction Alternative.

# The 6,377-Ft Alternative to the No-Diverson Alternative would result in sgnificant adverse
impacts on adult brown and rainbow trout habitat, with adverse effectsincreasing with higher
lakelevels.

Mitigation M easur es. Specificinstream flow requirementsfor the Upper Owens River
should be established to reduce impacts to lessthan-significant levels as specified for the 6,377-Ft
Alterndtive and other higher lake-level dternatives. Brown and rainbow trout habitat losses could be
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minimized by modifying LADWP operations of Grant Lake reservoir and the Mono Craters tunnd to
augment Upper Owens River flows, as described in more detall for the 6,377-Ft Alternative.

Fixed minimum instream flowswereidentified that woul d reduce the adult brown trout and rainbow
trout habitat impacts to lessthan-significant levels (dlowing for a 9% reduction from point-of-reference
conditions). Minimum flows of approximately 150 cfs in Segment 1 (below East Portd), 135 cfsin
Segment 2 (above Hot Creek), and 180 cfsin Segment 3 (below Hot Creek) would reduce impacts to
lessthan-significant levels for brown trout. Minimum flows of gpproximately 150 cfsin Segment 1 (below
East Portd), 135 cfsin Segment 2 (above Hot Creek), and 170 cfs in Segment 3 (below Hot Creek)
would reduce impacts to lessthan-significant levels for rainbow trout.

Fixed maximum ingream flows at no more than 200 cfs below the East Portal and no more than
270 cfs below the Hot Creek confluence (EBASCO Environmental et al. 1993) could be used in
association with minimum instream flow requirementsto fully mitigate impacts.

# The6,383.5-Ft Alternative to the No-Diverson Alternative would result in Significant adverse
effects on water temperature conditions and water quality conditions below the Hot Creek
confluence.

Mitigation Measures. Specific minimum ingtream flow requirements for the Upper
Owens River should be established. Maintainingaminimum flow of 75 cfs, asmeasured below East Portd,
would mitigate these impacts to less-than-gignificant levels, assuming current diversion rates in the upper
Owens River. Maintaining a minimum flow of gpproximately 150 cfs, as measured below East Portd,
would mitigate these impacts completely, assuming current diversion rates in the Upper Owens River.

# Multiple factorsresult in significant cumulative adverseimpacts on Owenstui chub and Owens
speckled dace in the Middle Owens River.

Establish Specific Ramping Rate Criteriafor LADWP Releases below Pleasant Valley
Reservoir. Native Owenstui chub and Owens speckled dace populations have been adversdly affected
by numerous and complex factors. Mitigation to restore these populations on the Middle Owens River
would involve infeasible measures such as removing introduced species, including brown trout.  Specific
ramping rate requirements should be developed to minimize geomorphic impacts from frequent and rapid
fluctuationsin streamflow.
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CONSIDERATION OF PRE-1941 FISHERY
STANDARDS SET BY COURT ORDER

Background

This EIR does not determine the required minimum streamflowsfor fishery protection but provides
technical information to assist the SWRCB to make the required determinations after a public hearing
process. In addition to meeting its responsibilities under CEQA, the SWRCB must also meet specific
criteria established in court orders addressing fisheries resources in Mono Lake tributaries.

Assessing both project and cumulativeimpactson environmental resourcesrequired that two points
of reference, or basdline conditions, bedefined inthisEIR. Environmenta conditionson August 22, 1939,
when the El Dorado Superior Court issued a minute order to the SWRCB describing the issuance of a
preliminary injunction regarding the water surface level of Mono Lake, define the point of reference for
assessing impactsof thediversondternaives. Environmenta conditionsprior tothebeginning of diversons
in Mono Basin in 1941 define the point-of-reference for examining cumulative impacts of the diverson
dternatives.

InCalifornia Trout, Inc. v. Superior Court 218 Ca .App.3d 187 (1990) (Caltrout I1), the Court
of Appeds held that its opinion in Cdtrout | foreclosed any argument that the SWRCB had authority to
balance the public interest in competing water uses and to set ingream flow requirements insufficient to
maintain fish in good condition. The court directed the SWRCB to exerciseits ministerid duty to amend
LADWP's water right licenses for appropriation of the Mono Lake tributaries to include conditions in
accordance with California Fish and Game Code Sections 5937 and 5946. Section 5937 requires
auffident bypass flows around dams, including diversion dams, to keegp in good condition any fish that may
be planted or exist below adam. Section 5946 states that no license to gppropriate water in portions of
Mono or Inyo Counties can beissued after September 9, 1953, unless conditioned on full compliance with
Section 5937. Most importantly, the court further specified that licenses require LADWP to "release
aufficient water into the streams from its dams to reestablish and maintain the fisheries that existed in them
prior to its diverson of water".

Cdtrout 11, therefore, establishes a specific target resource condition for fisheriesthat must be met
regardless of any public trust baancing conducted by the SWRCB. This standard has an overriding
influence on the evauation and sdlection of dternative lake levels, as described later in this section.
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Definition of Pre-1941 Fishery Conditions

Prediverson fishery conditions are described at the outset of this chapter under "Prediversion
Conditions’. Mog exigting information is habitat-based and quditative; few data are available to
quantitatively describe fish populations in any of the Mono Lake tributaries. It is difficult to conclusvely
establish dternatives, indream flow requirements, or mitigation measures that will meet the court order
because the pre-1941 fisheries cannot be described in any quantitativeterms, such asfish denstiesor fish
biomass. Nonethdless, the mostly qualitative description of pre-1941 habitat conditions provides
information on habitat types that supported larger trout populations than do existing habitat conditions.

Limitationsto Reestablishing Pre-1941
Fishery Conditions

Severd factorslimit reestablishing pre-1941 fishery conditionsinthe Mono Laketributary streams.
Asindicated above, onemgor limitation isthat pre-1941 fishery conditions cannot be accurately described
and, consequently, it would be difficult to ascertain whether the objective of reestablishing the pre-1941
conditions was ever met. Recognizing the dearth of pre-1941 data, the Restoration Technical Committee
developed aprogram to help reestablish conditions that benefited the fisheries by emphasizing actionsthat
accelerate the natura recovery of aguatic and riparian habitats, rather than those that might provide a
gpecific number of fish (Trihey & Associates 1991). Additiond limitations occur intwo specific aress. the
practicdity of reestablishing pre-1941 conditions and the limitations of exigting fisheries sudies.

Practicality of Reestablishing Pre-1941 Fishery Conditions

The intent of the court order to reestablish and maintain pre-1941 fishery conditions is clearly
understood. It wasrecognized early inthe habitat restoration program ordered by the court, however, that
exiging conditions may preclude restoration of some specific pre-1941 physical conditions. The
Restoration Technica Committeethereforeagreed to and adopted thegoa of devel oping andimplementing
programs to establish aguatic and riparian conditions and resource va ues equivaent to those exigting in the
streams prior to 1941 as an acceptable subgtitute for the overal god of reestablishing the conditions that
benefited the fisheries that existed inthe creeksprior to 1941. Establishing even equivaent conditionsthat
benefited the pre-1941 fishery isimpossiblein the short term and possibleinthelong term only if aggressive
and subgtantial habitat restoration programs, in concert with mgjor instream flow releases, are undertaken.
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Limitation of Existing Fishery Studies

Exigingfishery studies, such asIFIM andysesand fish popul ation monitoring, have been devel oped
in certain reaches of the Mono Lake tributaries that have undergone extensive geomorphologica changes.
In particular, the complex pre-1941 aquatic habitats in lower Rush and Lee Vining Creeks have been
substantidly modified. Theexiding fishery sudiesanayze the new channd characteristicsand their effects
onthefish populations. Consequently, extrapolation of existing fish population and habitat data, trends, and
modelsto the pre-1941 period is extremely difficult and must be done quditatively.

Effects of Lake Alternativeson Ability to
Restore Pre-1941 Fishery Conditions

Compared to the 1989 point of reference, dl dternatives have substantia fishery benefitsin the
Mono Lake tributaries. Compared to the pre-1941 conditions, however, Sgnificant cumulative impacts
wereidentified for dl dternatives. Similarly, none of the dternatives can restore and maintain pre-1941
fishery conditionsfor at least 50 or moreyears. Mgor geomorphic dterationsaresmply too great todlow
restoration of the complex habitat functions present in lower Rush and Lee Vining Creeksin the pre-1941
period. Without such mgor channe changes, pre-1941 fishery conditions could largely be restored by
releasing flows of the same monthly magnitude, duration, and pattern that existed in the pre-1941 period.
Unfortunately, the geomorphic changes in certain reaches have resulted in new channel configurations that
provide different habitat vaues than would have occurred under the same flow patterns in the pre-1941
period. Successful restoration efforts now will require greater short-term control of high flows while
channel and habitat conditions are stabilized and restored.

Effects of Fishery Protection Flowsin
DFG Stream Evaluation Reports

DFG Stream Evauation Reports provide fishery protection flows and other measuresto optimize
fishery conditionsin Mono Lake tributaries. It is unclear whether these reports represent DFG's forma
recommendations for each stream or are consultants recommendations only. Nonetheless, the Stream
Evauation Reports represent the best available information provided by DFG for establishing conditions
that approach, to the greatest degree possible, the pre-1941 habitat conditions desired by the court. DFG
has produced stream evaluation reports for the four diverted tributary streams (Beak Consultants 1991;
EBASCO Environmenta and Water Engineering and Technology 1991b, 1991c; Aquatic Systems
Research 1992) and the Upper Owens River (EBASCO Environmentd et a. 1993). These reports
contain ingtream flow recommendations for each stream (Table 3D-34).
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The aqueduct model was used to predict long-term Mono L ake surface eevations resulting from
these recommended flows, ind uding the specified minimum, maximum, and flushing flow vaues. Asfor the
dternaive smulations, these diversion rules were combined with agueduct operations congraints and
gpplied to the 1940-1989 higtoricd hydrology. In thissmulation, however, no lake level targets and 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
specify 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 eevations would not
change gppreciably with this additiona congtraint.

The recommended flows would cause the surface eevation 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 3D-24). The transtion period to the dynamic equilibrium would be
about 40 years, and lake levels would fluctuate 6-7 feet thereafter. The smulations 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
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
dterndive, indicate the degree to which each dternative is cgpable of meeting the pending DFG ingtream
flow recommendations for protection of fishery resources. The 6,383.5-Ft Alternative is the nearest
dternative that satisfies preliminary DFG recommendati ons devel oped to optimizefisheriesconditions. The
average lake leve (6,385 feet) based on the 6,383.5-Ft Alternative would meet DFG's pending instream
flow requirements.
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