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5.0 DESCRIPTION OF ENVIRONMENTAL CONDITIONS

This section of the Pre-Application Document (PAD) contains a comprehensive review of the
existing environmental conditions and environmental resources in the general area of the Don
Pedro Project (Project). Where appropriate, the subsections have been divided into the upper
Tuolumne River (above about river mile [RM] 80), the Project area (RM 54 to 80), and the lower
Tuolumne River (RM 0 to 54). It is worth noting that the lower Tuolumne River has been the
subject of almost continuous research and study the past 40 years. More than 200 individual
studies of fish and aquatic resources have been completed. Annual monitoring and investigation
of aquatic resources continues, with the publication of eight additional studies in March 2010. In
total, these studies provide a wealth of useful data and information and can only briefly be
summarized herein. A literature reference list is provided in Section 7.0 of the PAD.

51 Geology and Soils
511 Geologic Setting

The Don Pedro Project is located in the Western Sierra Nevada Metamorphic Belt (WSNMB),
which is contained within the Sierra Nevada Block, a tilted fault block approximately 400 miles
long that trends north-northwest, is 40 to 80 miles wide, and includes a broad region of foothills
along the western slope of the Sierra Nevada Range (Harden 2004). The eastern face of the tilted
Sierra Nevada Block is high and rugged, consisting of multiple fault scarps (Eastern Sierra
Nevada Frontal Shear Zone) separating it from the Basin and Range Province. This contrasts
with the gentle western slope that disappears under sediments of the Great Valley. The Sierra
Nevada block continues under the Great Valley and is bounded on the west by an active fold and
thrust belt that marks the eastern boundary of the Coast Range Province (Wentworth and Zoback
1989). The northern boundary of the tilted fault block is marked by the disappearance of typical
Sierra bedrock under the volcanic cover of the Cascade Range. The southern boundary of the
fault block is along the Garlock Fault located in the Tehachapi Mountains 210 miles southeast of
the Project where characteristic rocks of the Sierra Nevada are abruptly truncated by this east-
west fault system. The Project site is located a few miles east of the surficial boundary with the
Great Valley geomorphic province.

5.1.1.1 Geologic Rock Units

The Western Sierra Nevada Metamorphic Belt, in the general vicinity of the Project, is composed
of rocks of Paleozoic and early Mesozoic age (138 to 540 million years ago [mya]). The bedrock
units include metamorphosed igneous and sedimentary rocks of oceanic origin intruded by
younger Mesozoic age (65 to 138 mya) plutonic rocks and related dikes and vein deposits. The
belt is the product of Mesozoic accretion (addition of crustal material) of oceanic terranes to the
western North American margin (Dickinson 1981; Burchfiel and Davis 1982). The metamorphic
rocks are intruded to the south and east by granitic rocks of the Sierra Nevada Batholith. They
are overlain to the west by Cretaceous and Tertiary sediments of the Great Valley Sequence and
are overlain to the north by Tertiary and Quaternary volcanic rocks of the Cascade Mountains.

The whole Western Sierra Nevada Metamorphic Belt is divided into three lithotectonic subunits,
designated the Western, Central, and Eastern belts (Schweickert and Cowan 1975; Day et al.
1985). The Project area is situated within the Central Belt. The Western and Central belts are
composed of Paleozoic and Mesozoic serpentinized peridotite (ultramafic rock) and
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metamorphosed volcanic and sedimentary sequences. Both belts represent oceanic terranes
(Schweickert and Cowan 1975; Bogen 1985; Tobisch et al. 1987). The Eastern Belt is composed
of Paleozoic and Mesozoic sedimentary and volcanic rocks and is generally accepted to have
formed in near-continental to continental arc environments (Hannah and Moores 1986; Harwood

1988).
5.1.1.2 Faulting

The three lithotectonic subunits of the Western Sierra Nevada Metamorphic Belt are separated
by steeply dipping major faults collectively referred to as the Foothills Fault System (FFS)
(Clark 1960; Clark and Huber 1975). The FFS is a zone of complex deformation developed
during the Nevadan orogeny (mountain building) episode approximately 123 to 160 mya. The
dominant sense of shear along the FFS is east over west (reverse faulting) with a small
component of left-lateral offset (Clark 1960; Day et al. 1985; Newton 1986; Paterson et al. 1987;
Schweickert et al. 1988; Gefell et al. 1989). Right-lateral shear along the system occurred during
the late stages of the Nevadan orogeny and during the early Cretaceous (Glazner 1991: Carlson
et al. 1997; Unruh et al. 2003; Oldow 2003; Carlson et al. 2005). Some of the fault segments in
the system were reactivated during the Cenozoic Era (<65 mya), and some as recently as during
the Quarternary (0-1.8 Ma). One segment was reactivated in the recent past (Cleveland Hills
Fault located about 134 miles northwest of the Project; Lake Oroville earthquake of August 1,
1975).

51.2 Geology

For purposes of this PAD, rock formations are described below in three general geographic
areas, namely upstream of the Project area (upper Tuolumne River), within the Project area, and
downstream of the Project area (lower Tuolumne River).

5.1.2.1 Geology Upstream of the Project

The upper Tuolumne River (RM 80 to headwaters)' runs through both metasedimentary rocks
and granitic rocks. From the headwaters downstream to a point approximately 0.75 river miles
above the confluence of the Tuolumne and Clavey rivers, the river runs through granitic rocks of
the Sierra Nevada batholiths. From that point, extending downstream to the Project Boundary,
the river runs through metasediments of the Calaveras Complex (Wagner et al. 1991). In the
Calaveras Complex, the chief rock types include chert, argillite, and slate. Throughout the
Calaveras Complex there are local layers of limestone (generally recrystallized to marble) and
dolomite. Several bands of this recrystallized limestone cross the Tuolumne River above the
Project area. The river canyon exposes Calaveras Complex rocks to a point approximately
0.75 river miles above the confluence of the Tuolumne and Clavey rivers. At that point, the
Tuolumne River cuts through granitic rocks of the Sierra Nevada batholith. Approximately
0.5 miles above the contact with the granitic rocks, the river crosses the plane of the Shoo-Fly
Thrust Fault. The fault plane has been eroded away by the river in the river canyon, revealing
that this fault does not offset rocks within the batholith. The thrust fault is present both
northwest and southeast of the river in the older Calaveras Complex rocks that overlie the
intrusive plutonic rocks of the batholith.

For purposes of this PAD, the upper Tuolumne River extends from approximately the confluence of the main
stem and the North Fork to the headwaters.
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5.1.2.2 Geology within the Project Area

The Central Belt in the Project area’ consists of a Paleozoic ophiolite complex (a sequence of
former sea floor to upper mantle strata, here known as the Tuolumne Ultramafic Complex),
middle Triassic to early Jurassic volcanic rocks (Jasper Point and Pefion Blanco formations) and
sedimentary rocks (Mariposa Formation) intruded by lower Jurassic plutons (Clark 1964;
Morgan 1977; Bogen 1985). The lowest stratigraphic unit at the site is the above-mentioned
Tuolumne Ultramafic Complex of late Paleozoic (about 300 mya) age (Saleeby 1982). It is
overlain structurally and stratigraphically by the metavolcanic rocks of the Pefion Blanco
Formation of middle Triassic to early Jurassic age. Overlying all the above rock units in places
are several types of surficial deposits, primarily colluvial soils and local alluvium in drainage
courses. Local artificial fill is also present. One large fill area, composed of tunnel muck from
the Hetch Hetchy Aqueduct, which was removed through the Brown Adit along the northern
Project Boundary, was placed along the channel of the Tuolumne River by the year 1929. The
fill is composed mainly of metavolcanic rock (Jpb) and is in good condition with minor
weathering (Devine Tarbell & Associates, Inc. [DTA] 2008).

Several faults and shear zones are present within the Central Belt. These faults transect the
Project area, and include, from southwest to northeast, the Bear Mountains Fault, the Bowie Flat
Fault, and the Melones Fault (Figure 5.1.2-1). All these faults are classified by the California
Division of Safety of Dams (CDSOD) as conditionally active. None of these faults are classified
by the California Geological Survey (CGS) as active within Holocene time (movement within
the last 11,400 years), but are considered potentially active by CGS because they exhibit
evidence of movement within the last 1.8 million years.

Details of the geologic investigations at the site of the new Don Pedro Dam and reservoir were
described in the Basic Design Report (Bechtel 1967). According to that report, the rocks in the
immediate Project area are metamorphosed sediments and volcanic. Gray, fine-grained schist is
the predominant rock type. The schistosity is often poorly developed. Hornfels, quartzite, and
other metamorphic rocks occur at the site. A wide zone of porphyritic meta-andesite rocks also
occurs at the site. A wide zone of porphyritic meta-andesite crosses the river near the upstream
toe of the dam and is also found downstream of the dam. The meta-andesite is gray, fine-grained
and only slightly metamorphosed. The rock is moderately jointed resulting in a blocky to
massive appearance.

At the dam site, there are prominent sets of joints. The schistosity and one set of joints strike
northwest, slightly into the right abutment, and dip steeply southwest. The second set of joints
also strikes northwest, but dips about 45° northeast. The third set of joints strikes northeast and
dips steeply southeast. The joints are commonly spaced 3 inches to 2 feet apart, and are
generally tight. Major shear zones were not observed in the area; however, three minor zones of
weakness occur in, and are approximately parallel to, the channel, and another diagonally crosses
the channel near the upstream toe of the dam. Folding has produced steep-sided isoclinal folds,
which trend northeast, with the axial planes dipping southwest. Folding is not apparent in the
immediate dam site area, but has been observed along the river canyon.

> For the purposes of this PAD, the Project area extends approximately from the tailwater of the Don Pedro

powerhouse to the confluence of the main stem and the North Fork.
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Figure5.1.2-1  Geological map of the Project vicinity showing major rock types and fault zones.
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The rock in the river channel section is hard and unweathered to slightly weathered. Many of the
fractures in the rock have been rehealed, usually by quartz. The rock in the right abutment is
generally more massive and blocky, and less schistose and weathered than the rock of the left
abutment. In the spillway area, the rock is gray, fine-grained schist with some interbedded
hornfels. The intensity and depth of weathering vary.

The foundation conditions were summarized in the fifth Part 12 report (Harza 1996) based on the
geologic investigations described in the Basic Design Report (Bechtel 1967) and construction
procedures were discussed in the Technical Record of Design and Construction (Bechtel 1972).
The foundation of the dam beneath the central contact area was excavated to sound, firm and
hard rock. Local areas of sheared or racked rock, gouge seams, and other unsuitable material
were removed. Dental concrete was applied to these areas.

Median peak ground accelerations (PGA) at bedrock were estimated by DTA (2008) using two
available ground motion attenuation models (Sadigh et al. 1997; Abrahamson and Silva 1997).
Using those models, the estimated PGA for the Project area ranges from 0.50 to 0.60g.

5.1.2.3 Geology Downstream of the Project

The area downstream of the Project along the Tuolumne River is underlain by a series of bedrock
and surficial deposits. From the base of Don Pedro Dam, the river runs westerly in metavolcanic
rock of the Jurassic age Gopher Ridge Formation, through which windows of underlying
Cretaceous age granitic rock crop out locally. To the west of the Gopher Ridge Formation,
through most of the La Grange Reservoir, the river runs in slates of the Jurassic age Salt Springs
and Merced Falls formations. West of the Salt Springs and Merced Falls slates, the river is
underlain by the alluvium of Holocene Age, and is locally flanked by historical dredge tailings.
Most of the riverbed between La Grange Regional Park and the confluence with the San Joaquin
River runs in alluvium of Holocene Age that overlies the Riverbank, Turlock Lake, and Modesto
Formations of Pleistocene age. These units are in turn generally underlain by Cenozoic valley
fill.

Several unnamed faults related to the Bear Mountains Fault Zone cross the river in the La
Grange Reservoir reach, striking northeasterly. These faults, like those in the Project area, are
considered conditionally active by the CDSOD. None of these faults are classified by the CGS
as active within Holocene time (movement within the last 11,400 years), but are considered
potentially active by CGS.

5.1.3 Tectonic History and Seismicity

The structural features within the Western Sierra Nevada Metomorphic Belt record deformation
related to at least three orogenic (mountain building) events during the Devonian, Permian-
Triassic, and Jurassic (Dickinson 1981). The dominant northwest-trending structural grain of
this Belt was imposed during the late Jurassic Nevadan orogeny (Schweickert 1981; Varga and
Moores 1981; Schweickert et al. 1984; Day et al. 1985). This deformation produced the FFS, the
northwest-trending folds, a variably developed fabric in the rocks, and regional greenschist-
facies metamorphism. Present studies show an upward movement of the Sierran block of 20 to
30 inches per century (Avendian 1978). Most of the elevation of the Sierra Nevada range is due
to late Cenozoic uplift and tilting associated with fault activity along the eastern margin
(Wakabayashi and Sawyer 2001). The range slopes gently westward from the crest and slopes
abruptly eastward from the crest.
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Near the western margin of the Sierra Nevada range, in the vicinity of the Project, the FFS is a
dominant structural feature. This fault system is an anastomosing (braided or interwoven)
complex of north-northwest-striking fault-related structures with serpentinized or mineralized
zones and sheared contacts between rocks (Clark 1960). There are two major fault zones in the
FFS that cross the Tuolumne River as shown in Figure 5.1.2-1 above. These are the Bear
Mountains Fault Zone and the Melones Fault Zone. The California Division of Mines and
Geology (CDMG) open File Report 84-52 (1994) reports that the Bear Mountains and Melones
Fault zones did not warrant zoning as active faults because they “either are poorly defined at the
surface or lack evidence of Holocene (recent) displacement.”

[ Bear Mountains Fault Zone.  The Bear Mountains Fault Zone is oriented
northwest/southeast and extends through the central part of Don Pedro Reservoir. It is
believed that the Bear Mountains Fault Zone represents a splay of the Melones Fault zone,
and that the two merge at depth.

[ Bowie Flat Fault. The Bowie Flat Fault is located in the northern part of the Project. It is
a zone of intense deformation several hundreds of feet in width. Quaternary movement
(within the last 1.6 million years) along this fault has been documented on a segment of the
fault located approximately eight miles northwest of the dam site (Jennings 1994).

] Melones Fault Zone. The Melones Fault is located just north of the Project, and marks a
division of dominantly oceanic rocks to the southwest from continental (land derived)
rocks to the northeast. The fault zone varies in width from less than 1,000 feet to over
3,000 feet.

The Project area has experienced seismic shaking due to numerous earthquake events (see
Figure 5.1.3-1 below). Bechtel Corporation performed a seismicity and ground motion study for
the Don Pedro Dam in November 1992. The study showed that earthquakes from nearby faults
(distances<6 miles from the dam) control the maximum ground motion felt at the dam rather
than from more distant (>50 miles) active regional faults such as the San Andreas and Sierra
Nevada Frontal faults. HDR Engineering and Geomatric Consultants, in a July 2000
Memorandum to TID, reviewed the Bechtel report and agreed with that assessment, but based on
more recent seismic studies recommended that a random maximum earthquake of M6.5
(compared to M6.25 in the Bechtel study) be assigned to the fault traces in the Foothills Fault
System. HDR/Geomatric considered all the faults in the system to be “conditionally active”
based on the criteria cited by Fraser (1996). The criterion states that a “conditionally active”
fault will be “treated as a seismic source for dam design or reevaluation because of the
incomplete or inconclusive evidence, with the understanding that additional investigation or
analysis could change the designation.”

The Bowie Flat Fault is the closest fault trace to the reservoir site and is considered the potential
seismic source. Earthquake ground motions were estimated assuming a maximum earthquake of
M6.5. Median peak ground accelerations (PGA) at bedrock were estimated using two available
ground motion attenuation models (Sadigh et al. 1997; Abrahamson and Silva 1997). These
models were developed for strike-slip and reverse thrust faults in compressional stress regimes.
As discussed, the Foothills Fault System has normal faulting in an extensional stress regime.
PGA for normal faulting was found to be lower (20 percent to 30 percent) than strike-slip/reverse
faulting in studies cited by HDR Engineering and Geomatrix Consultants (2000) They
recommended that the PGAs determined by the attenuation models be scaled 80 percent to arrive
at the site PGA.
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Figure5.1.3-1  Historical seismicity.
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514 Mineral Resources

Past and present mines in the vicinity of the Project are shown on Figures 5.1.4-1 and 5.1.4-2 and
summarized in Table 5.1.4-1. The chief mineral commodity in the vicinity is gold. The
immensely rich placers of Columbia and Springfield northwest of the Project produced
approximately $55,000,000 in gold prior to 1899. The pocket mines of Sonora, Bald Mountain
and vicinity have also been highly productive and exceptionally long-lived.

Marble and limestone products have been next to gold in value. The Columbia marble beds
northwest of the Project had a long history of production prior to 1941, and two plants are at
present processing the stone from these deposits.

From the 1860s to the 1940s, roughly 10,000 tons of chromite ore and several hundred tons of
crude magnesite ore were mined. Most of the chromite came from the McCormick Mine, located
northwest of the Project. All of the magnesite production in Tuolumne County occurred in the
1920s and came from two sites in the northern portion of the Red Hills located northwest of the
Project.

Tuolumne County also contains deposits of copper, soapstone, scheelite (an ore of tungsten),
limestone, marble, platinum, silver, sulphur, decorative stone, slate, sand and gravel.

Chrysotile (white asbestos) is found in veins in serpentinized ultramafic rocks, generally along
the Melones Fault, near margins of serpentinite bodies. This mineral is known to occur in the
Project area, but is not commercially exploited.

Gold mined in Stanislaus County has come predominantly from placers. Quaternary gravels of
the Tertiary Tuolumne River channel near Waterford were among the most productive. In the
early 1900s, large-scale dredging of Quaternary gravels began along the Tuolumne River
between La Grange and Waterford, and most of the gold produced in Stanislaus County from
1932 through 1959 came from this area. In the late 1940s, gold mining declined sharply
(Koschmann and Bergendahl 1968).

California leads the nation in aggregate production and virtually all is removed from alluvial
deposits (Kondolf 1995). As of 1994 sand and gravel mining exceeded the economic importance
of gold mining in the state. Large-scale in-channel aggregate mining began in the Tuolumne
River corridor in the 1940s, when aggregate mines extracted sand and gravel directly from large
pits located within the active river channel. Off-channel aggregate mining along the Tuolumne
River has also been extensive. Aggregate in Stanislaus County is currently classified as
Aggregate Resources (potentially useable aggregate that may be mined in the future but for
which no mining permit has been granted) and Aggregate Reserves (aggregate resources for
which mining and processing permits have been granted) (Higgins and Dupras 1993). An
estimated 540 million tons (338 million cubic yards) of aggregate resources are located in six
different geographic areas of Stanislaus County (Higgins and Dupras 1993). The lower
Tuolumne River corridor is the largest of the six areas and contains an estimated 217 million tons
(135 million cubic yards) in the channel and terraces (Higgins and Dupras 1993). The Gravel

5-8 Pre-Application Document
Don Pedro Project, FERC No. 2299



5.0 Description of Environmental Conditions

of Development

Mine Status

[ | Project Vicinity  Mines ® Producer
| ] counties ® Occurrence Prospect
| | Major Waterbodies @ PastProducer @  Linknown :
Streams ® Plant USGS. Mineral Resource Data System, 2005 5, 1 % e @
USGS: NED 20m y A SRS -
Highways ESRI USA Data, 2008 012 4 6km

Figure5.1.4-1 Past and present minesin the general Project vicinity.
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Figure5.1.4-2

Past and present minesin theimmediate Project area.
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Tableb5.1.4-1 Minesin thelower Tuolumne River and Project area.

Mineral

Status

Number of Mines

Asbestos

Prospect

1

Beryllium

Occurrence

1

Chromium

Occurrence

Past Producer

—_
—l=

Producer

Prospect

Clay

Occurrence

Unknown

Copper

Occurrence

Past Producer

Prospect

Unknown

Diatomite

Past Producer

Producer

== N N|QWR| W R |WN|O

Prospect

—

Gold

Occurrence

102

Past Producer

123

Producer

68

Prospect

13

Unknown

147

Gold, Silver

Occurrence

Past Producer

Plant

Producer

Limestone, Dimension

Occurrence

Prospect

Limestone, General

Prospect

Magnesite

Past Producer

Producer

Prospect

Manganese

Occurrence

Producer

Unknown

Sand and Gravel, Construction

Past Producer

N[ = N[ == N[ = =[O\ W || —

Producer

Unknown

—_|—
(=N

Silver, Gold

Producer

Slate, Dimension

Occurrence

Stone

Occurrence

Past Producer

Producer

Unknown

Stone, Crushed/Broken

Occurrence

Producer

Stone, Dimension

Unknown

Talc-Soapstone

Occurrence

UG U U U U \OY U U U N

Total

580
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Mining Reach of the lower Tuolumne (RM 34.2 to 40.3) is currently the focus of development
by commercial aggregate producers. Floodplain and terrace pits in the reach are typically
separated from the channel by narrow berms that can breach during high flows, resulting in
capture of the river channel. The January 1997 flood caused extensive damage to dikes
separating deep gravel mining pits from the river, breaching or overtopping nearly every dike
along the 6-mile-long reach.

5.1.5 Geomor phology

The Tuolumne River leaves a steep and confined bedrock valley and enters the eastern Central
Valley downstream of La Grange Dam near La Grange Regional Park, where hillslope gradients
in the vicinity of the river corridor are typically less than five percent. From this point to the
confluence with the San Joaquin River, the modern Tuolumne River corridor lies in an alluvial
valley cut into Quaternary alluvial deposits. Within the alluvial valley, the river can be divided
into two geomorphic reaches defined by channel slope and bed composition: a gravel-bedded
reach that extends from La Grange Dam (RM 52) to Geer Road Bridge (RM 24); and a sand-
bedded reach that extends from Geer Road Bridge to the confluence with the San Joaquin River
(McBain & Trush 2000). The gravel-bedded and sand-bedded zones have been further
subdivided into seven reaches based on present and historical land uses, the extent and influence
of urbanization, valley confinement from natural and anthropogenic causes, channel substrate
and slope, and salmonid use (McBain & Trush 2000) (Figure 5.1.5-1). The major reaches are:

Reach 1 (RM 0-10.5): Lower sand-bedded reach,

Reach 2 (RM 10.5-19.3): Urban sand-bedded reach,

Reach 3 (RM 19.3-24.0): Upper sand-bedded reach,

Reach 4 (RM 24.0-34.2): In-channel gravel mining reach,
Reach 5 (RM 34.2-40.3): Gravel mining reach,

Reach 6 (RM 40.3-45.5): Dredger tailing reach, and

Reach 7 (RM 45.5-52.1): Dominant salmon spawning reach.

Channel form in the gravel-bedded zone was historically a combination of single-thread and split
channels that migrated and avulsed (McBain & Trush 2000). The transition from a gravel-
bedded to sand-bedded river downstream of Geer Road (RM 24) caused a shift to single thread
morphology with alternate bars and an increase in bankfull width. Particle size decreased from
cobbles and boulders near La Grange (RM 50) to fine sand downstream of the Dry Creek
confluence (RM 16).

Large-scale anthropogenic changes have occurred to the lower Tuolumne River corridor since
the California Gold Rush in 1848. Gold mining, grazing, and agriculture encroached on the
lower Tuolumne River channel before the first aerial photographs were taken by the Soil
Conservation Service in 1937. Excavation of stored bed material for gold dredging and
aggregate extraction to depths below the river thalweg eliminated active floodplains and terraces
and created large in-channel and off-channel pits. Agricultural and urban encroachment in
combination with reduction in coarse sediment supply and high flows has resulted in a relatively
static channel within a narrow floodway confined by dikes and agricultural fields.
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e . SAND-BEDDED ZONE (RM 0.0 to RM 24.0)

REACH 1 (RM0.0-10.5)
Lower Sand-bedded Reach

-

-

-

Sand bed and banks
Longitudinal slope less than
0003

No valley confinement by
bluffs

River corridor confined by
agricultural encroachment
Land use predominantly
agricultire (row crops and
some grazing)

MODESTO

REACH2(RM10.5-19.3)
Urban Sand-bedded Reach

.

+ Longitudinal slope less than

+ Moderate valley confinement

-

Sand bed and banks
L0003

within bluffs

River channel confined by
urban and agricultural
encroachment

Land use predominately urban

with some agriculture (row
crops})

REACH3

EMPIRE

(RM 19.3-24.0)
Upper Sand-bedded

-

-

-

Reach

Sand bed and
banks
Longitudinal slope
less than .0003
Little valley
confinement
within bluffs
River corridor
confined by
agricultural
encroachment
Land use predomi-
nately agriculture
(row crops) with
some rural
encroachment

WATERFORD

HICKMAN

REACH 4 (RM24.0-34.2)

In-Channel Gravel Mining
Reach

Gravel bed and banks
Longitudinal slope between
0003 and 0015

Little valley confinement
within bluffs

River corridor confined by
agricultural encroachment
Land use predominately
off-channel aggregate
extraction and agriculture
(orchards)

Extensive history of in-
channel aggregate extrac-
tion

GRAVEL-BEDDED ZONE (RM 24.0-52.1)

REACILS (RM 34.2-40.3)
Gravel Mining Reach

« Gravel bed and banks

+ Longitudinal slope
between 0010 and .0015
Moderate to little valley
confinement within blufls
River corridor confined
by agricultural encroach-
ment and dikes separating
river from off-channel
mining pits

Land use predominately
off-channel aggregate
extraction and agriculture
(orchards and row crops)

.

-

REACH®6 (RM 40.3-46.6)

Dredger Tailing Reach
Gravel bed and banks
Longitudinal slope
between 0010 and
0015

Little valley confine-
ment within bluffs
River corridor confined
by riparian encroach-
ment

Land use predominately
agriculture (livestock
grazing)

Remnant dredger
tailings from historie
gold mining, some of
which was removed for
New Don Pedro Project
construction

REACH7

(RM 46.6-52.1)
Dominant Spawning
Reach

+ Gravel bed and
banks

Longitudinal slope
between .0010 and
0015

Little valley
confinement within
bluffs

River corridor
confined by
riparian encroach-
ment

Land use predomi-
nately agriculture
(livestock grazing)
Remnant dredger
tailings from
historic gold
mining, most of
which was removed
for New Don Pedro
Project construction

.

Figure5.1.5-1

Source: McBain & Trush 2000.

Tuolumne River geomor phic reach delineation.
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5.0 Description of Environmental Conditions

La Grange Dam (constructed in 1893) and the old and new Don Pedro Dams (completed in 1923
and 1971, respectively) trap all coarse sediment and most fine sediment. Bed mobilization occurs
in most reaches of the lower Tuolumne River at flows above about 7,000 cfs. The average
annual bedload transport at the downstream end of the spawning reach (Riffle 5A-4A) is
approximately 1,900 tons/year (McBain & Trush 2000, 2004). Surveys of the channel
downstream of La Grange Dam indicate channel downcutting, widening, armoring, and depletion
of sediment storage features (e.g., lateral bars and riffles) due to sediment trapping in upstream
reservoirs, mining, and other land use changes (California Department of Water Resources
[CDWR] 1994; McBain & Trush 2004). Bedload impedance reaches, defined as locations where
current hydraulic conditions are insufficient to transport coarse bed material (>4 mm) through
the reach, were identified from La Grange Dam to the confluence of the San Joaquin River
(Table 5.1.5-1) (McBain & Trush 2000). These reaches are associated with long scour pools and
former instream aggregate extraction and gold dredger pits.

Table5.1.5-1 Bedload impedance reaches on the Tuolumne River.

River Mile Cause of | mpedance Site Name
47.2-47.38 Gold Dredging Basso Bridge Run/Pool
45.0-454 Gold Dredging Special Run Pool 2
43.4-43.8 Gold Dredging Special Run Pool 3
41.0-41.5 Gold Dredging Special Run Pool 4
36.7-36.8 Instream aggregate extraction Clark’s Pool
329-334 Instream aggregate extraction Special Run Pool 5
30.15 - 30.8 Instream aggregate extraction Special Run Pool 6
27.95-29.5 Instream aggregate extraction Special Run Pool 7
26.0 - 27.7 Instream aggregate extraction Special Run Pool 8§
25.8 -25.95 Instream aggregate extraction Special Run Pool 9
25.1-254 Instream aggregate extraction Special Run Pool

Source: McBain & Trush 2000.
5.1.6 Soils

The Project is located within the foothills of the Sierra Nevada near the Melones Fault Zone and
the Bear Mountains Fault Zone. The soils in the vicinity are derived from a variety of parent
materials, including schist, serpentine (ultramafic rocks), metavolcanic and metasedimentary
rocks. Many of the soils are shallow, and associations with “rock outcrop” cover virtually the
entire Project vicinity (Figure 5.1.6-1). Soil associates present in the Project Boundary are given

in Table 5.1.6-1. Major characteristics of the soil series and orders are summarized in
Table 5.1.6-2.

Table5.1.6-1 Soil associations within the Don Pedro Project Boundary.

Soil No. Soil Association Acres % of Total

s818 Whiterock-Rock outcrop-Auburn 4,556.9 70.6
s838 Rock outcrop-Henneke-Delpiedra 664.2 18.2
s841 Sierra-Rock outcrop-Auberry-Ahwahnee 488.6 7.8
s751 Rock outcrop-Friant-Coarsegold 281.1 3.2
s757 Maymen-Mariposa 13.7 Trace
s846 Sites-Rock outcrop-Mariposa-Diamond Springs 5.5 Trace

Total 6,009.9 100

5-14 Pre-Application Document

Don Pedro Project, FERC No. 2299



Soil Description % of land within FERC Boundary

Whiterock-Rock outcrop-
Auburn (5818}

Rock outcrop-Henneke-
Delpiedra (s838]
Sierra-Rock cutcrop-Auberry-
Ahwahnee (5841}

Rock cutcrop-Friant-
Coarsegold {s751}

5-15

5.0 Description of Environmental Conditions

15 2 25 A
r\ﬂnes"l

Don Pedro Project
FERC Project No. 2299

ed from the best available

Pre-Application Document
Don Pedro Project, FERC No. 2299




5.0 Description of Environmental Conditions

Table5.1.6-2 Soil seriesand order summary description.
. . Geomor phic Slope | Elevation AErEgR AL [HE2 ATl .
Series Parent M aterial o Precipitation | Temperature Drainage
Position (%) (feet) (i) °F)
Ahwahnee |Granitic Footslopes, 2-75 200-2800 30 60 Moderately deep,
mountains well drained
Auberry  |Intrusive, acid Foothills, 5-75 400-3500 22 62 Deep, well drained
igneous mountainous
uplands
Auburn Amphibolite schist |Foothills 2-75 125-3000 24 60 Shallow to
moderately deep,
well drained
Coarsegold | Weathered schist ~ |Mountains 8-75 500-4500 26 58 Moderately deep,
well drained
Delpiedra |Gray, weathered Steep to very Steep | 500-2500 16-35 60 Shallow, well to
serpentine steep ridges somewhat
excessively drained
Diamond |Metamorphosed Foothills, Gently | 1000-4000 30-50 54 Moderately deep,
Springs acid igneous and mountainous sloping well drained
rhyolitic rocks uplands to steep
Friant Mica and quartz Mountainous 9-75 500-3500 18 62 Shallow, well
schist and gneiss uplands drained
Henneke |Serpentine and Mountains 5-75 500-4000 30 60 Shallow, well
similar drained
Hideaway |Basalt flows Tablelands Nearly | 1500-2400 17-25 57-60 Shallow, well
level to drained
rolling
Laniger  |Rhyolite or rhyolitic|Foothills Gently | 500-2000 20-45 60 Moderately deep,
tuff sloping well to somewhat
to steep excessively drained
Maymen |Sandstone, shale, |Mountains 5-100 | 400-4250 42 54 Shallow,
conglomerate excessively drained
Mariposa |Tilted slates and Ridges, 2-75 | 1600-5600 55 53 Moderately deep,
schists mountainsides well drained
Pentz Basic andesitic Mound, inter- 2-50 110-600 19 60 Shallow, well
tuffaceous mound drained
microrelief, hill
backslopes
Sierra Acid igneous Foothills Gently | 200-3500 20-38 59-62 Deep, well drained
sloping
to steep
Sites Metabasic and Mountains 2-75 600-5000 50 53 Deep to very deep,
metasedimentary well drained
Whiterock |Metasedimentary |Foothills 3-60 160-2500 22 61 Shallow to very
(Mariposa shallow, somewhat
formation) excessively drained
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5.1.6.1 Upstream of the Project

Soil associations upstream of the Project are rock outcrop-Friant-Coarsegold association, Sites-
rock outcrop-Mariposa-Diamond Springs association, and Maymen-Mariposa association. The
rock outcrop-Friant-Coarsegold association formed in schist and gneiss, the Sites-rock outcrop-
Mariposa-Diamond Springs association formed in metamorphic rocks such as slate and schist,
and the Maymen-Mariposa association formed in metamorphic and sedimentary rocks.

5.1.6.2 Project Area

Only two soil associations cover 90 percent of the Project, Whiterock-rock outcrop-Auburn at
70.6 percent and rock outcrop-Henneke-Delpiedra at 18.2 percent. The areas to the southwest
and northeast of Don Pedro Reservoir are dominated by soils of the Whiterock-rock outcrop-
Auburn association, with bands of the rock outcrop-Henneke-Delpiedra and Sierra-Rock
outcrop-Auberry-Ahwahnee associations bisecting the lake in a northwest to southeast direction.
The area to the south of the Tuolumne River in the upper few river miles of the Project is rock
outcrop-Friant-Coarsegold association, and there are very small areas of Sites-rock outcrop-
Mariposa-Diamond Springs and Maymen-Mariposa associations in the uppermost Project area.

The Whiterock-rock outcrop-Auburn association is one of the more extensive associations in the
foothills of the Sierra Nevada, and it typically develops in tilted slate, amphibolite schist, and
partially metamorphosed sandstone formations. Whiterock soils tend to be shallower and less
weathered than those of the Auburn series.

The Bear Mountains Fault Zone, which runs northwest to southeast through the Project, has
serpentinized ultramafic rock in many areas along the zone. The areas underlain by these
utramafic rocks are reflected by the presence of the Henneke and Delpiedra series, which are
often shallow and poorly developed as shown by the large amount of “rock outcrop” in the
association. Serpentine soils may support rare plants that are adapted to survival in low-nutrient
conditions and that are adapted to soils containing elements in high concentrations that are toxic
to many plant species.

5.1.6.3 Downstream of the Project

Soil associations and mapping units downstream of the Project include the rock outcrop-
Hornitos-Amador association, the Whiterock-rock outcrop-Auburn association, and Xerorthents-
Xerofluvents. Hornitos soils develop from sandstone and conglomerate, and Amador soils
develop from rhyolitic tuff. The Whiterock-rock outcrop-Auburn association is described in
Section 5.1.6.2 above. Xerorthents and Xerofluvents are very young soils that often lack the
cohesiveness necessary for meaningful series placement. Xerofluvents are found in and around
river and stream channels and Xerorthents have typically been mechanically disturbed or
subjected to some other form of recent mixing. The Xerorthents in the Project area are gold rush
era dredge tailings.

517 Reservoir Shoreline Erosion
The Don Pedro Reservoir covers about 12,960 acres at the normal maximum water surface

elevation of 830 feet. Flood storage is reserved to the ACOE from elevation 801.9 to 830 feet
each year for the period October 7 to April 27 of the following year. Historically, the Project
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reservoir has operated above elevation 801 feet about 20 percent of the time, and below elevation
725 feet about 10 percent of the time.

The Don Pedro Reservoir has approximately 160 miles of shoreline including the numerous
small islands within the lake. Steep shorelines are predominately intact rock or
rock/rubble/boulder not prone to erosion. There have been no large movements or mass
movements of soil along the reservoir since the Project commenced operation. Mild slopes, less
than eight percent, are generally soil. Erosion along the soil/water interface at elevation 830 is
common, but predominantly occurs only along the shoreline and not upslope. A factor that
contributes to the lack of upslope erosion is that the shoreline is either federal land (Bureau of
Land Management [BLM]) or owned by the Districts and that the Districts do not permit any
commercial or residential development on its Project lands except at its three developed
recreation areas. Consequently, over 90 percent of the shoreline is protected and undeveloped.

Furthermore, the Districts’ land use policy, implemented through the Don Pedro Recreation
Agency (DPRA), prohibits shoreline disturbances such as dredging, docks, moorings, piers, or
developed improvement of any kind. DPRA rules prohibit all off-road vehicle use on Project
lands, as well as motorized boat access over Project lands except at designated boat launches.
These and other rules (see Appendix E of the PAD) ensure that over 90 of the shoreline remains
in its natural condition.

52 Water Resources

The water resources section provides information on the existing water quality and water
quantity (hydrology) characteristics of the Don Pedro Project specifically and the Tuolumne
River generally.

521 Water Quality

Section 401 of the federal Clean Water Act (CWA) requires that all applicants for federal
licenses or permits seek certification from the appropriate state agency ensuring that the
proposed activity will not violate state water quality standards. Certification may be conditioned
to ensure compliance with standards. The State Water Resources Control Board (SWRCB) is the
administrator of the CWA in the State of California. A water quality certificate was not issued
under the current FERC license for the Project because the license was issued prior to the
enactment of the CWA.

Congress delegated authority for implementing the CWA and its amendments to the U.S.
Environmental Protection Agency (EPA). The EPA in turn has delegated certain authorities and
responsibilities to the state. The State of California has designated the SWRCB as the water
pollution control agency with authority to implement the CWA in California (Water Code
§13160). The SWRCB and the state’s nine Regional Water Quality Control Boards (RWQCBs)
work in a coordinated manner to implement and enforce the CWA, as provided for in the state’s
Porter-Cologne Water Quality Act. The Project falls within the jurisdiction of the Central Valley
Regional Water Quality Control Board (CVRWQCB), Region 5.

The CWA requires that the EPA adopt water quality standards for surface waters within the U.S.,
and that these standards be reviewed and revised, if necessary, at least every three years. The
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SWRCB carries out its water quality protection responsibilities through the application of
specific Basin Plans, formulated and adopted by the RWQCBs, which submit these plans to the
SWRCB for review. SWRCB responsibilities include review, revision, and approval of Basin
Plans (Water Code §13245).

5.2.1.1 State Water Quality Standards - Designated Uses

State water quality standards “consist of the designated uses of the navigable waters involved
and the water quality criteria for such waters based upon such uses” [33 USC §1313(C)(2)(A)].
RWQCB Basin Plans provide standards through (1) a designation of existing and potential
beneficial uses, (2) water quality objectives to protect those beneficial uses, and
(3) implementation programs designed to achieve those objectives. The RWQCBs are required
to consider a number of items when establishing these designated uses, including (1) past,
present, and probable future beneficial uses; (2) environmental characteristics of the
hydrographic unit under consideration, including the quality of water available thereto; (3) water
quality conditions that could reasonably be achieved through the coordinated control of all
factors that affect water quality in the area; and (4) economic considerations.

SWRCB’s management goals applicable to the Don Pedro Project are put forth in CVRWQCB’s
Water Quality Control Plan (Basin Plan) for the Sacramento River and San Joaquin River
Basins, the 4th edition of which was initially adopted in 1998 (CVRWQCB 1998) and which was
most recently revised in 2009. The Basin Plan sets forth existing and potential designated
beneficial uses and water quality criteria necessary to attain these uses for the Tuolumne River.
For example, a numerical criterion is established for dissolved oxygen of 8 mg/L specifically for
the Tuolumne River below La Grange Dam between October 15 and June 15 for the protection
of spawning, incubation, and early life stages of salmon.

The Don Pedro Project and the areas upstream and downstream of the Project fall within three
Basin Plan Hydro Units: (1) Hydro Unit 536, which includes the Tuolumne River upstream of
the Project; (2) Hydro Unit 536.32, which includes Don Pedro Reservoir; and (3) Hydro Unit
535, which includes the Tuolumne River from Don Pedro Dam to the San Joaquin River.
Table 5.2.1-1 lists the designated beneficial uses for these units of the Tuolumne River.

Section 303(d) of the CWA requires that every two years each state submit to the EPA a list of
rivers, lakes, and reservoirs in the state which have failed to meet designated uses or water
quality standards. Table 5.2.1-2 identifies the surface water bodies in the Project area and
downstream of the Project included in the State of California’s 2006 Section 303(d) List of
Water Quality Limited Segments and proposed Total Maximum Daily Load (TMDL) completion
date. Table 5.2.1-3 provides the State’s proposed additions to the 2006 Section 303(d) List of
Water Quality Limited Segments.”

On October 11, 2010, SWRCB submitted to EPA for approval its updated list of water quality limited segments
requiring TMDLs. On November 12, 2010, EPA responded to the SWRCB with EPA’s proposed changes to
the SWRCB updated list. EPA’s changes have been submitted for public comment; the comment period closed
on December 23, 2010.
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Table5.2.1-1

Designated beneficial uses of the Tuolumne River from the Basin Plan.

Designated Beneficial Use by HU from Basin Plan, Tablell-1

: C A : . Sourceto Don Don Pedro | Don Pedro Dam to
Designated Beneficial Use Description from Basin Plan, Section |1 Use Pedro Reservoir | Reservoir San Joaguin River
HU 536 HU 536.32 HU 535
Municipal and Domestic | Uses of water for community, military, or individual MUNICIPAL AND Existing Potential Potential
Supply (MUN) water supply systems including, but not limited to, DOMESTIC SUPPLY
drinking water supply.
Agricultural Supply Uses of water for farming, horticulture, or ranching IRRIGATION Existing | = ----- Existing
(AGR) including, but not limited to, irrigation (including STOCK WATERING Existing | = - Existing
leaching of salts), stock watering, or support of
vegetation for range grazing.
Industrial Process Uses of water for industrial activities that depend PROCESS | = —— | e
Supply (PRO) primarily on water quality.
Industrial Service Supply | Uses of water for industrial activities that do not depend SERVICE SUPPLY | - | e | e
(IND) primarily on water quality including, but not limited to, POWER Existing Existing | = --—---
mining, cooling water supply, hydraulic conveyance,
gravel washing, fire protection, or oil well repressuration.
Water Contact Uses of water for recreational activities involving body CONTACT Existing Existing Existing
Recreation (REC-1) contact with water, where ingestion of water is CANOEING AND Existing | = --—--- Existing
reasonably possible. These uses include, but are not RAFTING'
limited to, swimming, wading, water skiing, skin and
scuba diving, surfing, white water activities, fishing, or
use of natural hot springs.
Non-Contact Water Uses of water for recreational activities involving OTHER NON- Existing Existing Existing
Recreation (REC-2) proximity to water, but where there is generally no body CONTACT
contact with water, nor any likelihood of ingestion of
water. These uses include, but are not limited to,
picnicking, sunbathing, hiking, beach-combing, camping,
boating, tide-pool and marine life study, hunting,
sightseeing, or aesthetic enjoyment in conjunction with
the above activities.
Warm Freshwater Uses of water that support warm water ecosystems WARM® Existing Existing Existing
Habitat (WARM) including, but not limited to, preservation or
enhancement of aquatic habitats, vegetation, fish, or
wildlife, including invertebrates.
Cold Freshwater Habitat | Uses of water that support cold water ecosystems COLD’ Existing Existing Existing

(COLD)

including, but not limited to, preservation or
enhancement of aquatic habitats, vegetation, fish, or
wildlife, including invertebrates.
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Designated Beneficial Use by HU from Basin Plan, Tablell-1

: - _ . . Sour ceto Don Don Pedro | Don Pedro Dam to
Designated Beneficial Use Description from Basin Plan, Section 11 Use Pedro Reservoir | Reservoir San Joaquin River
HU 536 HU 536.32 HU 535
Migration of Aquatic Uses of water that supports habitats necessary for WARM® | |
Organisms (MGR) migration or other temporary activities by aquatic coLp* | | Existing
organisms, such as anadromous fish.
Spawning (SPWN) Uses of water that support high quality aquatic habitats WARM® | | Existing
suitable for reproduction and early development of fish. coLp* | | Existing
Wildlife Habitat (WILD) | Uses of water that support terrestrial or wetland WILDLIFE Existing Existing Existing
ecosystems including, but not limited to, preservation or HABITAT

enhancement of terrestrial habitats or wetlands,
vegetation, wildlife (e.g., mammals, birds, reptiles,
amphibians, or invertebrates), or wildlife water and food
sources.

Applies to streams and rivers only.
Resident does not include anadromous. Any hydrologic unit with both WARM and COLD beneficial use designations is considered COLD water bodies by the

SWRCB for the application of water quality objectives.

Salmon and steelhead.
Source: CVRWQCB 1998.

Striped bass, sturgeon, and shad.
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Table5.2.1-2 Section 303(d) List of Water Quality Limited Segmentsfor the Project
and downstream of the Project.

: Proposed TM DL

Water body Segment Pollutant/Stressor Potential Sources Con?pl etion Date
Don Pedro Reservoir Mercury Resource Extraction 2020
Lower Tuolumne River (Don Pedro Diazinon Agriculture 2008
Reservoir to San Joaquin River) Group A Pesticides Agriculture 2011
Unknown Toxicity Source Unknown 2019

Source: SWRCB 2006.

Table5.2.1-3 Proposed 2010 additions to the 2006 CWA Section 303(d) List of Water
Quality Limited Segmentsfor the Project area and upstream and
downstream of the Project.

o . Expected TM DL
Water body Segment Pollutant/Stressor Potential Sources Completion Date
Sullivan Creek (Phoenix Reservoir to Escherichia coli (E. Source Unknown 2021
Don Pedro Reservoir) coli)
Woods Creek (north side of Don Pedro Escherichia coli (E. Source Unknown 2021
Reservoir) coli)
Lower Tuolumne River (Don Pedro Chlorpyrifos Agriculture 2021
Reservoir to San Joaquin River) Mercury Resource Extraction 2021
Dry Creek (tributary to Tuolumne Chlorpyrifos Agriculture 2021
River at Modesto) Diazinon Agriculture 2021
Escherichia coli Source Unknown 2021
(E. coli)
Unknown Toxicity Source Unknown 2021
52.1.2 State Water Quality Standards - Water Quality Objectives

The CVRWQCB has adopted water quality objectives to protect the beneficial uses identified in
Table 5.2.1-1. Water quality objectives are specific to the intended uses and can be numeric or
qualitative. For example, the Basin Plan’s water quality objectives for the drinking water
beneficial use are the State’s numeric drinking water standards, while the Basin Plan’s water
quality objectives for the aquatic life beneficial use are both numeric, as in the case of the pH
water quality objective, or narrative, as in the case of the toxicity water quality objective.
Examples of objectives and criteria for various uses are described in the paragraphs below.

For water designated for use as domestic or municipal supply, the CVRWQCB has incorporated,
by reference, Title 22 of the California Code of Regulations, except for dissolved oxygen, pH,
and iron. The Basin Plan states that municipal water shall not contain concentration of chemical
constituents in excess of maximum contaminant levels (MCLs) for drinking water (CVRWQCB
1998), with the exception that more stringent criteria may apply as necessary for protection of
specific beneficial uses. Health and Safety Code §116365(a) requires the California Department
of Public Health (CDPH) to place primary emphasis on the protection of public health by
establishing a contaminant’s MCL at a level as close as is technically and economically feasible
to its public health goal (PHG). The PHG, established by the state’s Office of Environmental
Health Hazard Assessment (OEHHA), is the contaminant’s concentration in drinking water that
does not pose any significant risk to health derived from a human health risk assessment. As part
of the MCL process, CDPH’s Drinking Water Program evaluates the technical and economic
feasibility of regulating a chemical contaminant. Technical feasibility includes an evaluation of
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commercial laboratories’ ability to analyze for and detect the chemical in drinking water, the
costs of monitoring, and the costs of treatment required to remove it.

For water quality objectives related to aquatic toxicity (ammonia, nitrate, and trace metals), the
California Toxics Rule (CTR) is the relevant regulation (EPA 2000). California has established
Criterion Maximum Concentrations (CMC) as the highest concentration to which aquatic life can
be exposed for a short period without deleterious effects (acute toxicity) based on extended
sample collection and one-hour averaging. In addition, Criterion Continuous Concentrations
(CCC) is defined as the highest concentration to which aquatic life can be exposed for an
extended period of time (i.e., four days) without deleterious effects (chronic toxicity). Adverse
effects to aquatic organisms due to acute and chronic toxicity can occur as a result of a
combination of individually non-toxic elements or compounds. Ambient water quality
characteristics such as pH or hardness can cause some toxicity levels to vary. For example,
certain metals are reportedly toxic to aquatic life at low hardness levels and ammonia toxicity is
a function of both pH and temperature.

OEHHA also is responsible for issuing fish consumption advice for water bodies in California.
Many advisories have been issued in the state due to mercury in fish. Neither Don Pedro
Reservoir nor the Tuolumne River is listed in the 2009 Update of California Sport Fish
Advisories (OEHHA 2009).

52.13 Existing Water Quality Data

As part of its efforts to provide existing information related to water quality for inclusion in the
PAD, the Districts reviewed the following source documents and data sources:

] EPA Storage and Retrieval (STORET) data and reports

] U.S. Geological Survey Water Resources (USGS) Data Reports and data collected for the
National Water Quality Assessment (NAWQA) Program

] CVRWQCB reports prepared for the Surface Water Ambient Monitoring Program
(SWAMP)

m  Environmental Defense Fund’s Paradise Regained: Solutions for Restoring Yosemite's
Hetch Hetchy Valley, Appendix B

] National Park Service (NPS) report on Yosemite National Park

CDWR data

Districts’ water quality monitoring data within Don Pedro Reservoir and in the lower

Tuolumne River

Various City and County of San Francisco (CCSF) reports

East San Joaquin Water Quality Coalition data collection on Dry Creek

City of Modesto water quality sampling on Dry Creek and the lower Tuolumne River

Data collected on the lower Tuolumne River by TID to support its Regional Surface Water

Supply Project

Upper Tuolumne River

As described more fully in Section 4, the Tuolumne River originates at roughly elevation
8,600 feet in the Tuolumne Meadows area of Yosemite National Park within Tuolumne County.
From Tuolumne Meadows, the Tuolumne River flows westward through a number of waterfalls,
before entering the grand canyon of the Tuolumne. The Tuolumne River then enters the Hetch
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Hetchy Reservoir, still within the bounds of Yosemite National Park. From upstream of
Tuolumne Meadows to where it enters Don Pedro Reservoir, the Tuolumne River is designated
as a National Wild and Scenic River, except for an eight-mile reach at Hetch Hetchy Reservoir.
Following is a brief summary of the more relevant data reviewed. The comments are presented
by document or data set.

EPA. 1939-1989. STORET Database,

Surface water quality data for the upper Tuolumne River were retrieved from the EPA STORET
database management system. Data were available for the period between 1977 and 1986,
except for Tuolumne River at Tuolumne City, which was collected between 1939 and 1989.
Results of the STORET query yielded two observations each on Eleanor Creek, Cherry Creek
below Cherry Lake, and South Fork Tuolumne River; 10 observations on the Tuolumne River
above Early Intake; and 490 observations on the Tuolumne River at Tuolumne City (EPA 2010).
Data for general parameters, minerals, and nutrients are summarized in Table 5.2.1-4. Metals
and microbiological data were only collected on the Tuolumne River at Tuolumne City
(Table 5.2.1-5).

National Park Service. 1994. Baseline Water Quality Data - Inventory Analysis, Yosemite Park.

This document presents the results of surface water quality data retrievals for Yosemite National
Park from the EPA’s national databases. Data were also available for Tuolumne River below
Hetch Hetchy (Tables 5.2.1-4 and 5.2.1-5).

Kratzer and Shelton. 1998. Water Quality Assessment of the San Joaquin-Tulare Basins,
California: Analysis of Available Data on Nutrients and Suspended Sediment in Surface Water.

Nutrients and suspended sediment in surface water of the San Joaquin-Tulare Basins were
assessed using 1972-1990 data from the USGS National Water Information System (NWIS) and
the EPA STORET database.

One of the sites analyzed was Tuolumne River at Tuolumne City. Median data for specific
conductance, pH, dissolved hardness, ammonia, total Kjeldahl nitrogen, phosphorus,
orthophosphate, organic carbon, and suspended sediment are presented in this report.

Rosekrans et al. 2004. Paradise Regained: Solutions for Restoring Yosemite’s Hetch Hetchy
Valley.

Environmental Defense Fund staff evaluated the feasibility of restoring the Hetch Hetchy Valley.
Appendix B to the report evaluates water quality for Hetch Hetchy Reservoir alternatives.
Included in the evaluation are Hetch Hetchy Reservoir and Moccasin Reservoir water quality
data, which are provided in Tables 5.2.1-4 and 5.2.1-5.

Hetch Hetchy water had extremely low specific conductance and hardness. The water was low
in barium, copper, alkalinity, and minerals (chloride, sulfate, calcium, magnesium, silica, and
sodium). Hetch Hetchy water is of high quality. Giardia (0.04 cysts/L) and Cryptosporidium
(0.04 cysts/L) were present in Hetch Hetchy Reservoir. Giardia (0.01 cysts/L) and
Cryptosporidium (0.01 cysts/L) were also present in Moccasin Reservoir.
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5.0 Description of Environmental Conditions

Table5.2.1-4 Summary of general water quality data ranges (physical parameters, minerals, and nutrients) upstream of the Project.
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Eleanor Creek 1977 | 1.9- | 10-60| 6.8-10 | 7.1- | 3-22/| 3.1- | 0.9- | 0.2- | 1.3-| 1.0 | 0.0- | 0.2- |0.01-| 0.01- {0.1-0.2| 0.0- | 0.0- | 1.2- |[EPA 2010
17.0 7.8 16.0 | 5.1 0.8 | 6.5 6.2 | 1.6 |0.02 | 0.04 0.03 | 0.0 1.8
Cherry Creek Below 1977 | 10.0- | 10-10| 9.8- | 7.0- | 44 | 3-4 | 0.8- | 0.01- | 0.7- | 0.2- | 0.0- | 0.3- |0.01-| 0.01- | 0.01- | 0.0- | 0.0- | 1.8- |[EPA 2010
Dam 11.7 12.0 | 7.7 14 | 0.2 1.3 02 | 00 ] 1.2 ]0.01] 0.01 | 0.01 0.2 0.0 1.9
Hetch Hetchy 1995- -- 10.4 -- 74 |4.67 (333|141 036 | 3.0 | 039 | 2.7 | 0.6 -- 0.5 -- -- 0.06 | 1.4 |Rosekrans et
Reservoir* 2003 al. 2004
Tuolumne River 1981- | 15.5-| 7-10 | 8.5-8.5| 6.5- | 44 | 3-3 | 0.8- | 0.05- | 0.5- | 0.1- |0.05-] 0.8- | -- -- -- -- 10.012-] -- |NPS
below Hetch Hetchy 1982 | 18.0 6.7 1.0 | 020 | 0.9 | 0.3 |2.00]| 2.5 0.016 1994
Reservoir
Tuolumne River 1973- | 98- | 9-76 | 9.2- | 6.8-| 2-6 | 2-5 | 0.9-| 0.0- | 0.6-| 0.6 | 0.0- | 0.0- | 0.02 | 0.00- | 0.10- | 0.0- 0.0 | 2.1- [EPA 2010
Above Early Intake 1986 | 17.0 120 | 7.7 20 | 0.2 | 4.0 0.8 | 1.3 0.08 | 0.20 | 0.03 2.2
Moccasin Reservoir* | 2000- -- 14 68 | 53 |48 | 10| 04 [ 30| 05 |301|07]| - 0.2 -- -- 0.07 | -- |Rosekrans et
2003 al. 2004
So Fork Tuolumne 1977 | 18.0- | 41- |19.8-9.9| 82 | 19- | 15- |4-19| 1.2- | 29-| 1.8 | 0.3-] 0.8-|0.03-| 0.00- | 0.10- | 0.01- | 0.00- | 1.9- |EPA 2010
River near Oakland 224 | 130 71 69 52 | 34 0.8 | 44 10.04] 0.03 | 020 | 0.02 | 0.01 | 3.1
Recreation Camp
Tuolumne River at 1939- | 6-30 | 39- 4.0- |7.0-| 14- | 14- |4-62 | 1-38 | 2- | 0.6- | 2- | 0.0- |0.00-] 0.10- | 0.20- | 0.03- | 0.01- |0.12- [EPA 2010
Tuolumne City 1989 1104 | 12.8 | 84 | 145 | 236 140 | 10.0 | 262 | 60 |0.13 | 14.0 | 0.85 0.6 04 | 6.5
*only averages available
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Table5.2.1-5 Summary of water quality data (metals and microbiological) upstream of the Project.

-
8 = | 5 3 | o = =) 2| g S| €
= o] D | = = | B3| = =t = - S 2 < S E 5 €
(e} o 3 = =3 = B) o) 5 " E = ~ (o)) = o hel )
= - = IS = = 3 % S n = © O S © ¢
()] O > e o (] =
8 < =| 3 = o = g c = $ | © = g | 02 | o= s}
o = § g = = S o g (3] T | <5 ‘= < =2 | =2 z
— =3 o} = pust o o 2 o S T o < 0
8 |<|8|5|° 822 3 5| §
=
Hetch Hetchy Reservoir 1995- | 3.8 1 26 | 6.6 | 304 | 1.7 5.7 0.6 -- 6.1 5 9 6 2 Rosekrans et
2003 al. 2004
Tuolumne River below Hetch Hetchy 1981- | -- -- -- - | 5-15 -- -- -- -- -- -- -- -- 5-15 | NPS
Reservoir 1982 2004
Moccasin Reservoir 2000- | 1.8 1 1.3 7.5 59 1.8 4.5 0.5 -- 1.5 5 12.8 17 2 Rosekrans et
2003 al. 2004
Tuolumne River at Tuolumne City 1969- | 0- | 0-5 | 0-10 | O- | 0.04-| 0-10 | 0.02-| 0-1 | 0-5 | 5-6 | 0-10 | 5-14 350- 49- EPA 2010
1989 | 10 10 50 82 16000 | 2400
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San Francisco Planning Department. 2008. Final Program Environmental Impact Report for
San Francisco Public Utilities Commission’s Water System Improvement Program. Section 5.3,
Tuolumne River System and Downstream Water Bodies.

The San Francisco Planning Department prepared a Program Environmental Impact Report
(PEIR) for the San Francisco Public Utilities Commission’s (SFPUC) Water System
Improvement Program. The PEIR describes the water quality in Hetch Hetchy Reservoir as
excellent. Plant nutrients such as nitrogen and phosphorus were typically near or below
detection limits, and dissolved oxygen concentrations were typically at or near saturation. Total
dissolved solids (TDS) concentrations were less than 10 milligrams per liter (mg/L), and average
total organic carbon (TOC) concentrations were less than 2 mg/l.. The SFPUC routinely
samples water quality at various depths in Hetch Hetchy Reservoir. Monthly water temperatures
at a depth of 140 feet for the period from 1997 to the present ranged between 6.5 and 13.8°C.
This depth, which is approximately the middle of the water column, is representative of water
released to the Tuolumne River.

Don Pedro Project Area

EPA. 1966-1982. STORET Database.

Tuolumne River surface water quality data were retrieved for the Project area from the EPA
STORET database management system. Data were collected between 1966 and 1980. Results
of the STORET query yielded 13 observations on Sullivan Creek, three observation on Woods
Creek below Jamestown, and 4 observations on Woods Creek at Slate Creek (Table 5.2.1-6).
Sullivan and Woods creeks enter the north side of the reservoir. Metals and microbiological data
were also observed on Sullivan Creek and Woods Creek at Slate Creek (Table 5.2.1-7). Data for
the Tuolumne River entering Don Pedro Reservoir were observed from three locations:
Tuolumne River at Wards Ferry Bridge (11 observations), Tuolumne River above Don Pedro
Reservoir (11 observations), and Don Pedro Reservoir at Influent (five observations)
(Table 5.2.1-6).

EPA. 1978. Report on Don Pedro Reservoir, Tuolumne County, California.

This report was part of the National Eutrophication Survey. Information on nutrient sources in
Don Pedro Reservoir and its watershed were collected to determine whether the reservoir was
undergoing eutrophication. In March, June, and November 1975, the reservoir was sampled at
five stations. = Measurements were taken for temperature, dissolved oxygen, specific
conductance, pH, total alkalinity, total phosphorus, orthophosphate, ammonia, nitrite + nitrate,
inorganic nitrogen, total Kjeldahl nitrogen, total nitrogen, and chlorophyll a.

Survey data from 1975 indicated that Don Pedro Reservoir was mesotrophic (i.e., an
intermediate level of productivity). The data also indicated a nitrogen limitation in March and a
phosphorus limitation in June and November. Four wastewater treatment plants (WWTPs;
Tuolumne County Water District #1, Jamestown, Sonora, and Tuolumne) contributed a little
over 19 percent of the total phosphorus to the reservoir; the Sonora WWTP accounted for
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Table5.2.1-6 Summary of general water quality data ranges (physical parameters, minerals, and nutrients) within the Project area.
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Woods Creek
Woods Creek below | 1968- 83.2 17.0- | 380- - 7.2- | 7.2- - 109- (24-41|12-13|21-31| 5.8- [15-28] 0.30- - 2.1- - - - -- |EPA 2010
Jamestown at Hwy 1977 28.0 456 11.1 | 94 176 6.0 0.36 35
108
Woods Creek at 2003- 82.9 6.3- 113- | 2.3- 8.6- |7.1- - 150- |41-54|11-21 - -- 6.4- [27-50| -- -- -- - -- 1.3- [CVRWQCB
Mill Villa Drive 2004 23.0 492 153 15.8 8.2 220 110 3.2 |2010
Woods Creek at 1973- - 11.9- | 188- -- 9.7- | 8.0- - -- - -- - -- - -- 0.01- [ 0.45-| 0.30- | 0.28- |0.26- -- |EPA 2010
Slate Creek 1975 14.0 356 13.5 | 84 0.02 | 1.70 | 0.52 1.10 | 0.77
Sullivan Creek
Sullivan Creek at 1975 - 11.0- 90 - 10.0- | 7.7- - - - - - - - - - 0.01-| 0.10 | 0.02- [0.00-| -- |EPA 2010
Jacksonville Road 13.0 11.0 | 8.3 0.11 0.04 | 0.02
Sullivan Creek at 2003- 79.0 5.8- 86- 1.7- 7.6- | 7.5- - |41-47| 99- | 3.8- - -- 2.8- | 2.2- - -- -- - -- 1.5- [CVRWQCB
Algerine Road 2004 23.0 170 | 200 15.1 8.2 11 45 3.7 3.7 4.8 (2010
Curtis Creek at 2003- 79.0 6.2- 109- | 0.7- 9.1- |7.7- - 100- |24-31|11-14| -- - - - - - - - - 2.8- |[CVRWQCB
Algerine Road 2004 28.0 317 | 300 16.0 | 8.7 130 49 12010
Curtis Creek
Tuolumne River at 1973- 779 11.7- |12-60| -- 8.1- |16.8-]5-21 | 720 | 1.4- | 0.2- | 0.4- 0.6 0.0- | 0.0- | 0.02 | 0.00-| 0.10 0.00- | 0.00 | 1.8- |[EPA 2010
Wards Ferry Bridge 1982 27.0 12.8 7.5 4.7 2.1 2.2 1.4 33 0.02 0.04 2.2
Tuolumne River 1966- - 6.7- |18-58| -- 8.6- [6.8-| 723|722 19-| 02- | 1.0- | 0.2- | 0.0- | 0.0- | 0.1 0.1- | 0.10 [0.0-0.2| 0.0 -- |EPA 2010
above Don Pedro 1976 28.0 13.0 | 7.6 7.2 2.4 2.2 0.6 1.5 2.8 0.5
Reservoir
Don Pedro Reservoir
Don Pedro 1976- - 7.0- |119-99| -- |[7.3-9.6|64-| 811 | 4-8 1.6- | 0.0- | 1.3- | 0.2- 0.0 0.0- | 0.00- | 0.00- | 0.10- | 0.00- |0.00-| 1.1- |[EPA 2010
Reservoir at 1980 23.7 7.8 3.1 0.4 2.0 0.3 1.2 0.01 | 0.16 | 0.17 0.05 | 0.01 1.8
Influent
Don Pedro 1995- - - 40 2 - 8.4 18 17 4 1.9 3 0.54 3 - - 0.6 - - 0.05 -- |Rosekrans et al.
Reservoir* 2000 2004
*only averages available
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Tableb5.2.1-7 Summary of water quality data (metals and microbiological) within the Project area.
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Woods Creek
Woods Creek at 2003- 82.9 <4.0- -- 0.23- | <1.0- | <I.0- -- <5.0- | <0.2- | <5.0-| -- 19-38 126- 6- -- CVRWQCB
Mill Villa Drive 2004 <4.0 0.76 | <1.0 5.8 <5.0 | <0.2 | <5.0 >2420 | 1986 2010
Woods Creek at 1973- -- 0.0 -- 0.0 0.0- 10 90- 0.0 0.1 -- -- 0.0 23- -- 23 EPA 2010
Slate Creek 1975 60 140 6200
Sullivan Creek
Sullivan Creek at 1975 -- -- -- -- -- -- -- -- -- -- -- -- 2-2300 -- -- EPA 2010
Jacksonville Road
Sullivan Creek at 2003- 79.0 <4.0- -- <0.1- | <1.0- | <1.0- -- <5.0- | <0.2- | <5.0-| -- <2.0- 99- 12- -- CVRWQCB
Algerine Road 2004 <4.0 <0.1 1.2 2.9 <5.0 | <0.2 | <5.0 34 >2420 | 2420 2010
Curtis Creek
Curtis Creek at 2003- 79.0 <4.0- -- <0.1- | <1.0- | 1.7- -- <5.0- | <0.2- | <5.0-| -- <2.0- 387- 101- -- CVRWQCB
Algerine Road 2004 <4.0 <0.1 | <1.0 2.9 <5.0 | <0.2 | <5.0 <2.0 | >2420 | >2420 2010
Don Pedro Reservoir
Don Pedro 1995- -- 2 26 1 33 11 121 2.2 0.7 4.2 5 13 13 - 2 Rosekrans et al.
Reservoir* 2000 2004
*only averages available
5-29 Pre-Application Document

Don Pedro Relicensing, FERC Project No. 2299



5.0 Description of Environmental Conditions

11.3 percent. Tributaries studied include North Fork Tuolumne River, Hatch Creek, Moccasin
Creek, Sullivan Creek, Woods Creek, and Turnback Creek, which were close to the upstream
point sources. Only nitrogen and phosphorus parameters were measured. Because the water
quality data were collected for a particular purpose (i.e., eutrophication) and exact station
locations were not easily identifiable, these data were not included in Tables 5.2.1-6 and 5.2.1-7.

Rosekrans et al. 2004. Paradise Regained: Solutions for Restoring Yosemite’s Hetch Hetchy
Valley.

Environmental Defense Fund staff evaluated the feasibility of restoring the Hetch Hetchy Valley.
Appendix B to the report evaluates water quality. Included in the evaluation is Don Pedro
Reservoir water quality data, which are presented in Tables 5.2.1-6 and 5.2.1-7.

Tuolumne County Stream Team. 2007-08 and 2008-09. Tuolumne County Stream Team Water
Quality Monitoring Report 2007-08 and Tuolumne County Stream Team Water Quality
Monitoring Report 2008-09.

The Tuolumne County Stream Team was formed in 2006 through the Tuolumne County
Department of Public Works and Engineering Services in conjunction with the preparation and
adoption of the Tuolumne County Water Quality Plan (ESA 2007). In January 2007, the team
was placed within the Tuolumne County Resource Conservation District. Members of the
Tuolumne County Stream Team are volunteers from the community that attend training sessions
provided through the SWRCB Clean Water Team. The purpose for the Stream Team is to
collect information on the health of surface waters countywide as a means of assessing the
effectiveness of the Tuolumne County Water Quality Plan.

The Stream Team monitored 24 sites monthly during the wet season (October/November through
June) in 2007-08 and 22 sites in 2008-09. The sites were located on Mormon Creek (two sites),
Peppermint Creek, Woods Creek (three sites), Sonora Creek, Curtis Creek (three sites), Turnback
Creek (two sites), Mt. Eaton Ditch, Groveland Creek, Big Creek, Twain Harte Creek (two sites),
and Sullivan Creek (six sites). Temperature, specific conductance, turbidity, dissolved oxygen,
and pH were monitored. In 2008-09, E. coli was added to the monitoring.

Stillwater Sciences. 2009. Don Pedro Reservoir Fish Mercury Study. Final Report.

As part of a fish mercury study, water quality sampling was conducted at one site upstream and
four sites within Don Pedro Reservoir (Moccasin Creek arm, Woods Creek arm, Middle Bay of
reservoir, and Don Pedro Dam) from September 21 through October 1, 2008 to coincide with
thermal stratification of the reservoir. The surface water in the Tuolumne River upstream of Don
Pedro Reservoir was relatively cool (13.2°C [55.7°F]) with dissolved oxygen (10.2 mg/L) near
100 percent saturation, pH of 7.7, and low turbidity (0.8 NTU). Organic carbon and minerals
(iron, manganese, and sulfate) concentrations were low. No mercury was detected in water
samples collected from the Tuolumne River upstream of Don Pedro Reservoir.

Observations were made at four locations on Don Pedro Reservoir: Moccasin Creek Arm,
Woods Creek Arm, Middle Bay of the reservoir, and Don Pedro Dam - east of Blue Oaks
Recreation Area. Surface waters within Don Pedro Reservoir were characterized by uniform
temperatures of 22 to 25°C (71 to 77°F) in the epilimnion, with the thermocline located at a
depth of over 10 meters (35 feet). Water temperatures reached a minimum of 15.2°C (59.3°F) at
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the reservoir bottom in the shallow Moccasin Creek arm, whereas minimum hypolimnetic
temperatures found at all other sites within Don Pedro Reservoir were 10 to 12°C (50 to 53°F).
Although surface water dissolved oxygen levels were near 9 mg/L, the thermal stratification was
accompanied by dissolved oxygen levels less than 7 mg/L at the thermocline, hypolimnetic DO
levels of 6 to 7 mg/L in deeper water (less than 10 meters [35 feet]), and dissolved oxygen levels
of two to three mg/L in data collected nearest the reservoir bottom in the shallower creek arms of
the reservoir. Hypolimnetic pH levels ranged from 6.2 to 6.7 at these sites. Table 5.2.1-8 shows
the data from the surface, 3 feet, thermocline, and near the bottom.

Within the hypolimnetic (bottom) waters of Don Pedro reservoir, the low dissolved oxygen
levels were accompanied by more elevated levels of iron and manganese at all sites relative to
surface water samples. Sulfate and organic carbon levels were generally low throughout the
reservoir.  Both total mercury (TotHg) and methylmercury (MeHg) were detected in
hypolimnetic samples in the Moccasin Creek and Woods Creek arms of the reservoir. TotHg
was non-detectable within Don Pedro Reservoir east of the Blue Oaks Recreation Area near the
dam, and MeHg was non-detectable at the adjacent deep water site in the Middle Bay of Don
Pedro Reservoir. Information on mercury levels observed in fish tissue are presented in
Section 5.2.1.4 below.

CVRWOQCB. 2010. San Joaquin River Basin Rotational Sub-basin Monitoring: Eastside Basin:
January 2003-April 2004. (Stanislaus, Tuolumne, and Merced River Watersheds and Farmington
and Valley Floor Drainage Areas).

This report focuses on data collected from the San Joaquin Eastside Basin twice a month
between January 2003 and April 2004 as part of the State’s Surface Water Ambient Monitoring
Program (SWAMP). The Eastside Basin consists of the Stanislaus, Tuolumne, and Merced
River watersheds and the Farmington and Valley Floor drainage areas. Temperature, specific
conductance, turbidity, dissolved oxygen, pH, hardness, minerals (calcium, magnesium, chloride,
and sulfate), total organic carbon, bacteria, toxicity, and trace metals (arsenic, cadmium,
chromium, copper lead, mercury, nickel, and zinc) were monitored. Data are presented in
Tables 5.2.1-6 and 5.2.1-7.

Temperatures within the tributaries entering Don Pedro Reservoir were comparable with median
values near 14°C. The tributary temperatures were comparable to those for the tributaries below
the reservoir, but somewhat lower than for the lower mainstem where measured temperatures
range to 26°C though the median remains near 17°C.

Dissolved oxygen concentrations were very similar at all the sites, with a majority of measured
concentrations reported between 8 and 13 mg/L. Slightly higher median concentrations were
found in the tributaries to Don Pedro Reservoir than in the mainstem of the Tuolumne River.

Specific conductance minima and maxima were highest at the Woods Creek sites.
Concentrations both at Woods Creek and throughout the river sites increased moving upstream
to downstream. Maximum total coliform concentration were above reporting limits (>2,420
most probable number per 100 milliliters [MPN/100mL]) at all sites. All results for mercury,
arsenic, lead, and nickel were below reporting limits. Woods Creek at Mill Villa Road was the
only site where cadmium concentrations were above the reporting limit. Chromium
concentrations were reported only at Sullivan Creek at Algerine Road.
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Table5.2.1-8 Summary of water quality data within Don Pedro Reservoir.

Sampling Date Sampl;a Depth Tempoeralure Specific Conductance Dissolved Oxygen Dissolved O)gygen pH Reduoc'i(ilc()jr?tll;())?(;rltial
t C pmhos/cm mg/L % Saturation su myv
Moccasin Creek Arm

0.5 23.3 35 9.1 107 7.7 259

3 23.3 35 9.1 107 7.8 262

9/30/2008 45 20.3 31 7.1 79 6.7 282
48 19.2 27 5.8 62 6.6 272
81 15.0 65 3.1 30 6.8 -127

Woods Creek Arm

0.5 22.8 35 8.8 102 7.3 326

3 22.8 35 8.8 102 7.3 326

9/30/2008 42 20.5 29 5.0 56 6.3 366
45 19.5 31 1.9 21 6.1 366

120 12.2 53 1.6 15 6.4 75

Middle Bay of Don Pedro Reservoir

0.5 24.9 36 8.7 105 7.7 212

3 24.5 36 8.7 104 7.7 218

10/1/2008 42 19.8 26 5.5 60 6.6 239
45 18.7 26 6.0 65 6.6 240

275 9.8 46 7.2 63 6.8 279

Don Pedro Dam — East of Blue Oaks Recreation Center

0.5 23.6 37 8.7 102 7.8 213

3 23.6 37 8.7 102 7.8 213

10/1/2008 45 19.5 30 5.6 60 6.6 219
48 18.5 30 5.4 57 6.6 213

165 11.72 55 1.68 16 6.8 196

Source: Stillwater Sciences 2009.
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Don Pedro Recreation Agency. Undated. No Title.

The Don Pedro Recreation Agency (DPRA) contracts with a licensed applicator to apply
herbicides/pesticides to certain land areas at the Project. To control ground squirrels, a pesticide
is applied in early spring or late fall as needed in the areas of developed recreation facilities.

Herbicides/pesticides are applied after the first soaking rain in fall. Pre- and post-emergent
herbicides are used to treat campsite pads and road edges. Other areas treated with
herbicides/pesticides include: areas surrounding wastewater treatment facilities, wastewater
ponds, shoreline trails and firebreaks, immediate areas around DPRA structures, immediate areas
around shoreline restrooms, and semi-developed dispersed camping pads. Table 5.2.1-9 shows
the year and herbicides/pesticides applied to DPRA facilities.

Table5.2.1-9 General herbicide/pesticide use at DPRA facilities.

Y ear Herbicide/Pesticide

2008 Round-Up Pro, Surflan, Reward, Scythe, Diuron, Krovar DF, Pendulum, Landmark, Oust,
Round-Up.

2009 Round-Up Pro, Pendulum, Milestone VM, Surflan, Glyfos Aquatic, Pro Spreader,
Aquamaster, Krovar DF, Dimension 2EW, Round-Up, Reward, pellet rodent bait
(Diphacinone).

2010 Round-Up Pro, Milestone VM, Pendulum, Glyfos Aquatic, Reward, Cutrine Plus, pellet

(January-July) rodent bait (Diphacinone).

Lower Tuolumne River

EPA. 1951-1989. STORET Database.

Surface water quality data were retrieved for the lower Tuolumne River from the EPA STORET
database management system. Data were collected between 1951 and 1989. Results of the
STORET query yielded 133 observations on the Tuolumne River below Don Pedro Reservoir,
114 observations at Tuolumne River at La Grange Bridge, and 198 observations at Tuolumne
River at Hickman Bridge near Waterford. Table 5.2.1-10 summarizes general water quality
parameters, minerals, and nutrients downstream of Don Pedro Reservoir. Metals and
microbiological data were only collected at La Grange Bridge (Table 5.2.1-11). In addition, 22
observations were made on Dry Creek near Modesto.

Dubrovsky et al. 1998. Water Quality in the San Joaquin-Tulare Basins, California, 1992-95.

This report summarizes the major findings of NAWQA for the San Joaquin-Tulare Basins Study
Unit between 1992 and 1995.

Peak diazinon concentrations in the lower Tuolumne River were found to frequently exceed
levels that can be acutely toxic to some aquatic life. Diazinon and other pesticides were also
found to be transported to the lower Tuolumne River in stormwater runoff from the Modesto
urban area. Six pesticides were detected in runoff from agricultural areas, and 15 pesticides were
detected in runoff from urban areas. Chlorpyrifos, diazinon, DCPA, metolachlor, and simazine
were detected in almost every sample. Median concentrations were higher in runoff from urban
areas for all pesticides, except napropamide and simazine. The lower occurrence and
concentrations in agricultural runoff was partly attributed to dilution by nonstorm base flow in
the lower Tuolumne River and by storm runoff from nonagricultural land (primarily native
vegetation).
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Table5.2.1-10 Summary of general water quality data ranges (physical

parameter s, minerals, and nutrients) downstream of the Project.
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Tuolumne River Below 1951- | 545 | 7.5-| 17- - 4.0- |6.0-(3-31|6-39 | 19-|02-] 0.8-|0.2-| 0.0- | 0.2-|4.0-| 0.00- | 0.00-] 0.04- | 0.00-]0.00 | 1.7- |EPA 2010
Don Pedro Dam 1979 25.6 | 385 124 | 7.4 74 | 2.1 38 | 28 | 40 | 3.0|13.0] 0.01 | 550 0.10 | 0.1 2.1
Tuolumne River at Old 1952- | 514 | 7.0- |25-77|0-18| 7.3- | 6.4-|8-28| 7-27 | 2.5- | 0.2- | 1.0- | 0.4-| 0.0- | 0.0- | 7.0- | 0.00- | 0.01-| 0.00- | 0.00- {0.00-| 0.9- |[EPA 2010
La Grange Bridge 1988,; 15.0 127 | 8.4 7.1 2.6 4.0 1.0 | 2.1 54 (19.0( 0.20 | 1.20 | 0.20 | 0.46 [0.10| 2.7 [CVRWQCB
2003- 2010
2004
Tuolumne River at 1951- | 31.6 | 7.8- | 44- - 5.3- |6.0-| 14- 14- | 52-|04-| 23- {0.1-| 1.5- | 1.3-|13.0-| -- 0.00- -- 0.08 10.04-| -- [EPA 2010
Hickman Bridge near 1977 2941 593 194 8.6 | 107 | 146 | 33.0|43.0| 65.0 | 6.8 |125.0| 8.6 |54.0 6.00 0.16
Waterford
Tuolumne River at 2003- | 17.6 | 9.1-| 59- |2.1-| 7.8- |7.3-| -- [30-45| 6.9- | 3.1- -- - 56- |3.8-| -- -- - - -- -- | 1.7- [CVRWQCB
Legion Park 2004 26 161 45 157 | 8.2 10 4.7 8.7 | 5.7 2.4 ({2010
Dry Creek at La Loma 2003- 187 | 5.8-| 98- [1.2-| 6.0- [7.2-| -- |38-69| 8.4- | 4.0- -- - 4.2- | 3.3-| -- -- - - -- -- | 5.4- [CVRWQCB
Road 2004 26 369 54 16.0 8.1 15 79 11 8.0 11 12010
Dry Creek near Modesto 1976- - 5.0-| 44- - 4.6- | 7.1-| 16- 18- | 4.0- | 2.0- | 2.0- [ 0.7-] 2.0- [2.0-| -- 0.09 | 0.0- | 090 | 0.22- |0.16-] -- [EPA 2010
1989 29.0| 532 12.0 | 8.0 | 182 | 173 [36.0 {24.0| 22.0 | 6.2 | 15.0 |18.0 7.1 1.8 [1.60
Dry Creek at Gallo 2001 - |16.0-| 84- -- 6.8- | 7.4-| 34- - -- -- -- - - -- -- |<0.04-10.18-] 0.96- | 0.42- {0.46-| -- |Kratzer et al.
Bridge 23.0| 759 10.6 | 8.1 | 58 <0.04 040 | 1.54 | 0.21 |0.58 2004
Tuolumne River at 1993- 16.0 | 8.0- | 48- 82- |6.3-] 8 |18-98| 4.0- [1.80-| 2.3- {0.70-| 1.7- | 1.6-| 8.5- | 0.02- -- -- -- 10.01-] 1.1- |USGS 2010
Modesto 1995 27.21 1740 11.6 8.4 1103 22.0 111.00( 30.0 | 5.70 | 27.0 | 10.0|33.0| 0.32 0411 7.0
Tuolumne River at Audie| 2003- 129 | 8.7-| 65- [1.7-| 7.3- |74-| -- |42-57| 9.8-| 4.2- -- - 79-149-| -- -- - - -- -- | 2.5- [CVRWQCB
Peeples 2004 26 183 16 157 | 8.4 13 5.8 11.0 | 6.9 3.4 12010
Tuolumne River at 2000- 3.7 | 7.7-| 45- | 0.8-| 7.8- |6.7-|27- | 5-83 | 5-22| 2-9 | 5-25 | 1.1- | 3-28 |3-14| -- |<0.01-| -- | 0.30-|0.06-|0.04-]| 0.5- | CVRWQCB
Shiloh Road 2005 2791 396 (523 15.1 9.0 | 86 6.2 0.08 3.69 | 0.40 | 0.50| 7.0 {2009
CVRWQCB
2010
Kratzer et al.
2004
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Table5.2.1-11 Summary of water quality data (metals and microbiological) downstream of the Project.
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Tuolumne River at 1977- 514 | <4.0- | <0.1- | <1.0- | <1.0- | 0.05- <5.0- | 0.0-20 | <0.2- | <5.0- | 0.0-20 | <2.0- 11- <1-31 | EPA 2010

Old La Grange 1988 <4.0 10 <1.0 1.2 30 10 0.5 <5.0 20 >2420 CVRWQCB
Bridge 2010
Tuolumne River at 2003- 17.6 | <4.0- | <0.1- | <1.0- | <1.0- - <5.0- -- <0.2- | <5.0- - <2.0- 345- | 11-613 | CVRWQCB
Legion Park 2004 <4.0 | <0.1 | <1.0 2.1 <5.0 <0.2 | <5.0 <2.0 | >2420 2010
Dry Creek at La 2003- 18.7 | <4.0- | <0.1- | <1.0- | 3.1- - <5.0- -- <0.2- | <5.0- - 3.3-8 816- 39- CVRWQCB
Loma Road 2004 <4.0 | <0.1 1.1 5.2 <5.0 <0.2 | <5.0 >2420 | >2420 | 2010
Tuolumne River at -- 16.0 -- -- -- -- 40-200 -- 8.0- -- -- -- -- -- -- USGS 2010
Modesto 35.0
Tuolumne River at 2003- 129 | <4.0- | <0.1- | <1.0- | 1.1- - <5.0- -- <0.2- | <5.0- - <2.0- 649- | 27-613 | CVRWQCB
Audie Peeples 2004 <4.0 | <0.1 | <1.0 1.6 <5.0 <0.2 <5.0 <2.0 | >2420 2010
Tuolumne River at 2003- 3.7 <4.0- | <0.1- | <1.0- | 1.5- - <5.0- -- <0.2- | <5.0- - <2.0- 179- 8-649 | CVRWQCB
Shiloh Road 2004 <4.0 | <0.1 | <1.0 2.1 <5.0 <02 | <5.0 1.0 >2420 2009
CVRWQCB
2010
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Kratzer. 1998. Pesticides in Storm Runoff from Agricultural and Urban Areas in the Tuolumne
River Basin in the Vicinity of Modesto, California.

This report compares the occurrence, concentrations, and loads of dissolved pesticides in storm
runoff for two contrasting land uses in the Tuolumne River Basin during two different winter
storms: agricultural areas (February 1994) and the Modesto urban area (February 1995). Both
storms followed the main application of pesticides on dormant almond orchards. All samples
were analyzed for 46 pesticides.

Six pesticides were detected in runoff from agricultural areas, and 15 pesticides were detected in
runoff from urban areas. Chlorpyrifos, diazinon, DCPA, metolachlor, and simazine were
detected in almost every sample. Except for napropamide and simazine, median concentrations
were higher in the runoff from urban areas. At the time, none of the samples had pesticide
concentrations that exceeded drinking water criteria.

Transport of pesticides from agricultural areas exceeded transport from urban areas for
chlorpyrifos, diazinon, metolachlor, napropamide, and simazine. This greater transport from
agricultural areas was due primarily to greater discharge and duration of storm runoff. Transport
of DCPA was about the same from agricultural and urban sources. The main source of transport
for the other pesticides could not be determined because of concentrations less than the method
detection limit. In most cases, the occurrence and relative concentrations of pesticides found in
storm runoff from agricultural and urban areas was related to pesticide application.

Kratzer and Shelton. 1998. Water Quality Assessment of the San Joaquin-Tulare Basins,
California: Analysis of Available Data on Nutrients and Suspended Sediment in Surface Water,
1972-1990.

Nutrients and suspended sediment in surface water of the San Joaquin-Tulare Basins were
assessed using 1972-1990 data from the USGS NWIS and the EPA STORET database.

Two of the sites analyzed were the Tuolumne River at La Grange Bridge and Tuolumne River at
Modesto. Median data for specific conductance, pH, dissolved hardness, ammonia, total
Kjeldahl nitrogen, phosphorus, orthophosphate, organic carbon, and suspended sediment are
presented in this report.

Kratzer et al. 2004. Sources and Transport of Nutrients, Organic Carbon, and Chlorophyll-a in
the San Joaquin River Upstream of Vernalis, California, during summer and fall, 2000 and 2001.

In 2001, USGS staff collected water quality samples at four San Joaquin River sites and at eight
tributary sites, including Dry Creek at Gallo Bridge below Highway 132 at Modesto, Tuolumne
River at Modesto, and Tuolumne River at Shiloh. The purpose of the study was to define the
sources and transport of nutrients, organic carbon, and chlorophyll-a in the upstream San Joaquin
Basin above Vernalis. A secondary purpose was to compare nutrient loads and concentrations
from the 1970s and 1980s to the present.

Kratzer et al. found the lower Tuolumne River to be a significant source of nutrients and
dissolved organic carbon and a minor source of chlorophyll-a for the San Joaquin River. Data
for this study have been incorporated into Table 5.2.1-11.
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Stillwater Sciences. 2004. Lower Tuolumne River Water Quality Monitoring Results May/June
2004.

This memorandum summarizes water quality conditions sampled between RM 52 and 36 of the
lower Tuolumne River downstream of La Grange Dam (RM 52) and above the Dry Creek
confluence in Modesto. The purpose of the study was to provide an initial record of water
quality encountered by over-summering Chinook salmon and trout. Surveys for temperature,
dissolved oxygen, conductivity, and pH included synoptic (i.e., multiple locations at or near the
same time) water quality surveys that were supplemented by spot checks across the river cross
section and vertically. In situ continuous monitoring of water quality was recorded for a period
of 48 hours at two locations. In addition to these surveys, on June 7, 2004, a single round of
upstream (RM 50.8) and downstream (RM 43) water chemistry sampling was conducted to
include nutrients, and a screening analysis for common pesticides and herbicides.

The lowest dissolved oxygen levels (8 mg/L) were found at downstream locations. Water
chemistry sampling resulted in non-detects for nutrients and contaminants. Comparisons with
independent studies of water quality conditions in downstream locations below Modesto
suggested that the lower Tuolumne River approaches natural background levels for nutrients.
The combinations of non-detect values for nutrients and relatively high nighttime DO levels (8 to
10 mg/L) suggested that water quality conditions are suitable for all aquatic beneficial uses.

Kinsey et al. 2005. Data on Dissolved Pesticides and Volatile Organic Compounds in Surface
and Ground Waters in the San Joaquin—Tulare Basins, California, Water Years 1992—-1995.

The data contained in this report comes from four years (1992-1995) of data collection by the
San Joaquin-Tulare Basin Study Unit of the USGS NAWQA Program. This report contains
pesticide, volatile organic compound, major ion, nutrient, tritium, stable isotope, organic carbon
and trace-metal data collected from 39 surface-water stream sites, including Tuolumne River at
Modesto and Tuolumne River at Shiloh. Surface water samples taken from both sites contained
chloropyrifos, DCPA, diazinon, metolachlor, napropamide, and simazine. All other pesticides
were below detectable limits.

TID and MID. 2005. 2005 Ten Year Summary Report for New Don Pedro Project Pursuant to
Paragraph (G) of the 1996 FERC Order issued July 31, 1996.

The Districts’ 2005 Ten Year Summary Report to FERC summarizes electrical conductivity and
turbidity data for 1996 through 2004 from Old La Grange Bridge (RM 50.5) to Shiloh Road
(RM 3.4) on the Tuolumne River. Electrical conductivity (EC) and turbidity were measured at
two-week intervals from January through May, June (except 1998), and September (2001-2004).

In the lower Tuolumne River, EC was generally low. Ranging from about 30 to
300 microSeimens per centimeter (uS/cm), EC depended largely on flow volume and distance
downstream of the La Grange Dam. EC levels and variability increased with distance
downstream as greater groundwater accretion accumulated within the river flow. A general
decrease in EC occurred with increased flows as well as the increase in EC with distance from
Old La Grange Bridge. Notable increases in EC occurred in the Tuolumne River below Dry
Creek and below the confluence of the Tuolumne River and the San Joaquin River. The San
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Joaquin River typically has much higher EC levels (200 to 2000 uS/cm) than the Tuolumne
River. EC decreased approximately 300 uS/cm from locations above the Tuolumne/San Joaquin
confluence to below the confluence.

Turbidity measured in the lower Tuolumne River is generally low, ranging from less than one to
about 10 NTU, except during periods with high storm runoff. Below Old La Grange Bridge
variability in turbidity was small and increased only slightly with distance downstream. Dry
Creek, just downstream of RM 17, usually increased turbidity in the river from that point on with
San Joaquin River turbidity consistently higher than lower Tuolumne River sites. San Joaquin
River turbidity generally decreased by approximately 10 NTU from above to below the
confluence with the Tuolumne River.

San Francisco Planning Department. 2008. Final Program Environmental Impact Report for
San Francisco Public Utilities Commission’s Water System Improvement Program. Section 5.3,
Tuolumne River System and Downstream Water Bodies.

The San Francisco Planning Department prepared a PEIR for the SFPUC Water System
Improvement Program. The PEIR describes the water quality in the reach of the Tuolumne
River between Hetch Hetchy and Don Pedro reservoirs as very good, but its dissolved mineral
and plant nutrient content increased somewhat in a downstream direction. This report refers to
MID collection of TDS twice daily since 1997. These data show TDS concentrations that range
from 15 to 26 mg/L, with an average of about 20 mg/L.

CVRWOQCB. 2009. San Joaquin River Basin: Main Stem and Drainage Basin Sites. October
2000-2005.

This report summarizes the data gathered over a five-year sampling period (2000 to 2005) to
address questions concerning the water quality of the San Joaquin River and inflows from sub-
watersheds. As part of the project, the Tuolumne River at Shiloh was monitored monthly.
Temperature, specific conductance, turbidity, dissolved oxygen, pH, alkalinity, hardness,
minerals (calcium, magnesium, sodium, potassium, chloride, and sulfate), total organic carbon,
nutrients, and toxicity. Data are presented in Tables 5.2.1-10 and 5.2.1-11. Over 50 percent of
the samples collected from the Tuolumne River reported toxic events for the chronic fathead
minnow test. The cause of the toxicity was undetermined.

Stillwater Sciences. 2009. Don Pedro Reservoir Fish Mercury Study. Final Report.

As part of a fish mercury study, water quality sampling was conducted at two sites downstream
of Don Pedro Reservoir (Tuolumne River at Charles Road and at Shiloh Bridge) from
September 21 through October 1, 2008. Below Don Pedro and La Grange reservoirs, these sites
in the lower Tuolumne River exhibited warmer temperatures (23 to 24°C [73 to 75°F]) with
dissolved oxygen levels of 8.6 mg/L (greater than 100 percent saturation) and pH levels of 7.6 to
7.9. Specific conductivity at these lower sites increased from 152 to 276 uS/cm from upstream
of Dry Creek to downstream of Modesto, indicating an increase in mineral levels.
Corresponding mineral levels (iron, manganese, and sulfate) for these sites were also elevated
relative to upstream sites. While TotHg was found in surface water grab samples at 0.81 ng/L at
Charles Road upstream of Dry Creek, MeHg was non-detectable. TotHg and MeHg were both
detected (1.42 ng/L and 0.120 ng/L, respectively) at Shiloh Bridge downstream of Dry Creek.
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CDWR. 2010a. Water Quality Report for Tuolumne River at Shiloh, 1998 and 1999.

From September 1998 through May 1999, CDWR sampled the water quality of Tuolumne River
at Shiloh. General parameters (conductance, total dissolved solids, alkalinity, hardness, and pH),
minerals (boron, calcium, chloride, magnesium, potassium, sodium, and sulfate), nitrate, and
dissolved organic carbon were measured.

CDWR. 2010b. Hourly and Daily Data for Tuolumne River at Modesto.

CDWR currently monitors the Tuolumne River at Modesto for temperature and electrical
conductivity. Data are available online from January 1, 2001 to present.

CVRWOQCB. 2010. San Joaquin River Basin Rotational Sub-basin Monitoring: FEastside Basin:
January 2003-April 2004. (Stanislaus, Tuolumne, and Merced River Watersheds and Farmington
and Valley Floor Drainage Areas).

This report focuses on data collected from the Eastside Basin twice a month between January
2003 and April 2004 as part of the SWAMP. The Eastside Basin consists of the Stanislaus,
Tuolumne, and Merced River watersheds and the Farmington and Valley Floor drainage areas.
Temperature, specific conductance, turbidity, dissolved oxygen, pH, hardness, minerals
(calcium, magnesium, chloride, and sulfate), total organic carbon, bacteria, toxicity, and trace
metals (arsenic, cadmium, chromium, copper lead, mercury, nickel, and zinc) were monitored.
Data are presented in Tables 5.2.1-10 and 5.2.1-11.

A seasonal oxygen sag appears to occur for sites in the Tuolumne River basin, except for
immediately below Don Pedro Reservoir. The sag occurred as the inverse of temperature with
concentrations dipping to 8 mg/L and below, between June and September. Dissolved oxygen
concentrations were lowest at Dry Creek at La Loma Road (6 mg/L).

Specific conductance throughout the river increased moving upstream to downstream. The
mainstem of the Tuolumne River demonstrated consistently increasing specific conductance
moving downstream with a median near 200 umhos/cm at Shiloh. Similar to temperature,
consistent, year-round, specific conductance was reported at the site just below releases from
Don Pedro Reservoir (ranging from 35 to 44 pumhos/cm). The remaining mainstem sites showed
variations in concentration between locations, but not with the time of year except for three dips
in specific conductance to concentrations similar to concentrations in the reservoir releases. The
dips correspond to spikes in releases (end of April, mid October, and mid March).

Turbidity in the Tuolumne River remained low overall but showed a steady increase moving
downstream from Don Pedro Reservoir, ranging from a mean of 1.7 nephelometric turbidity
units (NTU) at La Grange to 10 NTU at Shiloh. The CVRWQCB has issued various Cleanup
and Abatement Orders for the Tuolumne River and its tributaries. In 2004, the CVRWQCB
issued an Order No. R5-2004-0718 for a discharger within the City of Hickman because a water
retention pond at a nursery failed and caused 2,000 cubic yards of sediment and rock to enter the
Tuolumne River. In 2008, the CVRWQCB issued Order No. R5-2008-0701 because two
dischargers graded over 1,000 acres of land and caused significant discharges (11,200 NTU) of
sediment into Peaslee Creek and the Tuolumne River. In 2009, the CVRWQCB issued Order
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No. R5-2009-0707 because a discharger graded over 76 acres of land and caused significant
discharges of sediment into an unnamed tributary to Peaslee Creek and into Peaslee Creek.

Maximum total coliform concentrations were above reporting limits (>2420 MPN/100mL) at all
sites. E. coli steadily increased moving downstream from La Grange to Shiloh, although
maximum concentrations stayed near 500 MPN/100mL.

Toxicity testing was conducted twice at the Tuolumne River at Shiloh. Both sets of samples
resulted in 100 percent survival for both Ceriodaphnia dubia and Pimephales promelas.

Mineral results for calcium, magnesium, chloride, sulfate and hardness were lowest at the
Tuolumne River at La Grange. All results for mercury, arsenic, lead, and nickel were below
reporting limits.

USGS. 2010. 1993-1995 San Joaquin- Tulare National Water-Quality Assessment Program.
Basic-Fixed Site Assessment.

The USGS San Joaquin-Tulare NAWQA Program collected water samples from 1993 through
1995 at the Tuolumne River at Modesto (Tables 5.2.1-10 and 5.2.1-11). Fifty-one observations
were made at this location.

Additional Sources of Water Quality Data for the Lower Tuolumne River.

Additional data sources for water quality data on the lower Tuolumne River include the
following:

| TID collected water quality data on the Tuolumne River from May 2006 to April 2008, in
connection with the feasibility investigations of its Regional Surface Water Supply Project.
A summary report was prepared in August 2008 and is available upon request.

| The City of Modesto collects water quality data in Dry Creek and in the lower Tuolumne
River above and below Dry Creek. The Districts are in the process of obtaining these data.

] The East San Joaquin Water Quality Collection conducts water quality sampling on Dry
Creek for the Irrigated Lands Program. Data have been collected for dissolved oxygen,
pH, and electrical conductivity since at least January 2009.

52.14 Contaminants in Fish

Methylmercury poses a potential health risk to persons who consume fish caught in California
lakes. Twenty-one percent of the lakes surveyed by Davis et al. (2009, 2010) had at least one
fish species with an average methylmercury level high enough (greater than 0.44 parts per
million [ppm]) for OEHHA to recommend no consumption of the contaminated species for
women between 18 and 45 years of age and children from 1 to 17 years of age. In northern
California, Davis et al. commonly found low concentrations in high-elevation lakes (above
2,000 feet) in the Sierra Nevada and Trinity Alps. Trout were the most frequently caught species
in these lakes, and tend to accumulate relatively low methylmercury concentrations. In contrast,
methylmercury concentrations in bass were higher than OEHHA’s 0.44 ppm threshold in
48 percent of the lower elevation lakes (below 2,000 feet) surveyed in northern California.
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Mercury contamination of California water bodies is largely a legacy of historical mercury and
gold mining, but also reaches lakes from local and global emissions to the atmosphere. In spite
of the extensive mining activity in California, however, the degree of mercury contamination in
the state’s lakes is not that unusual and comparable to the average condition observed across the
U.S. in a recent national lakes survey (Davis et al. 2010).

Davis et al. (2009, 2010) found that PCBs were second to methylmercury as a potential health
concern to consumers of fish caught from California lakes. However, only 1 percent of the lakes
sampled had a species with an average concentration that exceeded OEHHA’s threshold for
considering a recommendation of no consumption (120 parts per billion [ppb]). PCBs are
persistent chemicals that are now banned, but were commonly used in electrical, industrial and
other applications. Concentrations of other pollutants (dieldrin, DDT, chlordane, and selenium)
were generally low, and infrequently exceeded OEHHA thresholds.

de Vlaming. 2008. Organochlorine Pesticides and Polychlorinated Biphenyls (PCB)
Concentrations in Muscle Tissue of Fish Collected from the San Joaquin River and Sacramento
River Watersheds and Delta During 2005.

The purpose of this study was to analyze organochlorine pesticides and polychlorinated
biphenyls (PCB) in fish collected during 2005 from the Sacramento River and San Joaquin River
watersheds, and the Delta. White catfish and Sacramento suckers were the favored species for
analyses because they are fatty bottom fish that tend to accumulate the contaminants of concern
to a much greater extent than less fatty pelagic fish. The Tuolumne River at Shiloh Road was
one of the sampling sites for the study.

The sum of DDTs in two composites (339 and 269 nanograms per gram [ng/g]) of Sacramento
sucker (unpopular for human consumption) from the Tuolumne River exceeded the OEHHA
1999 screening value (100 ng/g). These levels were among the highest levels of DDT found in
the study. DDTs in composites of carp and channel catfish collected from the Tuolumne in 2005
were considerably below the screening value.

High levels of fish tissue PCB contamination were observed in Sacramento sucker in the
Tuolumne River at Shiloh. However, in contrast to PCB concentrations in a composite of
Sacramento sucker (38 and 32 ng/g) caught from the Tuolumne River in 2005, levels in channel
catfish and carp from that site were below the OEHHA reporting level of 20 ng/g.

Chlordane levels (14 and 12 ng/g) in Sacramento sucker composites at Shiloh were the highest
concentrations detected during the study.

While the dieldrin concentration in a composite of Sacramento sucker caught from the Tuolumne
River at Shiloh was 2.5 ng/g, levels in a second Sacramento sucker composite, a carp composite,
and a channel catfish composite from fish collected at this site were below OEHHA reporting
level (2.0 ng/g). It appeared that only older, very fatty Sacramento sucker from the Tuolumne
River manifest dieldrin levels above the OEHHA screening value.
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Davis et al. 2009. Contaminants in Fish from California Lakes and Reservoirs: Technical
Report on Year One of a Two-Year Screening Study.

As part of SWAMP, Davis et al. studied bioaccumulation of heavy metals and pesticides in fish
from California lakes and reservoirs. The overall goal of this one-year of a two-year screening
study was to determine whether or not fish in California lakes have concentrations of
contaminants that exceed thresholds for protection of human health. Sport fish tissue
concentrations were evaluated using thresholds developed by the OEHHA for methylmercury,
PCBs, dieldrin, DDTs, chlordanes, and selenium. The study focused on sampling indicator
species that tend to accumulate high concentration of the contaminants of concern. Primary
target species were selected that are popular for human consumption (e.g., rainbow trout), and/or
are effective at documenting spatial trends (e.g., largemouth and black bass) or organics (e.g.,
channel catfish and common carp). Over 6,000 fish from 18 species were collected from 152
lakes and reservoirs, which included Hetch Hetchy and Don Pedro reservoirs. Table 5.2.1-12
shows the result for Hetch Hetchy, Don Pedro, La Grange and Modesto reservoirs and Turlock
Lake. Year 2 of the study was a summary report that did not provide additional information.

Stillwater Sciences. 2009. Don Pedro Reservoir Fish Mercury Study. Final Report.

This fish mercury study examined nine sites within Don Pedro Reservoir and upstream and
downstream of the reservoir between fall 2008 and spring 2009. The targeted species were
rainbow trout, largemouth bass, spotted bass, and channel catfish. In addition to TotHg and
MeHg, water temperature, dissolved oxygen, conductivity, pH, turbidity, total suspended solids,
organic carbon, iron, manganese, and sulfate were sampled at each site.

Both TotHg and MeHg were detected in hypolimnetic samples in the Moccasin Creek (0.92 and
0.15 ng/L) and Woods Creek (1.17 and 0.145 ng/L) arms of Don Pedro Reservoir. TotHg and
MeHg were not detected upstream of or in Don Pedro Reservoir or in La Grange Reservoir
waters. Only TotHg was detected in the lower Tuolumne River at Charles Road (0.81 ng/L)
upstream of Dry Creek. TotHg and MeHg were both detected (1.42 and 0.120 ng/L,
respectively) at Shiloh Bridge.

The highest fish tissue mercury concentrations (0.29 to 0.99 milligrams/kilogram [mg/kg]) were
observed in largemouth bass sampled from the shallow Moccasin Creek and Woods Creek arms
of Don Pedro Reservoir. Concentrations in excess of the EPA (2001) fish tissue residue criterion
(0.3 mg/kg) were found at all sites within Don Pedro Reservoir, as well as downstream of La
Grange Dam in the lower Tuolumne River. Largemouth bass mercury levels were slightly in
excess of data from other regional reservoirs, while catfish and rainbow trout mercury levels
(0.11 and 0.05 mg/kg, respectively) were generally below the ranges for regional riverine
samples.

5.2.1.5 Water Temperature
Water temperature is an important water quality parameter in the Tuolumne River. Temperature

data are reported separately in this PAD because several previous studies have been completed
that were focused exclusively on water temperature.
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Table5.2.1-12 Resultsof the SWAMP Lakes Survey for Reservoirs/Lakeson or near the
Tuolumne River.
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The Districts reviewed the following source documents related to water temperature:

] San Francisco Public Utilities Commission’s (SFPUC) Upper Tuolumne River: Available
Data Sources, Field Work Plan, and Initial Hydrology Analysis (October 2006)

| SFPUC’s Final Program Environmental Impact Report for the Water System Improvement
Program (June 2007)

u CCSF Upper Tuolumne River Ecosystem Project Phase II Report, October 2010

Merritt Smith Consulting’s Upper Tuolumne River Ecosystem Project: Preliminary

Analysis of Available Data for Modeling Temperature in the Hetch Hetchy Reach

(O’Shaughnessy Dam to Cherry Creek) (September 2008)

CDFG temperature data collected since 1997

TID and MID Real-Time Monitoring (RTM) data collection 1987 to 2008

TID and MID’s Review of 2008 Summer Flow Operation (March 2009)

CALFED’s San Joaquin River Basin Water Temperature Modeling and Analysis (October

2009)

] TID and MID’s Review of 2009 Summer Flow Operation (March 2010)

Water temperature data collected upstream of, at, and downstream of the Project are provided in
Attachment 5.2.1-1. Due to file size, the attachment is being filed with FERC as a CD under
separate cover.

Upper Tuolumne River

As described more fully in Section 3.0, the Tuolumne River originates in Yosemite National
Park in Tuolumne County in the Sierra Nevada Mountain Range. From its origin, the river flows
west-northwest, meandering through Yosemite National Park and into Hetch Hetchy Reservoir.
From Hetch Hetchy Reservoir, the Tuolumne River continues west-southwest through the
Stanislaus National Forest.

The upstream end of the Project Boundary on the Tuolumne River is at approximate RM 79,
west of where the Tuolumne River exits the Stanislaus National Forest.

The California Department of Fish and Game (CDFG) has been collecting water temperature
data in the Tuolumne River upstream of the Don Pedro Reservoir since 2005. Table 5.2.1-13
shows the locations and availability of data from Hetch Hetchy Reservoir to above Don Pedro
Reservoir.

Table5.2.1-13 Water temperature sampling locations upstream of Don Pedro Reser vair.

L ocation River Mile Sampling Period s T((Erg)perature
Early Intake 106 7/19/05 - 4/3/08 1.27-23.25
Cherry Creek powerhouse On Cherry Ck 4/27/05 - 4/3/08 3.40 - 20.60
Above South Fork 97 4/27/05 - 4/3/08 1.92 -21.01
South Fork Confluence On South Fork Tuolumne River 4/27/05 - 4/3/08 -0.05 - 24.53
Below South Fork 96 4/27/05 - 4/3/08 1.17-20.19
Near Lumsden Campground 97 4/27/05 - 1/31/07 1.18-20.12
Above Wards Ferry Bridge 79 5/24/05 - 4/10/07 3.31-25.98
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The data at “Above Wards Ferry Bridge” was not included in the analysis since this location is
sometimes riverine and at other times part of the reservoir. Since it is difficult to determine
when it is strictly riverine, the data would not provide truly riverine water temperature readings.

Figure 5.2.1-1 provides the water temperature data available for the locations listed in
Table 5.2.1-13. Figure 5.2.1-2 provides the water temperature data specifically for 2006.

SFPUC (2007)

For their 2007 Water System Improvement Program (WSIP) environmental impact report (EIR),
SFPUC developed a water temperature model for the Tuolumne River. The model looked at two
reaches separately; specifically, below Hetch Hetchy Dam and from La Grange Dam to the
confluence with the San Joaquin River.

The water temperatures collected were analyzed in conjunction with flow to determine when
thermal conditions might be of concern. Thermal loading in the reach below Hetch Hetchy Dam
is typically of potential concern from May through October; the study, therefore, focused on
these months. Other criteria used to select periods for analysis were (1) when reductions in full
natural flow occurred on the order of 50 percent or more and (2) when base flows from the dam
were less than 200 cfs.

The report determined that the only month when water temperature might have been adversely
affected by Hetch Hetchy operations was May. The report also stated that since May is the
month when the most snowmelt runoff occurs, temperatures would only stay elevated for short
periods of time.

Project Area

Don Pedro Reservoir has a gross storage capacity of 2,030,000 ac-ft. Reservoir levels, both
rising and falling, change slowly. Reservoir levels are generally between elevation 830 and
750 feet. The inlet centerline to the power tunnel delivering water to the Don Pedro powerhouse
is at elevation 534 feet. Mean residence time is on the order of one year.

There is cold water inflow at Wards Ferry Bridge in the winter and early spring. Thermal
stratification in the reservoir is well established by May and extends into November. The
temperature drops off quickly at 10 meters (m) below the surface, forming a stable epilimnion
and then gradually cools at greater depths of the reservoir.

The water below 10 m begins to warm and destratify through the fall, becoming almost fully
destratified by early winter. The cold inflow at Wards Ferry Bridge begins again in late winter.
By the middle of spring, stratification has been re-established.

Reservoir profiles are available from August 2004 through April 2010. Figures 5.2.1-3 through
5.2.1-6 show reservoir profiles for 2006 in order to better visualize the trends described above.
Attachment 5.2.1-1 contains the available reservoir profiles for the period of record.
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Figure5.2.1-1 Water temperaturedata for locationsin the upper Tuolumne River 2005-
2008.
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Figureb5.2.1-2 2006 water temper ature data for the upper Tuolumne River.
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Figure5.2.1-3

Don Pedro reservoir water temperature profilesin May 2006 (Wet Year).
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Figure5.2.1-4

Don Pedro reservoir water temperature profilesin August 2006 (W et
Year).
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Figure5.2.1-5 Don Pedro reservoir water temperature profilesin October 2006 (W et
Year).
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Figure5.2.1-6  Don Pedro reservoir profilesin November 2006 (Wet Y ear).
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SFPUC (2007)

The SFPUC’s WSIP EIR is discussed above in Section 5.2.1.4. In addition to analyzing water
temperatures in the Tuolumne River, the report reviewed temperatures in Don Pedro Reservoir as
well. The report concludes that the reservoir reaches and maintains isothermal conditions each
winter.

Lower Tuolumne River

The Districts and CDFG have been collecting water temperature data in the lower Tuolumne
River downstream of the La Grange Dam since 1977. Table 5.2.1-14 provides the locations and
availability of data from below Don Pedro Reservoir to the confluence with the San Joaquin
River.

Figures 5.2.1-7 through 5.2.1-11 portray the water temperatures for representative locations on
the lower Tuolumne River, grouped generally by decade. Figure 5.2.1-12 provides more detailed
water temperature data for 2006. Attachment 5.2.1-1 provides water temperature data collected
downstream of the Project on the lower Tuolumne River.

SFPUC (2007)

The 2007 WSIP EIR is discussed in Section 5.2.1.4. One of the reaches modeled as part of this
EIR for water temperature was the reach from La Grange Dam to the San Joaquin River. The
report found that thermal processes in this reach are affected more by meteorological conditions
than they are by a change in flows. The report concludes that June is the only month in which
flow reductions may affect thermal conditions in this reach.

5.2.2 Water Quantity

A general description of the Tuolumne River basin is provided in Section 4 of this PAD. Like
other rivers originating in the western side of the Sierra Mountains and flowing westerly to the
Central Valley, the waters of the Tuolumne River have served many purposes since the mid-
1800s. The first dam on the Tuolumne, Wheaton Dam, was constructed in 1871 for the purpose
of diverting flow from the river to support farming and domestic needs. TID’s and MID’s
interest in developing the water resources of the Tuolumne River extends back to at least 1887
when each District filed for water rights. San Francisco’s interests in developing the Tuolumne
River date back to 1901 when the city first announced plans to build a dam in Hetch Hetchy
Valley. Major water resource development projects were built on the river from 1893 (La
Grange Dam) through the early 1970s (Cherry Dam - 1955; Kirkwood powerhouse - 1967; New
Don Pedro Dam - 1971). TID, MID, and the CCSF have jointly managed the waters of the
Tuolumne River, following the flood control rules of the ACOE, for almost 100 years. This
coordinated management and use has altered the hydrology of the Tuolumne River.

The climate and hydrology of the 1,960-square-mile Tuolumne River watershed vary
considerably over the river’s 150-mile length. The upper watershed is mountainous and the
average annual precipitation level can exceed 60 inches at the higher elevations, falling primarily
as snow, while the lower watershed is a semi-arid, low-lying valley receiving less than 12 inches
of precipitation a year. The extreme variations in climate combined with the large amount of
water resources development produce the present-day hydrology.
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Table5.2.1-14 Water temperature sampling locations downstream of Don Pedro

reservoir.
L ocation River Mile | Sampling Period Sour ce s T((irg)perature
11/14/01 - 2/6/07 CDFG 9.60 - 12.79
La Grange Dam o118 1/8/77 - 7/9/88 TID 9.10 - 22.70
Riffle Al 51.6 6/18/01 - 3/27/08 CDFG 9.40- 14.14
Riffle A7 50.7 11/14/01 - 2/6/07 CDFG 9.65-13.71
Riffle C1 49.7 6/14/01-1/28/08 CDFG 9.49-19.13
. 12/10/97 - 2/6/07 CDFG 9.06-19.67
Riffle 3B 49.1 1/18/90 - 12/8/97 TID 8.20-27.20
Riffle 4B 48.4 4/1/87 - 6/20/89 TID 8.00 - 28.50
Basso Bridge 475 6/15/01 - 1/28/08 CDFG 9.19-21.61
Riffle 13B 455 11/14/01 - 2/6/07 CDFG 9.00-22.07
Riffle 19 433 12/10/97 - 5/27/04 | CDFG 8.97-26.64
Riffle 12 432 6/16/01 - 1/28/08 CDFG 8.41-2697
Riffle 21 42.9 5/27/04 - 2/6/07 CDFG 8.76-22.55
Riffle K1 42.6 6/16/01 - 1/29/08 CDFG 8.32-26.47
Turlock Lake State Recreation Area 42.0 5/9/87 - 3/17/94 TID 6.90 - 24.30
Roberts Ferry Bridge 39.5 8/11/98 - 2/6/07 CDFG 8.21-26.96
7-11 Gravel 38.0 6/16/01 - 1/29/08 CDFG 8.13-2823
7/2/96 - 2/6/07 CDFG 7.54-27.82
Ruddy Gravel 36.5 01 36.7 I e T 12/8/97 TID 5.50 - 28.30
Santa Fe Gravel 36.5 5/31/02 - 1/29/08 CDFG 7.98-27.33
Riffle Q3 35.0 5/31/02 - 1/29/08 CDFG 7.93-27.13
Above Hickman Spill 3/9/05 - 1/29/08 CDFG
. . 7/15/02 - 10/26/07 | CDFG 7.61-27.95
Hickman Bridge 3L60r 310 s e 630091 TID 4.20-29.00
Below Hickman Spill 3/9/05 - 1/29/08 CDFG
Upper RST at Waterford 29.8 10/8/08 - 7/16/09 TID
Fox Grove 26.1 8/11/98 - 1/29/99 CDFG
Fox Grove Bridge 26.0 8/11/98 - 6/6/07 CDFG
Charles Road 24.9 6/22/88 - 7/2/96 TID 5.70 - 29.30
Hughson Treatment Plant 23.6 12/10/97 - 2/6/07 CDFG 7.17-28.92
Empire Bridge 21.6 10/1/87 - 6/13/88 TID 9.00 - 23.70
Mitchell Road 19.0 8/12/05 - 6/6/07 CDFG 8.74-22.95
Above Dry Creek 7/25/06 - 6/6/07 CDFG
Dry Creck 16.5 2/3/06 - 9/20/07 CDFG
Modesto USGS Gage 16.2 10/10/77 - 9/30/88 TID 6.00 - 30.00
Riverdale Park 12.3 1/16/88 - 1/29/96 TID 4.10 - 29.50
Carpenter Road 12.0 8/12/05 - 6/6/07 CDFG 8.59 - 25.09
Lower RST at Grayson 52 10/8/08 - 7/16/09 TID
. . 2/16/05 - 9/3/07 CDFG 6.78 - 29.49
Shiloh Bridge 34or3.3 4/2/87 - 12/9/97 TID 3.60 - 29.50
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Figureb5.2.1-7 Water temperaturesof thelower Tuolumne River for 1977-1988, RM
51.8 and 16.2.
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Figure5.2.1-8  Water temperaturesof thelower Tuolumne River, 1987-1997, RM 49.1,
36.5, and 31.6.
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Figure5.2.1-9 Water temperatures of the lower Tuolumne River, 1987-1998, RM 24.9,
12.3, and 3.5.
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Figure5.2.1-10 Water temperature of thelower Tuolumne River, 1996 to 2008, RM 51.8,
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5-52 Pre-Application Document
Don Pedro Project, FERC No. 2299



5.0 Description of Environmental Conditions

35

30

25

20

15 -

Witer Tenrperature ("0

10

0

Ruddy Gravel (CDFG - RM 36.7)

1/1/96 12/31/96 12/31/97 12/31/98 12/31/99 12/30/00 12/30/01 12/30/02 12/30/03 12/29/04 12/29/05 12/29/06 12/29/07 12/28/08

Hickman Bridge (CDFG - RM 31.6)
Hughson Treatement Plant (CDFG - RM 23.6) == Shiloh Bridge (CDFG - RM 3.4)

Figure5.2.1-11 Water temperature of thelower Tuolumne River, 1996 to 2008, RM 36.7,
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Figure5.2.1-12 Averagewater temperature of thelower Tuolumne River in 2006.
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52.2.1 Drainage Area

For the purpose of this PAD, the Tuolumne River is divided into three subbasins—the upper
Tuolumne River, the Don Pedro Project area, and the lower Tuolumne River. Table 5.2.2-1
provides the approximate drainage areas and length of reaches of the Tuolumne River in each of
these subbasins.

Tableb5.2.2-1 Drainage ar eas and lengths of Tuolumne River subbasins.

: Total Length of Reach Drainage Area | Total Upstream Drainage Area
Subbasin . . .
(miles) (square miles) (square miles)
Upper Tuolumne River 70 1,300 1,300
Project area 26 230 1,530
Lower Tuolumne River 54 430 1,960
5222 Climate

The climate of the Tuolumne River Basin is characterized by moderate winters and hot summers
in the valley area, wet cold winters and hot dry summers in the higher watershed areas, and
severe winters with cool summers at the highest elevations. The winter storms affecting the area
are caused by cyclonic wave disturbances along the polar front which usually originate in the
vicinity of the Aleutian Islands. Most of the precipitation over the Tuolumne River basin
associated with these storms is concentrated by orographic effects on the western slope of the
Sierra Nevada, with marked differences in precipitation amounts within short distances (ACOE
1972).

The normal annual precipitation is less than 12 inches on the valley floor, 19 inches at Don Pedro
Dam, and up to 60 inches in the upper reaches of the watershed. The basin mean above Don
Pedro Dam is about 44 inches. About 88 percent of the annual precipitation occurs during the
period of November through April. Precipitation usually occurs as rain at elevations below
4,000 feet and as snow at higher elevations, although snow has occurred in the valley and rain
may occur at elevations above 10,000 feet. Snow cover below 5,000 feet is generally transient
and may accumulate and melt several times during a winter season. Normally the snow
accumulates at higher elevations until about April 1, when the melt rate exceeds snowfall.

The range in climatological conditions across the basin is demonstrated by the temperature and
precipitation statistics provided in Table 5.2.2-2. The table also serves to demonstrate the
dependence of the Central Valley agricultural industry on the availability of irrigation water.
Cumulative precipitation through the hot summer months of May through September is less than
1 inch of moisture for the entire period. When combined with high temperatures and abundant
sunshine, sustainable agriculture, requiring between 0.20 and 0.25 inches of water per day during
the hot summer days, is entirely dependent on a reliable irrigation water supply. Figure 5.2.2.-1
shows representative mean monthly evapotranspiration rates for the Modesto area.
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Table5.2.2-2

Monthly climatological data for the Tuolumne River water shed.

| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

Downstream of Don Pedro Project
MODESTO, CALIFORNIA (WRCC Station No. 045738)

Period of Record : 1/ 1/1931 to 12/31/2005, Approx. Elevation: 90 feet

Avg. High (°F) 54° | 61°| 67°| 73°| 81°| 88° | 94° | 92° | 88°| 78° | 64°| 54°
Avg. Low (°F) 38° | 41°| 44° | 47°| 52°| 56° | 60°| 59° | 56°| 50° | 42°| 38°
Mean (°F) 46° | 51°| 55°| 60° | 66° | 72°| 77°| 75°| 72°| 64° | 53°| 46°
Avg. Rainfall (in) 24| 2.1 2.0 1.1 05| 0.1 0 0| 02| 0.6 1.3 2.1
Avg. snowfall (in) 0 0 0 0 0 0 0 0 0 0 0 0
Near Don Pedro Project Area

SONORA Ranger Station, CALIFORNIA (WRCC Station No. 048353)

Period of Record : 1/11/1931 to 12/31/2005, Approx. Elevation: 1,750 feet

Avg. High (°F) 55° | 58°| 62°| 68° | 77°| 87°| 95°| 94° | 88| T7°| 64°| 56°
Avg. Low (°F) 33° | 35°| 38°| 41°| 47°| 52°| 58°| 57°| 53°| 45°| 37°| 33°
Mean (°F) 44° | 47° | 50°| 55°| 62°| 69°| 77°| 75°| 70°| 61°| 51°| 45°
Avg. Precip. (in) 6.1 57| 438 2.7 121 03] 01| 01| 05| 1.7] 36| 55
Avg. snowfall (in) 1.6 0.8 0.4 0.2 0 0 0 0 0 0 0] 05
Upper Tuolumne River Basin

HETCH HETCHY, CALIFORNIA (WRCC Station No. 043939)

Period of Record : 1/ 7/1931 to 12/31/2005, Approx. Elevation: 3,780 feet

Avg. High (°F) 48° | 52°| 57°| 63°| 70°| 78°| 86° | 86° | 81°| T1°| 58°| 49°
Avg. Low (°F) 29° | 30° | 33°| 37°| 43°] 50°| 56°| 55°| 51°| 42°| 34°| 30°
Mean (°F) 38° | 41°| 45°| 50° | 57°| 64°| 7T1°| T1°| 66° | 57°| 46°| 39°
Avg. Precip. (in) 6.0 5.7 52 3.3 19| 08| 02| 02| 07| 20| 42| 59
Avg. snowfall (in) 152 | 129 | 14.7 6.3 0.3 0 0 0 0| 0.1 2.7 | 11.7
High-Sierra Nevada Climate (north of Tuolumne River watershed)

TWIN LAKES, CALIFORNIA (WRCC Station No. 049105)

Period of Record : 7/ 1/1948 to 8/31/2000, Approx. Elevation: 8,000 feet

Avg. High (°F) 38° | 40° | 41°| 47°| 54°| 63°| 7T1°| 70° | 65°| 56° | 45°| 39°
Avg. Low (°F) 16° | 16°| 18° | 22°| 29°| 36° | 43°| 42°| 39°| 31°| 23°]| 18°
Mean (°F) 27° | 28°| 30°| 34° | 42°| 49° | 57°| 56° | 52°| 44° | 34°| 29°
Avg. Precip. (in) 9.0 7.3 6.7 3.9 25 1.1 07| 07| 12| 26| 6.1 | 7.8
Avg. snowfall (in) 7951 733 | 759 | 36.6 | 145]| 2.3 0] 02| 1.1]103| 409|664

Source: Western Regional Climate Center - http://www.wrcc.dri.edu/summary/climsmnca.html.
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Figure5.2.2-1 Modesto monthly average evapotranspiration rates, June 1987 to present.
Source: Data from http://wwwcimis.water.ca.gov/cimis/frontMonthlyEToReport.do.

5223 General Description of Basin Hydrology

The hydrologic characteristics of the Tuolumne River and its tributaries vary significantly from
its headwaters to its terminus at the San Joaquin River. As suggested by the climate data above,
the Tuolumne River spans at least two distinct hydrologic regimes: the snowmelt-driven system
of the Sierra Nevada, present at the high elevations, and the rain-driven streams present at lower
elevations.

At its higher elevations east of the Don Pedro Reservoir, especially in areas above approximately
5,000 feet where snow accumulation is significant, the upper Tuolumne River and its tributaries
are snowmelt-dominated, often high-gradient streams with substantial cascades in a primarily
granitic area. Smaller streams in this system may have extremely low flows in summer, although
groundwater and interflow continues to feed many. Approximately 75 percent of the runoff in
these areas occurs between April and July, with only 20 percent or less occurring in the winter
months from December through March, and as little as 5 percent occurring from August through
November (ACOE 1972).

In the middle elevations of the watershed, more of the precipitation occurs as rainfall than at the
high locations, and these areas can have multiple rain-on-snow periods each year that reduce the
accumulated snowpack. Several reservoirs are located in this middle-elevation band in the
Tuolumne River watershed upstream of the Project, from 3,000 to 5,000 feet in elevation (Hetch
Hetchy Water and Power [HHWP] 2006 [SFPUC, HHW&P, MAH 010721, BIM Rev 070626,
undated]). A greater proportion of runoff in these elevations occurs December through March
during winter rainstorms, with much of the remaining runoff still occurring in April through July
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(ACOE 1972). The lower the elevation of a given stream, the greater the proportion of runoff
that occurs in the winter months following rainstorms.

Although the Don Pedro Reservoir is located at a significantly lower elevation than where
snowfall is common, the mainstem Tuolumne derives much of its flow from these higher
elevations prone to significant snow accumulation. Using estimates of full natural flow, the
reservoir would normally receive about 88 percent of its runoff in the period January through
July. It should be noted, however, that because of regulation and water diversions upstream of
the Project, the current pattern of inflow is not entirely natural due to regulation of flows. Some
smaller tributaries that are unregulated and almost exclusively rain-driven flow directly into Don
Pedro Reservoir, but these streams generally provide only minimal inflow to the reservoir.
Based on estimates of unimpaired flows in the basin, the average annual unimpaired flow of the
Tuolumne River at Don Pedro is approximately 1.9 million ac-ft (Pers. comm., TID W. Monier,
April 2010). Due to the low elevation of the Project, the area is subject to rain-floods and rain-
on-snow floods (most likely in winter and early spring) as well as snowmelt-floods (most likely
in spring through early summer). Consequently, the flood control manual for the Project (ACOE
1972) requires the maintenance of a flood envelope of at least 340,000 ac-ft of space for a long
period of the year—from October 7 through April 27—and conditional flood space depending on
the anticipated snowmelt runoff during April, May, and possibly even June. Details on flood
control operations are provided in Section 3.0 of this PAD.

The new Don Pedro Dam, completed in 1971, inundated the original Don Pedro Dam that was
constructed in 1923. The original dam lies approximately 1.5 river miles upstream of the current
dam. Downstream of the Project, water flows from the powerhouse or outlet works tunnel into a
portion of the Tuolumne River impounded by the La Grange Dam, an irrigation diversion dam
that is not part of the Project.

Downstream of the Project, the Tuolumne River becomes a lower-gradient meandering stream
on its journey to the San Joaquin River, especially below RM 24. In this low-elevation area, the
vast majority of runoff during the year occurs during winter rainstorms between December and
March, around 75 percent (ACOE 1972). Some of the streamflow in this area, however, is
derived from groundwater inflow. The lower Tuolumne River is generally a gaining stream.
This groundwater contribution to the Tuolumne has not been well quantified.

Throughout California’s water systems, hydrologic year types have been developed for regional
use because the precipitation and snowfall vary substantially within the state and from one year
to the next. These indices allow for coordinated water supply planning based on the water
availability in a given year. The Tuolumne River, located in the San Joaquin River basin, has a
regional water year type calculation scheme sometimes referred to as the 60-20-20 index. This
San Joaquin River index uses information from four rivers (the Stanislaus, Tuolumne, Merced
and mainstem San Joaquin). It divides water years into five categories (wet, above normal,
below normal, dry, and critical) based on an index calculated as shown below. Table 5.2.2-3
shows the WYT categories:
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Tableb5.2.2-3 San Joaquin Valley water year hydrologic classifications.

Year Type Calculated Water Year Index!
Wet Equal to or greater than 3.8
Above Normal Greater than 3.1, and less than 3.8
Below Normal Greater than 2.5, and equal to or less than 3.1
Dry Greater than 2.1, and equal to or less than 2.5
Critical Equal to or less than 2.1

San Joaquin River Runoff is used to calculate this index, and is equal to the sum of Stanislaus River inflow to
New Melones Lake, Tuolumne River inflow to New Don Pedro Reservoir, Merced River inflow to Lake
McClure, and San Joaquin River inflow to Millerton Lake (in millions of ac-ft.) San Joaquin Valley Water Year
Index is calculated as: 0.6 * Current Apr-Jul Runoff Forecast (in millions of ac-ft) + 0.2 * Current Oct-Mar
Runoff (in millions of ac-ft) + 0.2 * Previous Water Year's Index (if the Previous Water Year's Index exceeds
4.5, then 4.5 is used)

Source: CDWR, CDEC Historical Water Year Hydrologic Classification Indices.

WYT = 0.6 x Current April-July Runoff Forecast (in million ac-ft)
+ 0.2 x Current October-March Runoff (in million ac-ft)
+ 0.2 x Previous Water Year's Index
(if the Previous Water Year's Index exceeds 4.5, then 4.5 is used)

The 60-20-20 index used in conjunction with Article 37 of the Project’s license is a modified
version of the 60-20-20 index described above.

5224 River Flow Data

Flow is reported by the USGS for several locations within the Tuolumne River watershed and
storage levels are reported for Don Pedro Reservoir. At some of the gage locations along the
Tuolumne, water temperature or other water quality data are available as well. Table 5.2.2-4
provides the gage names and USGS numbers for the primary gages along the Tuolumne River
and its larger tributaries, as well as the period of record reported by the USGS. Note that some
of the gages, particularly those with long-term records, may have missing data during some
periods. All gage information is taken from the USGS NWIS, and data from these locations is
available to the public on the USGS NWIS website at:  http:/waterdata.usgs.gov/
nwis/dv/?referred_module=sw. Figure 5.2.2-2 provides a schematic view of the Tuolumne River
watershed, and the location of gages relative to major regulating structures and reservoirs.

Upper Tuolumne River

There are a number of streamflow gages on the upper Tuolumne River, either presently
maintained or historical, that are relevant to the Don Pedro Project as representing much of the
inflow to the reservoir. In particular, there are four streamflow records below the last points of
regulation on the mainstem Tuolumne or its larger tributaries. The sum of these four gages
constitute flow from the majority of the Tuolumne River watershed; that is, approximately
875 square miles of the 1,533 square miles of the watershed upstream of Don Pedro Dam. The
gages are below the vast majority of regulation that occurs upstream of the Project. Some
regulation by smaller reservoirs occurs on Sullivan Creek and Big Creek (USGS 2008), but the
regulation of Cherry and Eleanor creeks and the upper mainstem Tuolumne River constitutes the
majority of diversions, storage and hydropower regulation on the upper Tuolumne River. The
most relevant data available from the USGS are presented for the following locations: the
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Table5.2.2-4 Flow and storage gagesin the Tuolumne River water shed.

Gage (#) | Gage Name | Period of Record | Notes
Relevant Streamflow Gages Upstream of Don Pedro Reservoir
11276500 | Tuolumne River Near Hetch 10/1/1910-present | Located downstream of CCSF’s Hetch
Hetchy CA Hetchy reservoir. Period of record spans
period of construction of O’Shaughnessy
Dam
11276900 | Tuolumne River Below Early 10/1/1966-present | Downstream of Hetch Hetchy and
Intake Near Mather CA Kirkwood Powerplant

11278400 | Cherry Creek Below Dion R Holm 4/1/1963-present
PH, Near Mather CA

11281000 | South Fork Tuolumne River Near 4/1/1923-
Oakland Recreation Camp CA 9/30/2002'
11282000 | Middle Tuolumne River At 10/1/1916-
Oakland Recreation Camp CA 9/30/2002'
Don Pedro Reservoir Gage
11287500 | Don Pedro Reservoir Near La 1923present The period 1923-1970 reflects original
Grange CA Don Pedro Reservoir storage (max.

290,400 ac-ft)

Relevant Streamflow Gages Downstream of Don Pedro Reservoir

11289650 | Tuolumne River Below La Grange 12/1/1970-present | Flow and temperature (from 11/10/1970)
Dam Near La Grange CA
11289000 | Modesto Canal Near La Grange CA | 12/1/1970-present
11289500 | Turlock Canal Near La Grange CA | 12/1/1970-present
11289651 | Combined Flow Tuolumne River, 10/1/1970-present
Modesto Canal + Turlock Canal CA
11290000 | Tuolumne River At Modesto CA 1/1/1895-present Location of 9,000 cfs restriction

Gages re-installed in 2006 by CCSF HHWP, but data after 2002 are not reported on USGS. Recent data
available through CDEC.

Tuolumne River below CCSF’s Early Intake and Kirkwood powerhouse; Cherry Creek below
CCSF’s Cherry Lake, Lake Eleanor and Holm Powerhouse; and the South Fork and Middle Fork
Tuolumne River near the confluence with the mainstem Tuolumne. Total flows of the upper
Tuolumne River are also approximated and reported real-time based on the above gages via the
Dreamflows  website, intended to facilitate whitewater rafting and kayaking
(http://www.dreamflows.com/ realtime.php).

Tuolumne River below Early Intake, Near Mather, California (USGS Gage No. 11276900)

This location represents the flow in the mainstem Tuolumne River below Hetch Hetchy
Reservoir plus discharges from Robert C. Kirkwood Powerplant that exceed the capacity of
CCSF’s Mountain Tunnel below the Kirkwood Powerplant (Table 5.2.2-5).

Cherry Creek below Dion R Holm Powerhouse, Near Mather, California (USGS Gage No.
11278400)

Cherry Creek and its tributary, Eleanor Creek both have regulating reservoirs upstream of this
point; in addition, the Dion R. Holm powerhouse discharges above the gage. This gage lies
immediately downstream of the powerhouse about 600 feet upstream of the confluence of Cherry
Creek with the Tuolumne and so represents nearly the full regulated flow of Cherry Creek
(Table 5.2.2-6).
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Figureb5.2.2-2  Schematic of gages, reservoirsand waterwaysin the Tuolumne River water shed.
Note: Early Intake is located on the Tuolumne River downstream of the Kirkwood powerplant and between USGS gages 2766 and 2769.
Source: USGS 2008..
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Table5.2.2-5 Mean monthly flowsfor the WY 1975-2009 for Tuolumne River below
Early Intake.
Mean Monthly Flow L owest Mean Monthly Flow Highest M ean M onthly Flow
Month
(cfs) (cfs) (cfs)
Jan 270 31 2,917
Feb 307 35 1,039
Mar 429 38 1,103
Apr 584 34 1,694
May 1,552 52 4,028
Jun 2,016 37 6,260
Jul 954 30 5,530
Aug 222 31 1,726
Sep 114 29 370
Oct 76 30 247
Nov 92 35 313
Dec 149 29 1,169

Source: USGS 11276900.

Table5.2.2-6 Mean monthly flowsfor the WY 1975-2009 for Cherry Creek below Dion
R Holm power house.
Mean Monthly Flow L owest Mean Monthly Flow Highest M ean M onthly Flow
Month

(cfs) (cfs) (cfs)
Jan 625 4 3,266
Feb 719 4 1,528
Mar 824 4 1,497
Apr 960 3 2,199
May 1,293 3 3,768
Jun 1,215 4 3,728
Jul 733 11 2,643
Aug 470 26 1,161
Sep 391 20 898
Oct 338 13 962
Nov 362 15 1,445
Dec 462 6 1,394

Source: USGS 11278400.
South Fork Tuolumne River near Oakland Recreation Camp, CA (USGS Gage No. 11281000)

Historical data are available at this USGS gage for the period from 1923 through 2002
(Table 5.2.2-7). The gage was discontinued at the end of September 2002, but has since been
reinstalled by CCSF. Data are now reported on the California Data Exchange Center website,
and provide real-time information on unregulated flows in the Tuolumne River watershed. There
are no known diversions in this watershed.

Middle Fork Tuolumne River at Oakland Recreation Camp, CA (USGS Gage No. 11282000)

Historical data are available at this USGS gage for the period from 1923 through 2002
(Table 5.2.2-8). The gage was discontinued at the end of September 2002, but has since been
reinstalled by CCSF. Data are now reported on the California Data Exchange Center website,
and provide real-time information on unregulated flows in the Tuolumne River watershed. There
are no known diversions on this stream.
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Table5.2.2-7 Mean monthly flowsfor the WY 1975-2009 for South Fork Tuolumne
River near Oakland Recreation Camp.

Mean Monthly Flow L owest Mean Monthly Flow Highest M ean M onthly Flow
Month

(cfs) (cfs) (cfs)
Jan 96 8 429
Feb 159 9 725
Mar 200 3 750
Apr 214 0 730
May 238 1 654
Jun 138 2 656
Jul 43 3 242
Aug 16 0 58
Sep 16 1 162
Oct 22 2 207
Nov 44 6 346
Dec 65 6 416

Source: USGS 11281000.

Table5.2.2-8 Mean monthly flowsfor the WY 1975-2009 for Middle Fork Tuolumne
River at Oakland Recreation Camp.

M Mean Monthly Flow Lowest Mean Monthly Flow | Highest Mean Monthly Flow
onth
(cfs) (cfs) (cf9)

Jan 160 13 476
Feb 263 18 598
Mar 184 7 875
Apr 58 1 361
May 25 0 339
Jun 28 0 479
Jul 16 0 68
Aug 29 2 138
Sep 40 2 234
Oct 82 2 450
Nov 94 2 345
Dec 107 2 354

Source: USGS 11282000.
Project Area

Don Pedro Project operations are described in Section 3.0 of this PAD. The Project provides
water storage for irrigation, municipal, and industrial water supply, flood control, power
generation, water for recreation, and scheduled releases for fish in the lower Tuolumne River.
The Don Pedro Reservoir also provides a “water bank™ available to CCSF which helps it manage
its water supply delivered to over two million Bay Area water users.

Inflows to Don Pedro Reservoir are affected by upstream reservoir operations by CCSF.
Outflows from Don Pedro reflect real-time operations by the Districts to manage flows in
accordance with storage requirements, ACOE flood control guidelines, and downstream demand
for water, including instream flow requirements contained in the current FERC license.
Table 5.2.2.9 provides the Don Pedro outflow hydrology since the first full calendar year
following the 1996 FERC order incorporating terms of the 1995 settlement agreement.
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Tableb5.2.2-9 Don Pedro Project mean monthly outflows (cfs) 1997-2009.
Monthly mean flow (cfs)* Mean )
Highest mean | Lowest mean
Month Monthly | onthly flow | monthly flow
1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 2007 2008 2009 flow of of
9 (cf9) (cfs)

USGS 11289650 - Tuolumne River Below La Grange Dam Near La Grange, CA (cfs)
Jan 13,070 2,114 1,247 324 325 177|184 223 187| 4,456 353 171 165 1,769 13,070+ 165
Feb 8,116 6,168| 4,903 2,284 1,273 172|185 220 1,823| 2,373 358 173 168 2,170 8,116+ 168
Mar 2,443 5407| 3,285] 4,602| 615 165  182| 1,098 3,875 4,234 357 172 169 2,046 5,407 165
Apr 1,457 5,392 2,034| 1,548| 558 665 685| 1,010| 4,524 7,436 487 533 372 2,054 7,436 372
May 953 3,621| 1,697 1,164] 706 419| 477| 412| 4,868 7,847 385 680 687 1,840 7,847 385
Jun 269| 4,433 284 340 54 97| 234 127| 3,809 4,657 127 95 149 1,129 4,657 54
Jul 290 2,845 287| 421 89 88| 243 108] 1,913 834 114 93 107 572 2,845 88
Aug 287| 1,019] 259 603 110 86| 236/ 106| 773| 584 110 99 102 336 1,019 86
Sep 285 1,423| 294 473 112 68| 250| 110] 328| 412 89 97 106 311 1,423 68
Oct 465 628 424|412 189 202 297| 209 464 449 141 174 338 628 141
Nov 380  316| 338| 347| 14| 191] 231] 186] 369] 379 174 16l 11210";’3( 271 380 161
Dec 330( 1,321 336| 334 177| 187| 226 178 1,285 352 169 164 422 1,321 164
USGS 11289000 - Modesto Canal Near La Grange, CA (cfs)
Jan 6 117 66 237 72 40 76 87 83 143 9 27 31 76 237 6
Feb 168 56 47 72 142 67 58 44| 204 135 113 45 29 91 204 29
Mar 642 121 301 231 213 434 328 355 260 142 348 346 219 303 642 121
Apr 601 250 630 586 607 720 325 720 450 249 483 575 474 513 720 249
May 872 310 697 659 773 724 605 653 665 716 682 656 573 660 872 310
Jun 701 655 769 733 802 791 801 751 695 802 763 646 716 740 802 646
Jul 962 787 781 915 905 891 894 825( 1,043 846 803 748 791 861 1,043 748
Aug 813 869 927 878 767 707 825 704 827 824 781 793 721 803 927 704
Sep 550 482 566 474 567 583 525 461 604 594 411 506 474 523 604 411
Oct 347 344 334 293 387 358 380 270 299 304 321 301 In WY 328 387 270
Nov 78 73 195 44 36 105 172 84 141 173 162 100 2010 114 195 36
Dec 26 86 72 75 72 58 13 43 126 8 9 18 50 126 8
USGS 11289500 - Turlock Canal Near La Grange, CA (cfs)
Jan 387 69 506 0 91 27 6 25 316/ 299 164 4 82 152 506 0
Feb 599| 326|313 0 8 6/ 323]  302] 339 529 257 101 151 250 599 0
Mar 1,457 454|623 603|595 1,023|  637| 1,035 872 644 1,113] 1,132] 601 830 1,457 454
Apr 1,222]  699] 1,304 1,135] 1,110] 1,249] 771] 1,272] 1,184] 529| 1,082 866/ 1,013 1,034 1,304 529
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Monthly mean flow (cfs)*
R MER Highest mean | Lowest mean
Month e monthly flow | monthly flow
1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 2007 2008 2009 flow (cf9) (cf9)
(cfs)

May 1,710 800| 1,321| 1,246| 1,455 1,121 1,073| 1,336| 1,256| 1,339 1,166 1,136 1,021 1,229 1,710 800
Jun 1,445 1,243| 1,525| 1,725| 1,664 1,483| 1,639| 1,552] 1,504| 1,624 1,599 1,310 1,525 1,526 1,725 1,243
Jul 2,081 1,817| 1,938 1,898| 1,805 1,817| 1,883| 1,840| 1,917 2,000 1,816 1,572 1,899 1,868 2,081 1,572
Aug 1,587 1,681 1,796| 1,784| 1,526 1,489| 1,516 1,510| 1,706| 1,674 1,494 1,314 1,482 1,581 1,796 1,314
Sep 812 977 952| 1,063 825 736 714 617 991 936 631 571 793 817 1,063 571
Oct 505 613 566 527 445 358 742 577 259 379 305 129 In WY 450 742 129
Nov 30 0 59 24 4 22 1 1 3 8 35 2 2010 16 59 0
Dec 109 0 301 173 12 94 36 12 27 1 45 149 80 301 0
USGS 11289651 - Combined Flow Tuolumne River + Modesto Canal + Turlock Canal ( ~ total Don Pedro Project outflow) ** (cfs)

Jan 13,630 2,301| 1,818 561 489 244 266 335 585 4,897 525 203 278 2,010 13,630 203
Feb 8,885| 6,551| 5,262 2,355| 1,424 245 565 566| 2,365| 3,038 728 320 348 2,512 8,885 245
Mar 4,544 5983| 4,210 5,435 1,423| 1,622 1,146| 2,487| 5,005| 5,020 1,818 1,651 989 3,179 5,983 989
Apr 3,280 6,341| 3,968| 3,269| 2,276 2,634| 1,781| 3,001| 6,158 8,211 2,052 1,973 1,860 3,600 8,211 1,781
May 3,535\ 4,732 3,714| 3,067| 2,935| 2,263| 2,155| 2,402| 6,790| 9,902 2,234 2,472 2,280 3,729 9,902 2,155
Jun 2,415| 6,332 2,579 2,796 2,519 2,371| 2,672 2,430| 6,009| 7,083 2,488 2,049 2,391 3,395 7,083 2,049
Jul 3,333| 5,448| 3,006| 3,234| 2,798| 2,795| 3,021| 2,772 4,872| 3,678 2,732 2,414 2,798 3,300 5,448 2,414
Aug 2,687| 3,569| 2,982| 3,264 2,403 2,281| 2,578 2,319| 3,305| 3,082 2,385 2,205 2,304 2,720 3,569 2,205
Sep 1,647 2,882 1,812 2,009 1,504 1,386 1,489| 1,188 1,922 1,942 1,130 1,175| 1,371 1,651 2,882 1,130
Oct 1,318] 1,584 1,324| 1,231 1,021 917 1,419 1,055 1,021| 1,133 766 604 1,116 1,584 604
Nov 489] 389 592| 415| 204] 318] a04] 270] s3] 59| 371 263 112‘:;'3{ 401 592 204
Dec 466| 1,407 709 582 261 339 275 233| 1,437 361 223 330 552 1,437 223
*Values Calculated  using USGS NWIS monthly statistics module: http://waterdata.usgs.gov/nwis/nwisman/?site_no=11289650&agency cd=USGS,

http://waterdata.usgs.gov/nwis/nwisman/?site_no=11289000&agency cd=USGS,
http://waterdata.usgs.gov/nwis/nwisman/?site_no=11289651&agency cd=USGS

http://waterdata.usgs.gov/nwis/nwisman/?site_no=11289500&agency cd=USGS,

and

** Some values rounded by USGS - sum of individual gage monthly mean flows may not precisely equal combined gage monthly mean flows.

*#*The flood of record occurred in January, 1997, with high reservoir releases continuing on into February, 1997. These values skew the January and February mean monthly
flow averages for the 1997 to 2009 period. Without 1997 values, the mean monthly flow in January is 827 cfs and February is 1,675, compared to 1,769 and 2,170 cfs,
respectively.
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Lower Tuolumne River

Flows for the lower Tuolumne River above La Grange Dam are computed from three distinct
locations whose data are then combined to estimate total flow (USGS Gage 11289651). This
total flow is essentially equivalent to the releases from the Don Pedro Project as provided in
Table 5.2.2-9. Records for these locations are available from the USGS NWIS website for the
period from October 1, 1970 to September 30, 2009. The gages continue to be reported by
USGS, and data are updated at least annually. The mean flow at this location as reported by
USGS is 2,300 cfs for the period following completion of reservoir filling (WY 1975-2009).
Flow duration curves based on daily data for the same locations are provided in
Attachment 5.2.2-1. Mean monthly flows are provided in Table 5.2.2-10.

Tableb5.2.2-10 Mean monthly flowsfor the WY 1975-2009 for lower Tuolumne River

M Below La Grange Dam Modesto Canal near La Grange Turlock Canal near La Grange
onth
(cfs) (cfs) (cfs)
Jan 1,485 69 124
Feb 1,860 67 183
Mar 1,955 270 608
Apr 1,873 559 1,092
May 1,747 661 1,213
Jun 902 790 1,475
Jul 496 886 1,795
Aug 265 781 1,562
Sep 466 511 796
Oct 614 290 401
Nov 337 173 180
Dec 810 126 191

Source: USGS 11289650, 11289000, and 11289500.
Tuolumne River at 9th Street Bridge in Modesto, California (USGS Gage No. 11290000)

USGS also reports flows for a gage located further downstream at the City of Modesto. This
gage has relevance to the operation of the Don Pedro Project via the ACOE 1972 Flood Control
Manual for the Project. Generally, this may affect Project releases when the flow at this location
is near 9,000 cfs, as flows over 9,000 cfs have potential to cause significant property damage.
This restriction has the greatest potential to affect operation of the Project during the wet winter
and spring snowmelt months when diversions for irrigation or M&I use are low and maintenance
of flood control space in Don Pedro Reservoir is vital. Operational constraints and
considerations, including this flow restriction, are described in greater detail in Section 3.0.

This gage has been continuously maintained since 1895, so it provides a substantial amount of
long-term data for the Tuolumne River. Despite the long-term nature of this gage, the flows still
reflect some degree of regulation for most of its period of record due to the long history of
diversion and regulation in the watershed. Table 5.2.2-11 provides the mean, minimum, and
maximum monthly flows for the period 1975 to 2009.
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Table5.2.2-11 Mean monthly flowsfor the WY 1975-2009 for Tuolumne River at

M odesto.
Month Mean Monthly Flow L owest Mean Monthly Flow Highest M ean M onthly Flow

(cfs) (cfs) (cfs)
Jan 1,839 154 15,500
Feb 2,204 166 8,782
Mar 2,306 239 7,658
Apr 2,119 169 9,268
May 1,956 138 10,420
Jun 1,093 95 5,683
Jul 673 79 4,244
Aug 448 68 2,225
Sep 666 73 4,041
Oct 841 78 4,760
Nov 629 93 2,089
Dec 1,048 110 5,431

Source: USGS 11290000.

5.2.2.5 Flood Hydrology

Since completion of the new Don Pedro Dam in 1971, the flood of record occurred January 1997
(the “1997 New Year’s Flood”). The peak inflow was 120,935 cfs and peak outflow was
59,462 cfs measured at La Grange (2 miles downstream of dam). This has been the only
occurrence of flows over the Project spillway at the new Don Pedro Project.

Prior to the new Don Pedro Dam, the unregulated historical flood of record occurred in January
1862, with an estimated discharge of 130,000 cfs. A more recent flood (post-original Don Pedro
Dam construction) occurred in December 1950 with an estimated discharge of 61,000 cfs.

The design flood for the Project is the Probable Maximum Flood (PMF). The flood hydrograph
for such an event was recomputed in 2006 during the Project’s Potential Failure Mode Analysis
assessment as required by FERC. The inflow was estimated to be 706,900 cfs and peak outflow
was established to be 525,600 cfs. The PMF is passed at the Project with a resulting reservoir
elevation of 852 feet, or 3 feet below top of dam.

Figures 5.2.2-3 through 5.2.2-5 present reservoir storage levels for representative wet (2006),
normal (2003), and dry (2001) WY types under recent operations.

Note that the “maximum storage” presented in these charts is a generalized rule curve for the
rain-flood storage requirement, and does not represent the year-by-year storage guidance
according to the flood control manual, which varies by year.

Detailed information on the seasonal and inter-annual variability of operations and flood control
guidance can be found in Section 3.0 of this PAD.
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Figure5.2.2-3  Don Pedro Reservoir storageduring WY 2006, representative wet WY
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Figure5.2.2-4  Don Pedro Reservoir storage during WY 2003, r epresentative nor mal
WY type (following relatively dry water years so initial storageislow).
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Figure5.2.2-5 Don Pedro Reservoir storageduring WY 2001, representativedry WY
type (following relatively wet years so initial storageis high).

5.2.2.6 Drought Hydrology

Annual full natural flow of the Tuolumne River above Don Pedro Reservoir has averaged about
1.97 million ac-ft since 1975, or about 1.8 cfs per square mile. Much of this runoff comes from
November to April storms, which occur primarily as rain below about 4,000 feet and snow above
this elevation. The amount of precipitation in the Tuolumne watershed above Don Pedro can
vary considerably from year to year. The maximum annual unimpaired runoff since 1975
occurred in WY 1983 at 4.6 million ac-ft (4.1 cfs per square mile) and the minimum occurred in
WY 1977 at 0.47 million ac-ft (0.4 cfs per square mile), or just 23 percent of the mean flow. At
the current time, the normal year water demands for Tuolumne River water are approximately
1.5 million ac-ft*. Full natural flow since 1975 at Don Pedro Dam has been less than 1.5 million

ac-ft over 60 percent of the years. This very cursory accounting underscores the need for water
storage in the basin.

Especially challenging for water managers is the occurrence of successive dry years. Accepted
practice in water management planning is based on supplying adequate amounts of water to meet
water demands through successive dry years, or the “design drought” conditions, just as
spillways are engineered to pass the “design flood”. Since 1971, two drought periods have
occurred. Water years 1976 and 1977 were successive low-flow years, with a combined two-
year full natural flow of 1 million ac-ft or just 26 percent of the two-year mean of 3.9 million ac-
ft. These two years are the driest two consecutive years in recorded history. The longest drought
occurred during the water years 1987 through 1992. The full natural flow over these six years

Roughly estimated as 0.9 million ac-ft by TID and MID, 0.25 million ac-ft by CCSF, and 0.3 million ac-ft for
minimum flows below La Grange Dam.
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was 5.6 million ac-ft, or just 46 percent of the mean. In the entire WY 1987 to 1992 period, not
a single year exceeded 70 percent of the mean annual flow. Furthermore, demand for irrigation
water during drought years is greater than during normal or wet years due to the lack of
precipitation. Use of groundwater during drought periods can offer only temporary relief from
droughts at best. The majority of groundwater recharge in both the Turlock and Modesto
groundwater basins comes from irrigation water supplies. Recent groundwater studies have
shown that the Turlock groundwater basin is already locally overdrafted (TID 2009). There are
no data to indicate that the Modesto groundwater basin is currently overdrafted. There had been
a cone of depression beneath the City of Modesto; however, this has recovered since MID started
to provide treated surface water to the City, thereby reducing the City’s groundwater withdrawal.

Irrigated Agriculture

TID and MID serve over 200,000 acres of high-value farmland north and south of the Tuolumne
River through Tuolumne River diversions at the non-project La Grange Dam. For annual crops
(grains, pasture, vegetables), initial decisions on and financial commitments to the number of
acres to plant must be made by late January or early February of the calendar year—at a time
when total water year precipitation levels and runoff are unknown. Many of these annual crops
must be grown every year to support the large regional dairy industry. Not only does this
provide a source of feed for cows, but also is the means by which to dispose of nutrient materials
created by the herds. Additionally, a significant portion of the Districts’ irrigated acreage
consists of orchards and other permanent crops. Orchards and annual feed crops must be
adequately irrigated every year to prevent substantial losses. Income levels for irrigation water
users are directly affected by acreage planted (and successfully irrigated).

Municipal and Industrial Water

Demand for municipal and industry water is not substantially diminished during successive dry
years. Domestic water demand can be reduced during drought conditions, but not anywhere
close to the ratio of drought year flows to normal year flows. The City of Modesto (population:
210,000) (served by MID), the community of La Grange, and portions of the Bay Area (served
by CCSF) depend on the Tuolumne River for water. This combined demand, which exceeds
300,000 ac-ft of water, must be substantially met every year.

Fish Habitat Enhancement Flows

Don Pedro Reservoir provides flows that are released to the lower Tuolumne River to protect and
enhance resident and anadromous fish. Under the current license, this amount varies from about
100,000 to 300,000 ac-ft per year, depending on the hydrologic year type.

One can readily understand that the demand for Tuolumne River water can significantly exceed
supply during dry years, and especially successive dry years (e.g., 1976-1977; 1987-1992). The
ability to store water in wetter years for use during dry years is the design basis for the Don
Pedro Project and CCSF’s upstream storage reservoirs. However, significant droughts, like the
two since 1971, can severely tax the ability to meet all demands. In fact, actual operations have
shown that current storage is not adequate to meet all water demands during these drought
periods, and shortages already occur. While groundwater contributions can supplement surface
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water supplies, groundwater storage is rapidly depleted during intense pumping periods, as
occurred during the 1987 to 1992 drought.

5.2.2.7 Full Natural Flow

The full natural flow of the Tuolumne River is calculated on a daily basis by the CDWR for the
Tuolumne River at La Grange Dam (Station ID TLG.) The drainage area at this location,
according to the CDWR’s California Data Exchange Center (CDEC) system, is approximately
1,548 square miles. Historical computed flows are available from CDEC on a daily basis
beginning in April 1986, and on a monthly basis from October of 1900 through the present.
Note that because these data are computed on a daily basis, using a constellation of gages for an
arithmetic water-balance (including changes in storage at Don Pedro Reservoir) full natural
flows for the Tuolumne River vary from day to day and occasionally show negative flows.
These flows over time, however, are a good representation of the total amount of natural runoff
in the Tuolumne River. Table 5.2.2-12 presents a summary of the data from CDEC of the
average monthly full natural flow for the period from 1975 to 2009.

Table5.2.2-12 TuolumneRiver at La Grange Dam mean monthly full natural flow 1975-

20009.
Full Natural Flow Monthly Average
M@ (ac-ft - 1975-2009)
January 152,888
February 162,757
March 229,573
April 277,009
May 453,787
June 344,535
July 141,934
August 35,952
September 18,764
October 23,007
November 46,820
December 79,136
Total 1,966,162

Source: CDEC full natural flow monthly averages.

53 Aquatic Resour ces
531 Historical Distribution of Fish and Influences Affecting Tuolumne River
Fisheries

There has been considerable research, reports, and studies of the aquatic resources of the
Tuolumne River. This especially applies to fish resources below La Grange Dam due to the
large number of studies conducted by the Districts over the last 40 years. This section of the
PAD presents an overview of the available and relevant information and identifies a complete set
of references for those interested in further research. This section of the PAD first contains a
description of the historical influences on aquatic resources, then describes the existing aquatic
resource conditions, and finally, provides descriptions of Special-Status aquatic species.
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5.3.1.1 Historical Distribution

Moyle (2002) provides a comprehensive description of the history of fish species composition
and distribution within the Sacramento-San Joaquin Province, from pre-European settlement to
the present that provides insight into the history of the river’s fish populations. His account,
although not specific to the Tuolumne River, covers the zoogeographic provinces and fish
assemblages that comprise the Tuolumne River and, as a result, provides a fairly detailed
characterization of the history of the river, including the reaches within, upstream and
downstream of the Project. Zoogeographic provinces are regions of distinctive fauna. The
Tuolumne River is part of the Central Valley Subprovince. Species native to this region reflect
an evolutionary history of adaptation to a unique climate characterized by extended droughts as
well as massive floods (Moyle 2002). The four main fish assemblages that occur in the Central
Valley Subprovince are (1) the rainbow trout assemblage, (2) the California roach assemblage,
(3) the Sacramento pikeminnow-hardhead-sucker assemblage, and (4) the deep-bodied fish
assemblage.

Central Valley Floor

The Central Valley floor is composed of warm waterways including sluggish river channels,
swamps, sloughs, and long stretches of open water. Much of the lower Tuolumne River is within
this area. The Central Valley floor fish fauna is composed primarily of species from the deep-
bodied fish assemblage. Native deep-bodied fishes, such as Sacramento perch and tule perch,
and juvenile fishes occupy the stagnant backwaters, while specialized adult cyprinids (hitch,
blackfish, and splittail) inhabit the long stretches of open water. Large pikeminnows and suckers
are also abundant, migrating upstream to spawn in tributaries to the San Joaquin River, including
the Tuolumne River. Anadromous salmon, steelhead, and sturgeon pass through this zone on
their way upstream to spawn (Moyle 2002). This domain is now dominated by introduced
species including largemouth bass and white and black crappie, bluegill, inland silverside, white
catfish, brown and black bullhead, and common carp.

Central Valley Foothills

Central Valley foothill streams and rivers extend from the valley floor to the Sierra (and Coast
Range) mountains. The Project bisects this area, which includes the upper reaches of the lower
Tuolumne and the lower reaches of the upper Tuolumne. These streams and rivers are home to
three fish assemblages as defined by Moyle (2002). From lowest to highest elevation, they are
the pikeminnow-hardhead-sucker assemblage, the California roach assemblage, and the rainbow
trout assemblage. In the San Joaquin drainage, the pikeminnow-hardhead-sucker assemblage
occurs just above the valley floor at elevations of 80 to 1,500 feet. This assemblage typically
inhabits streams with deep, rocky pools and wide shallow riffles. Water quality and habitat
complexity is usually high, although some streams may become intermittent during summer, and
summer water temperatures may exceed 77°F. Sacramento pikeminnow and Sacramento sucker
are generally the most abundant fishes of this assemblage, while hardhead are confined to cooler
waters in reaches with deep, rock-bottomed pools.

The California roach assemblage overlaps substantially in elevation with the pikeminnow-
hardhead-sucker assemblage, although it does not extend to the lowest elevations. In the
Tuolumne River watershed, this assemblage is unique in supporting the endemic Red Hills
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roach, as discussed below. This assemblage is found in small, warm tributaries to larger streams
that flow through open foothill woodlands of oak and foothill pine. These streams are typically
intermittent during summer, resulting in the formation of stagnant pools that can exceed 86°F
during the day. In the winter and spring these streams are swift and vulnerable to flooding.
These streams provide habitat for the California roach, which is capable of withstanding high
temperature and low oxygen levels due to its small size.

The rainbow trout assemblage overlaps with the upper elevations of the pikeminnow-hardhead-
sucker and California roach assemblage and extends to the highest elevations. These streams are
characterized by swift, permanent flows, steep gradients, and cool temperatures. The water is
well oxygenated and cover is abundant. Sculpin, Sacramento sucker, and speckled dace are
often part of this assemblage. Introduced brook and brown trout are often found in this
assemblage as well, although they generally do not occur at the lower elevations.

Central Valley Reservoirs

Dams constructed to store water in the Central Valley of California now provide habitat for a
mix of exotic and native species. The nature of the fish fauna in a given reservoir is determined
by its elevation, size, location, and water quality. California reservoirs range from clear,
oligotrophic, cold-water impoundments at high elevations to turbid, eutrophic, warm-water
impoundments at low elevations, but most are found at middle elevations in the foothills. These
reservoirs usually provide habitat for warm-water fishes in surface and edge waters and
salmonids in deeper, cooler water. Available data suggest Don Pedro, like most of these foothill
reservoirs, is mesotrophic.

5.3.1.2 Resident Fish

Historically, over 20 species of native resident fish occurred within the Sacramento-San Joaquin
Province, most of which likely occurred in the Tuolumne River. The current composition in the
Province includes 13 native, resident fishes and 30 introduced fishes (Dubrovsky et al. 1998;
Moyle 2002).

Upper Tuolumne River

The upper Tuolumne River, from the upper limit of Don Pedro Reservoir to the river’s
headwaters, encompasses three fish assemblages and a large region that was historically fishless.
The glacial geologic history of the Tuolumne River left the upper drainage void of fish, as the
glaciers moved downstream, clearing their paths of fish and leaving barriers to recolonization as
they receded. As a result, the upper, natural limit of fish access due to this glacial activity was
near the 3,600-foot elevation. Rainbow trout, Sacramento sucker, sculpin, and speckled dace
comprise the rainbow trout assemblage and are the native fishes resident to the uppermost,
accessible reaches of the Tuolumne River. Brown trout, brook trout, and green sunfish now also
occur within the upper reaches of the upper Tuolumne River. These fishes are common in the
upper reaches of most Sierra streams, the result of fish planting conducted by resource agencies
to improve fishing in local lakes and streams.

Competition and predation associated with introduced species, especially brown trout, have
likely reduced abundance and distribution of native fishes. Changes in habitat, primarily due to
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dam construction that impounds water, and changes to downstream flow and temperature
conditions, have also influenced abundance and distribution of native fishes. Rainbow trout and
suckers also use the reservoirs, which has increased the number of larger fish.

The California roach assemblage occurs just upstream of Don Pedro Reservoir, within a narrow
elevational band of the foothills that also contains the pikeminnow-hardhead-sucker assemblage.
Don Pedro inundates a portion of the historic roach range (Moyle 2002). The Sacramento-San
Joaquin roach and the Red Hill roach, both subspecies of California roach, occur within this
portion of the upper Tuolumne River watershed. Other fishes that may ephemerally occur within
the areas unique to the roach include sucker and native minnows and introduced centrarchids
(black bass and sunfish). Moyle (2002) suggests that the roach habitat within the San Joaquin
River tributaries is characteristically warm and intermittent and would typically only contain
non-roach during the winter-spring period.

Sacramento sucker and pikeminnow are the dominant native resident fishes in the river between
the rainbow trout reach and Don Pedro. Introduced fishes, including Common carp, bluegill,
smallmouth bass, brown bullhead, mosquitofish, green sunfish, and largemouth bass also occur
within this reach of the upper Tuolumne River.

Project Area

The historical native resident fish composition within the Project area was most likely
characteristic of the pikeminnow-hardhead-sucker assemblage. Current native fish composition
would be restricted to those species that are able to reside in a lacustrine environment (e.g.,
Sacramento sucker and pikeminnow). Don Pedro Reservoir supports a diverse assemblage of
introduced fishes, including Centrarchids, and non-native trout and salmon (e.g., coho salmon
and kokanee salmon) that have been introduced to support several popular cold- and warm-water
fisheries. Other non-native fishes, such as threadfin shad, fathead minnows, and golden shiners,
may be remnant of attempts to provide forage for introduced gamefish, or as bait.

Lower Tuolumne River

Downstream of Don Pedro Dam, the historical, native, resident fish populations were part of the
deep bodied fish assemblage. That assemblage in the lower Tuolumne River likely included tule
perch, Sacramento splittail, Sacramento blackfish, hitch, as well as the extirpated Sacramento
perch and the extinct thicktail chub, along with Sacramento sucker and pikeminnow. Today,
eight native, resident fishes still occupy the lower river, including Sacramento sucker,
Sacramento pikeminnow, Sacramento splittail, hardhead, hitch, Sacramento blackfish, tule perch,
and riffle sculpin (Ford and Brown 2002). Twenty-one species of introduced fishes occupy the
lower river, including threadfin shad, bullhead, white and channel catfish, common carp, fathead
minnow, golden shiner, goldfish, redshiner, striped bass, largemouth bass, smallmouth bass,
western mosquitofish, and inland silversides.
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53.1.3 Anadromous Fish
Historical Range

Anadromous fish fauna historically included three anadromous fishes—Chinook salmon,
steelhead trout, and Pacific lamprey. In the Tuolumne River these anadromous fishes did not
reach Hetch Hetchy Valley (3,600 feet) (Moyle et al. 1996).

Spring- and fall-run Chinook salmon historically used the Tuolumne River (Yoshiyama et
al.1996; National Marine Fisheries Service [NMFS] Website date unknown). Clavey Falls (10 to
15 feet high), at the confluence of the Clavey River, may have obstructed the salmon at certain
flows, but spring-run Chinook salmon in some numbers reportedly ascended the mainstem a
considerable distance (Yoshiyama et al. 1996). The spring-run were most likely stopped by the
formidable Preston Falls located four miles above Early Intake Dam near the boundary of
Yosemite National Park (about 51 miles upstream of present New Don Pedro Dam) (Yoshiyama
et al.1996; NMFS Website date unknown).

In addition to fall- and spring-run Chinook salmon, Yoshiyama et al. (1996) report that steelhead
may have ascended several miles into Cherry Creek, a tributary to the mainstem about one mile
below Early Intake.

Steep sections of stream in the Clavey River and the South and Middle forks of the Tuolumne
shortly above their mouths most likely obstructed the salmon migration. In the lower South
Fork, a tall (25- to 30-foot-high) waterfall, probably prevented further access up that fork
(Stanley and Holbek 1984, as cited in Yoshiyama et al. 1996). The North Fork, with a 12-foot
waterfall about one mile above the mouth, likewise offered limited access. Probably few, if any,
salmon entered those upper reaches of the Tuolumne drainage (Yoshiyama et al. 1996). The
waterfalls just below present Hetch Hetchy Dam on the mainstem, about 10 miles above Preston
Falls, evidently stopped all fish that might have ascended that far, and John Muir wrote that the
river was barren of fish above the falls (Muir 1902, as cited in Yoshiyama et al. 1996).
Yoshiyama et al. (1996) report that there are no indications that salmon ever reached Hetch
Hetchy Valley, or Poopenaut Valley farther downstream. Just as with the Merced River, there is
no archaeological or ethnographic evidence indicating that salmon were part of the subsistence
economics of the native inhabitants along the upper Tuolumne River (Snyder 1993 unpublished
memorandum as cited in Yoshiyama et al. 1996).

I nfluences Affecting Anadromous Fish Abundance

Historically, the Tuolumne River “at one time was one of the best salmon streams in the State”
(California Fish and Game Commission 1886, as cited in Yoshiyama et al. 1996) supporting
large runs of both fall- and spring-run Chinook salmon. Fall-run Chinook salmon spawning
escapement to the Tuolumne River during some years was larger than the escapement to any
other Central Valley stream, except for the mainstem Sacramento River, and was estimated at
122,000 spawners in 1940 and 130,000 spawners in 1944 (CDFG 1946; Fry 1961, as cited in
Yoshiyama et al. 1996). Reynolds et al. (1993) suggested that, at times, the Tuolumne River
fall-run Chinook salmon run comprised up to 12 percent of the total Central Valley fall-run
spawning escapement (Yoshiyama et al. 1996).
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The Tuolumne River anadromous fish populations have been reduced by habitat degradation and
extensive instream and floodplain mining beginning in the mid-1800s. Dams and water
diversions associated with mining had undoubtedly affected migration as early as 1852 (Snyder
1993 unpublished memorandum, as cited in Yoshiyama et al.1996). Access to historic spawning
and rearing habitat was significantly restricted beginning in the 1870s when a variety of dams
and irrigation diversion projects were constructed. Wheaton Dam, built in 1871 at the site of
present-day La Grange Dam, was a barrier to salmon migration. In 1884, the California Fish and
Game Commission reported that the Tuolumne River was “dammed in such a way to prevent the
fish from ascending” (California Fish and Game Commission 1884, as cited in Yoshiyama et al.
1996).

The construction of the new Don Pedro Dam (upstream of the La Grange Dam) in the late 1960s
for hydroelectric production, irrigation storage, and flood control complied with conditions in a
FERC settlement agreement that defined minimum flows as well as pulse flows for spawning
and rearing purposes below La Grange Dam. These flows were intended to improve conditions
for fall-run Chinook salmon.

Gravel and gold mining, and other similar activities that degraded the river in the mid 1800s,
undoubtedly adversely affected the salmon runs before the early period of dam construction on
the Tuolumne (TID and MID 2005). These activities left a legacy of large pits that have altered
the river’s morphology and flow and that harbor populations of predators (such as largemouth
and smallmouth bass) that can substantially reduce salmonid survival. Predation is often a major
source of mortality for juvenile salmon, and it may be the reason why high spring flows have
been correlated with larger recruitments. High flows may reduce predation on emigrating smolts
by increasing turbidity, which can limit the predatory efficiency of sight-feeding fish such as
black bass (largemouth and smallmouth bass), and by increasing velocity, which can both limit
the predator’s efficiency and access to smolts and decrease the exposure time of smolts to
predation by decreasing their travel time (TID/MID 1992 Appendix 22). Studies conducted
between 1987 and 1990 indicate that introduced predators (largemouth and smallmouth bass, and
black crappie) are capable of significant predation, and may be the cause of an estimated
mortality rate of 50 to 70 percent for smolts migrating out of the Tuolumne River during spring
pulse flows (Orr 1997).

Orr (1997) reports that analysis of the predator population data indicates that the greatest
concentrations of predators is in the wide, deep, slow-moving, pond-like areas that are especially
prevalent in the middle section of the river downstream of the major spawning areas. These
areas likely resulted from instream sand and gravel mining operations (Orr 1997). The predators
using these habitats are species that were introduced in the late 1800s and 1900s to create a sport
fishery. Orr (1997) reports that it is therefore likely that the present pattern and degree of
predation mortality in the Tuolumne River is to a large extent a result of past sand and gravel
mining and the introduction of piscivorous fish species.

In 2005, TID and MID reported that in addition to the above-mentioned influences, water
management, riparian diversions, Delta and Bay development activities, state and federal Delta
water exports, water quality issues, hatcheries, harvest, poaching, and ocean conditions have all
had an affect on anadromous fish abundance in the Tuolumne River.
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5.3.2 Aquatic Resour cesin the Tuolumne River - Existing Conditions
5.3.2.1 Upper Tuolumne River

The Tuolumne River originates in Yosemite National Park at an elevation of approximately
8,600 feet in the Sierra Nevada. From its origin, the river drains the entire northern portion of
Yosemite National Park, an area of approximately 669 square miles (NPS 2004a). The river
flows through the Yosemite Valley before plunging into Glen Aulin and on to the Grand Canyon
of the Tuolumne River and the Muir Gorge. From Pate Valley, the Tuolumne continues before it
drains into Hetch Hetchy Reservoir. Beyond O'Shaughnessy Dam, the Tuolumne River cascades
and meanders through Poopenaut Valley before it leaves the Yosemite National Park boundary
and continues through the Sierra foothills, eventually flowing into Don Pedro Reservoir.

The river above Don Pedro Reservoir is regulated by three reservoirs (Cherry Lake, Lake
Eleanor, and Hetch Hetchy Reservoir) owned and operated by the CCSF. These reservoirs have
a combined storage capacity of 660,000 ac-ft. During each of the past 10 years, approximately
250,000 ac-ft of Tuolumne River water has been annually exported to San Francisco. Hetch
Hetchy Reservoir, with 360,000 ac-ft of storage capacity, is the largest reservoir in the upper
watershed.

Hetch Hetchy and Lake Eleanor reservoirs are in Yosemite, within the Tuolumne River
watershed. Hetch Hetchy is on the main stem of the Tuolumne River and Lake Eleanor is on
Eleanor Creek, upstream of its confluence with Cherry Creek. Cherry Creek joins the Tuolumne
River downstream of the Yosemite National Park’s western boundary (NPS 2004b). Hetch
Hetchy is dammed by the 430-foot-tall O’Shaughnessy Dam and its storage capacity of
360,000 ac-ft is the primary water source for about 2.4 million residents in the San Francisco
Bay area. Lake Eleanor’s maximum volume of 27,000 ac-ft was created by building the 70-foot-
tall Lake Eleanor Dam in 1918 (NPS 2004b).

The Middle Tuolumne River drains a small portion of the Yosemite National Park’s extreme
western edge, south of Hetch Hetchy Reservoir and northwest of the Tioga Road. The
headwaters are between 7,000 and 8,000 feet in elevation (NPS 2004b). Cottonwood Creek is a
major tributary. The Middle Tuolumne River exits the Yosemite National Park at an elevation of
5,000 feet and joins the South Fork Tuolumne River downstream of the Yosemite National Park
(NPS 2004b).

The South Fork Tuolumne River drains a small portion of the western edge of Yosemite National
Park. The headwaters begin between White Wolf and Yosemite Valley at elevations between
8,000 and 8,500 feet. The South Fork Tuolumne River exits the park at an elevation of
4,500 feet, just north of Hodgdon Meadow and upstream of its confluence with the main
Tuolumne River (NPS 2004b).

Fish Resources

The Districts have reviewed seven source documents and various sources of anecdotal
information, each of which is summarized below, regarding the existing fisheries resource in the
upper Tuolumne River. A list of fish reported to occur in the Tuolumne River is presented in
Table 5.3.2-1.
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Table5.3.2-1 List of fishesreported to occur in the Tuolumne River.
Distribution in Tuolumne River
Upstream of | In Project | Downstream of
Species Origin* Special Status Project Area Proj ect
Above Don InDon |Downstream of
Pedro Pedro Don Pedro
Pacific lamprey N None 1,3
Lampetra tridentata
River lamprey N None 3
Lampetra ayresii
Threadfin shad 1 None 7 1,3
Dorosoma petenense
Chinook (king) salmon N None; FT & ST; or 6,7 1,3
Oncorhynchus tshawytscha NMES-S & SSC (B)
Coho salmon I None 6
Oncorhynchus kisutch
Rainbow trout N None 6,10 6,7 1,3,6
Oncorhynchus mykiss
Steelhead trout N FT 1,3,6
Oncorhynchus mykiss
Brown trout 1 None 10 6,7
Salmo trutta
Brook trout 1 None 6,7
Salvelinus fontinalis
Kokanee salmon 1 None 6,7
Oncorhynchus nerka
White sturgeon N None 3
Acipenser transmontanus
Common Carp | None 1,3
Cyprinus carpio
Goldfish I None 1,3
Carassius auratus
Golden shiner 1 None 1,3
Notemigonus chrysoleucas
Sacramento blackfish N None 1,3
Orthodon microlepidotus
Hitch N None 1 1,3
Lavinia exilcauda
Red Hills roach N SSC, BLM-S 8
Hesperoleucus symmetricus
California roach N SSC 5,10
Lavinia symmetricus
Hardhead N SSC 2 1,3
Mylopharodon conocephalus
Sacramento pikeminnow N None 4 1,3
Ptychocheilus grandis
Sacramento splittail N SSC 1,3
Pogonichthys macrolepidotus
Red shiner | None 1,3
Cyprinella lutrensis
Fathead minnow 1 None 1,3
Pimephales promelas
Sacramento sucker N None 5,8,10 1,3
Catostomus occidentalis
Channel catfish 1 None 7 1,3
I ctalurus punctatus
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Distribution in Tuolumne River
Upstream of | In Project | Downstream of
Species Origin* Special Status Project Area Proj ect
Above Don In Don |Downstream of
Pedro Pedro Don Pedro

White catfish 1 None 1,3
Amelurus catus
Brown bullhead 1 None 1,3
Ameiurus nebulosus
Wagasaki I None 3
Hypomesus nipponensis
Western mosquitofish I None 8 1,3
Gambusia affinis
Inland silverside 1 None 1,3
Menidia beryllina
Striped bass I None 1,3
Morone saxatilis
White crappie I None 1,3
Pomoxis annularis
Black crappie I None 7 1,3
Pomoxis nigromaculatus
Warmouth 1 None 1,3
Lepomis gulosis
Green sunfish I None 8 1,3
Lepomis cyanellus
Bluegill I None 7 1,3
Lepomis macrochirus
Redear sunfish I None 1,3
Lepomis microlophus
Largemouth bass 1 None 8 7,9 1,3
Micropterus salmoides
Smallmouth bass 1 None 4 7,9 1,3
Micropterus dolomieu
Bigscale logpearch I None 1,3
Percina macrolepida
Tule perch N None 1,3
Hysterocarpus traskii
Prickly sculpin N None 1,3
Cottus asper
Riffle sculpin N None 5,10 1,3
Cottus gulosus
Origin: N = native; I = non-native
' TID and MID (2006).
2 CDFG and U.S. Fish and Wildlife Service (USFWS) 2010a,b.
3 TID and MID (2005).
4 http://watershed.ucdavis.edu/tuolumne/flogs.aspxf.
> Yoshiyama et al. 1996.
®  CDFG Stocking Information (annual and daily reports).
7 Anecdotal (fishsniffer and motherlodelakes.com).
8 Jones et al. 2002.
?0 Don Pedro Recreation Agency Black bass planting summary.

Moyle and Marchetti (1992).

CCSF has notified the Districts that a new report will be issued in 2011 presenting
recommendations for new O’Shaughnessy Dam releases for the reach from the dam to Early
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Intake. This report is to include a summary of three years of recent studies and data, including
water temperature model information.

NPS (2009)

NPS (2009) is the Yosemite Fire Management Plan/Environmental Impact Statement (EIS)
which provides a chapter on the affected environment. NPS (2009) reports that the last period of
glaciation eliminated all fish from the high country and the high waterfalls prevented
repopulation by upstream migration so that only the lower systems of the Tuolumne River were
populated with native fish (i.e., rainbow trout, Sacramento sucker, Sacramento pike-minnow,
hardhead, California roach, and riffle sculpin).

BLM (2009)

BLM (2009) reports that fish in the Red Hills, found in Six Bit Gulch and Poor Man's Creek,
include the green sunfish, largemouth bass, Sacramento sucker, and the mosquito fish, all of
which are considered predators to the Red Hills Roach.

CDFG and USFWS (2010)

CDFG and USFWS (2010) report that fish populations of many of the water bodies upstream of
the Don Pedro Project are totally dependent on hatchery fish. CDFG has classified the most
popular resident trout and inland salmon fisheries and their dependency on hatchery fish (CDFG
and USFWS 2010) by CDFG region, county and type of water. Those fisheries corresponding to
CDFG Region 4, Tuolumne County in and upstream of the Project area are summarized in
Table 5.3.2-2.

Table5.3.2-2 Popular resident trout and inland salmon fisheries and dependence on
hatchery fish in the upper Tuolumne River and Don Pedro Reservoir.

Fishery L ocation Name Type of Water? Hatchery Fish Dependence
Basin Creek S 100%
Cherry Valley Reservoir R 100%
Don Pedro Reservoir R 100%
Moccasin Creek S 100%
Tuolumne River, middle fork S 100%
Tuolumne River, north fork S 100%
Tuolumne River, south fork S 100%

T -
R =Reservoir; S = Stream

Source: CDFG and USFWS (2010).
U.S Forest Service (2006)

The U.S. Forest Service (USFS) (2006) prepared the Clavey River Watershed Existing Condition
- Stream, Aquatic and Riparian Project Study Report. The purpose of this report was to better
inform the Clavey River Watershed Analysis, a landscape assessment conducted by the Clavey
River Ecosystem Project. In their study, they identified Sacramento sucker, California roach,
and Sacramento pikeminnow in the Clavey River watershed.
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Moyle and Mar chetti (1992)

Moyle and Marchetti (1992) prepared a draft report, Temperature Requirements of Rainbow
Trout and Brown Trout in Relation to Flows between O’ Shaughneasy Dam and Early Intake on
the Tuolumne River, California. In this report, Moyle and Marchetti (1992) examined the role of
temperature in maintaining the fish communities of a four-mile stretch from Preston Falls to
Early Intake. During their examination, a review of literature was summarized on the
temperature requirements of the various life history stages of rainbow and brown trout, focusing
especially on rainbow trout because it is a native species to the river, as well as those of other
fishes native to this reach of the river. Part of their examination included a summary of a 1976
USFWS survey for the above-mentioned reach. In summary, brown trout dominated the fish
community above Preston Falls; however, below the falls rainbow trout dominated and
Sacramento sucker, California roach, and riffle sculpin were present as well.

Moyle and Marchetti (1992) reported that the most detailed survey of the fishes of the
O’Shaughnessy-Early Intake stretch of the river was the USFWS survey in 1976. This survey
indicated there were five distinct habitat reaches: (1) O’Shaughnessy Dam to Poopenaut Valley;
(2) Poopenaut Valley; (3) the Tuolumne Gorge; (4) mouth of the gorge to Preston Falls; and
(5) Preston Falls to Early Intake. In comparing these five reaches, the USFWS study found the
following:

1.  Non-native brown trout predominate in the uppermost reach (83 percent of the catchable
size [175+ mm] trout in 1976) but become proportionally less abundant in a downstream
direction. Rainbow trout predominate (55 percent of catchable-size trout) in the lowermost
reach.

2. In 1976, trout densities were highest in the Gorge (925 catchable-size trout per mile),
followed by the above falls reach (762 catchable trout per mile), the below falls reach
(600), the dam reach (553), and the Poopenaut Valley (451). Moyle and Marchetti (1992)
stated that presumably, this general situation still existed at the time of their report,
although densities are likely to vary considerably from year to year due to natural factors.

3. Preston Falls serves as a natural barrier to the upstream distribution of native freshwater
fishes, except trout. Other species found in the reach below the falls are Sacramento
sucker, California roach, and riffle sculpin.

BLM (1980)

BLM (1980) inventoried all permanent streams within the public lands it administers during the
summer and fall of 1979, and summer of 1980. The Tuolumne River drainage was one of many
surveyed. Based on a review of field data sheets associated with the report, tributaries sampled
included: (1) Poor Man’s Gulch/Chinese Camp; (2) Six-Bit Gulch; (3) an unnamed intermittent
tributary to Don Pedro Reservoir; and (4) Sullivan Creek. BLM (1980) reports that most of the
creeks on public land in the Tuolumne River drainage fall in the California roach zone (warm
intermittent to permanent streams in the 1,400- to 1,500-foot elevation). Roach and green
sunfish made up 79 percent of fish species captured. Sacramento pikeminnow (referred to as
squawfish in report) and Sacramento suckers made up to 11 percent and rainbow trout made up
nine percent of the fish species captured. Other fish species collected included largemouth bass,
mosquito fish, and blue gill.
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Anecdotal Information

The source of anecdotal information is from UC Davis’ Tuolumne River Ecogeomorphology
Field Course field log (http://watershed.ucdavis.edu/tuolumne/flogs.aspx):

...\What was surprising about this fish wasn’t the species (smallmouth bass, a voracious
invasive that has long been recorded in the North Fork) or the size (a mere six inches or
so, a far cry from the monstrous pikeminnow roaming the Clavey)...

...Pikeminnow are historically the dominant piscivore in the Lumsden reach of the
Tuolumne... The next pool was, fortunately and amazingly, the antithesis of the first
barren stretch. Where you had to work to find a fish in the first pool, you could not miss
them in the second. Schools of large pikeminnow swarmed around us as we dove the
sparkling waters, conjuring up Discovery Channel footage of salmon runs in Alaska.
Though most of the fish were less than 18 inches, some true bruisers also lurked in the
depths...

...The North Fork is an angler’s paradise, with aggressive rainbows holding in the
bubble curtains, and fired up smallmouth bass in the pools...

... The jaw dropper came on our first week of study on the North Fork Tuolumne
confluence. The famous angler, Carson, caught a brook trout on mainstem Tuolumne.
That may not sound exceptionally surprising; particularly if you are not an angler or a
fish enthusiast, (two other trout species are present in the Tuolumne, why not a
third?)...

While this information is anecdotal, it is considered a generally reliable report on fish presence in
the Tuolumne River upstream of the Project due to its affiliation with an accredited university,
and the information is included in Table 5.3.2-1.

CDFG manages the Tuolumne River upstream of the Project for trout. In general, to manage
trout CDFG employs one of three techniques that combine stocking and regulating fishing:
(1) “Self-Sustaining Fishery”, (2) “Put-and-Grow Fishery”, and (3) “Put-and-Take Fishery”
(CDFG and USFWS 2010).

The “Self-Sustaining Fishery” management technique is applied to most of the trout streams and
many lakes in California. Self-sustaining trout populations consist of naturally spawning wild
trout that do not need or require hatchery supplementation. Angler harvest in most of these
waters is regulated by the general trout daily bag and possession limits. Self-sustaining fisheries
generally require a viable aquatic ecosystem where trout reproduction, growth, and survival are
adequate to perpetuate the population, and only habitat protection management strategies are
required, in addition to angling regulations. The licensees are not aware of CDFG managing any
of the trout fisheries in the Tuolumne River upstream of the Don Pedro Reservoir by this
technique (CDFG and USFWS 2010).

The “Put-and-Grow Fishery” management technique is used in waters where reproduction
capability is limited but habitat conditions support good growth and survival of juveniles and
adults. Trout, usually smaller than catchable sizes, are planted in waters where they will grow to
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a larger size. Hatchery-produced fingerlings are used in put-and-grow managed waters (CDFG
and USFWS 2010).

The “Put-and-Take Fishery” is used in waters that are easily accessible to the general public,
where angling demand is high, and where habitat conditions are not suitable to support a
satisfactory fishery. Catchable-sized trout are planted in selected waters, and at least half of the
trout released are expected to be harvested (CDFG and USFWS 2010). Most trout fisheries in
the Tuolumne River upstream of the Don Pedro Reservoir are managed by CDFG through a
“Put-and-Take Fishery” technique, although a few trout fisheries and those for kokanee and
Chinook salmon may be managed through the “Put-and-Grow Fishery” technique, given the
incidence of fingerling releases in CDFG stocking records.

CDFG owns and operates the Moccasin Hatchery in the Tuolumne River upstream of the Project.
Opened in 1954, the Moccasin Hatchery is one of the early hatcheries created from Wildlife
Conservation Act funds (CDFG and USFWS 2010). Moccasin Hatchery is located at the
intersection of Highways 120 and 49 at Moccasin, California 95347, just downstream of CCSF’s
Moccasin Reservoir.

The Moccasin Creek Hatchery site was selected after lengthy investigations and search for a
suitable fish hatchery site in the vast area between Lake Tahoe and Yosemite Valley. Tests to
determine the suitability of the Moccasin Creek Hatchery site were undertaken in 1949, and
negotiations with the city of San Francisco for use of the property were started about that time.
The hatchery is located entirely on property belonging to the CCSF, and water is taken from the
afterbay of the Moccasin Creek powerhouse, which is a part of the Hetch Hetchy water supply
system. The property and permission to use the water are held on a long-term lease with CCSF
(Leitritz 1969). The initial installation, completed in 1954, consisted of 24 ponds, an 88-trough
hatchery building, garage and equipment shed, feed preparation and storage building, and six
employees’ houses. Twelve ponds and two additional houses were added in 1956. By 2007, the
hatchery had 48 rearing ponds and eight raceways. Approximately 360,000 pounds of harvested
trout (400,000 pounds maximum) are processed annually. The maximum monthly use of fish
food was 70,000 pounds and occurred during the month of April. Wastewater discharges include
effluent from the hatchery building and production ponds that flows through the settling pond
prior to discharge to Moccasin Creek, a tributary to Don Pedro Reservoir and the Tuolumne
River. Additional wastewater is also discharged on occasion during the cleaning of the settling
pond (SWRCB 2007).

CDFG characterizes the Moccasin Creek Hatchery as a production hatchery with minor brood
stock operations (CDFG and USFWS 2010). CDFG defines a production hatchery as a facility
that does not maintain and spawn brood stock as a significant part of its operation. Production
hatcheries typically receive eggs from the brood stock hatcheries, maintain the eggs in enclosed
buildings until the fish hatch, and then transfer the fry to raceways or ponds for the rearing
process. The major management activities associated with the rearing stage are feeding and
maintaining good fish health. The fish are raised to desired size based on the stocking strategy
and then removed from the ponds and raceways for transfer to the stocking locations (CDFG and
USFW 2010). On the other hand, a brood stock hatchery provides facilities to rear, maintain,
and periodically harvest adult fish that provide eggs and milt for the production of hatchery trout.
The brood stock for trout hatcheries come from multiple sources, including native fish collected
from the wild, from fingerlings selected on the basis of parental characteristics, from production
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fingerlings, and occasionally from fish or eggs imported from out-of-state sources (CDFG and
USFW 2010).

CDFG has published the annual average pounds and numbers of trout produced and stocked by
the Moccasin Creek Hatchery facility during the period 2004-2008 (Table 5.3.2-3) (CDFG and
USFWS 2010).

Table5.3.2-3 Annual aver age pounds and numbers of trout produced and stocked by
the M occasin Hatchery during the period 2004 thr ough 2008.
Activit Planted Transferred” Received® Production’
Y Pounds | Number | Pounds | Number | Pounds| Number | Pounds | Number
Size by Species Fingerlings
Brook trout 107 25,413 38 6,000 0 0 145 33,413
Brown trout 784 37,630 12 12,596 48 13,872 748 36,354
Cutthroat trout 35 21,317 0 0 6 1,854 29 19,463
Eagle Lake trout 115 8,516 1,250 27,688 150| 33,036 1,215 3,168
Rainbow trout 2,361 182,027 1,045 105,374 841| 47,476 2,564| 239,925
Total 3,401 274,903 2,345 151658 1,045| 96,238 4,701 332,323
Size by Species Subcatchables/Advanced Fingerlings
Brook trout 339 3,597 0 0 0 0 339 3,597
Brown trout 4,495 51,446 3 39 0 0 4498 51,485
Cutthroat trout 75 750 59 881 0 0 134 1,631
Eagle Lake trout 494 6,913 0 0 0 0 494 6,913
Rainbow trout 4,501 38,100 1,175 10,975 54 499 5,622 48,576
Total 9,904| 100,806 1,237 11,895 54 499 11,087] 112,202
Size by Species Catchables/Yearlings
Brook trout 4,200 6,498 0 0 725 870 3,475 5,628
Brown trout 0 0 0 0 0 0 0 0
Cutthroat trout 30 181 0 0 0 0 30 181
Eagle Lake trout 62,559 106,247 1,881 7,622 244 63| 64,196| 113,807
Rainbow trout 266,709| 495,925 13,113 24,709 838 1,675| 278,984| 518,958
Total 333,498| 608,851 14,994 32,331 1,807 2,608| 346,685| 638,574
“Transferred” refers to fish hatched at the facility and transferred to other facilities at various sizes prior to
stocking
2 “Received” refers to fish hatched at other facilities and transferred in for additional growth and eventual
stocking.
> The number of fish produced by the hatchery results from the formula: “Production” = “Planted” +

“Transferred” - “Received”
Source: CDFG and USFWS (2010).

CDFG uses the trout production of the Moccasin Creek Hatchery as well as that of other
facilities (e.g., San Joaquin Hatchery) to stock Don Pedro Reservoir as well as water bodies in
the upper Tuolumne River. CDFG lists the California water bodies, by CDFG Region and
county, scheduled to be stocked in 2009 and those not stocked by CDFG (CDFG and USFWS
2010). In 2009, besides Don Pedro Reservoir, CDFG scheduled to stock the following water
bodies of the upper Tuolumne River, upstream of Don Pedro Reservoir: (1) Big Lake, (2) Black
Bear Lake, (3) Lower Buck Lake, (4) Upper Buck Lake, (5) Camp Lake, (6) Cherry Valley
Reservoir, (6) Clear Lake, (7) Gem Lake, (8) East Grizzly Peak Lake, (9) Grouse Lake,
(10) Hyatt Lake, (11) Jewelry Lake, (12) Moccasin Creek, (13) Piute Lake, (14) Tuolumne River
South Fork, (15) Tuolumne River Middle Fork, and (16) Yellowhammer Lake. On the other
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hand, CDFG did not stock Basin Creek, Sullivan Creek, and Tuolumne River North Fork (CDFG
and USFWS 2010).

Amphibians

Five source documents (including anecdotal information) were reviewed, each of which is
summarized below, regarding existing amphibians resources in the upper Tuolumne River.
While there are no records or observations (CNDDB, California Academy of Sciences (CAS),
USFWS species list, etc.) of the California red-legged frog (CRLF) in the upper Tuolumne
River, the species recovery plan (USFWS 2002) has identified the Tuolumne River watershed in
its Sierra Nevada Foothills and Central Valley Recovery Unit. Furthermore, within the general
vicinity of the Tuolumne River, USFWS (2002) reports that many historical sites exist. For
example, a collection from the Mather vicinity was taken in 1922, and again in 1945; however,
no confirmed sightings have been observed or collected in the Tuolumne River drainage for
several decades (USFWS 2002).

BLM (2009)

BLM (2009) reports that although the Red Hills has no perennial streams, this area has a number
of intermittent streams that have spring fed reaches and pools, which the foothill yellow-legged
frog (Rana boylii) utilizes. The foothill yellow-legged frog has been found in the western
portion of the Red Hills in the Andrews Creek drainage. BLM has also reported foothill yellow-
legged frog in a seasonal stream near Moccasin Peak (P. Cranston, pers. comm., 2010).

California Academy of Sciences (2010)

The CAS Herpetology Classification Database was reviewed for amphibians using California
and Tuolumne River as search filters. The query produced three amphibian records for the upper
Tuolumne River; specifically, the South Fork of the Tuolumne River. All three collections were
of American bullfrogs (Lithobates catesbeianus) from 1992 (CAS Collection Nos. 185369,
185370, 185372). No special-status amphibian records are in the CAS Collection.

USFS (2006)

As mentioned above, the USFS (2006) prepared the Clavey River Watershed Existing Condition
- Stream, Aquatic and Riparian Project Study Report. The CRLF was not detected during their
surveys within suitable habitat. Streams that were surveyed within the elevation range of the
species include the Clavey River at the Tuolumne River confluence. In 2006, 74 juvenile
(recently metamorphosed) foothill yellow-legged frogs were encountered in the lower end of the
Clavey River (RM 0 to 0.5), above the confluence with the Tuolumne River; adult and sub-adult
yellow-legged frogs were not encountered in this reach.

CDFG and USFWS (2010)

CDFG and USFWS (2010) identified the Sierra newt (Taricha sierrae), western toad (Anaxyrus
boreas), Sierran tree frog (Pseudacris sierra), and foothill yellow-legged frog in the vicinity of
CDFG’s Moccasin Creek Fish Hatchery. CDFG and USFWS (2010) define the hatchery vicinity
to extend 0.25 miles upstream and three miles downstream of the hatchery.
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Anecdotal Information

The source of anecdotal information is from UC Davis’ Tuolumne River Ecogeomorphology
Field Course field log (http://watershed.ucdavis.edu/tuolumne/flogs.aspx):

... In the Tuolumne River watershed, there is a co-evolutionary arms race occurring
between the Serra garter snake (Thamnophis couchii) and the Serra newt (Taricha
sierrae) and it has become apparent that the Serra garter snakeiswinning...

... If you are planning to go ‘herping,” or searching for reptiles and amphibians, on the
Tuolumne River, the following words of advice should be followed. Serra newts can be
found in abundance during their breeding season, January through May, in a small
tributary that is located on the other side of the river from the frequently visited
campsite Indian Creek...

... | had never heard of the Foothill Yellow Legged Frog. | found it interesting that they
are a species of concern. | was filled with excitement with the prospect of actually
seeing one on the Tuolumne River. Finally, on the third trip Adam spotted oneresting in
the water. | have no idea how he spotted it because it was very well disguised in a
small pool...

While this information is anecdotal, it is considered to be a generally reliable report on
amphibian resources in the Tuolumne River upstream of the Project due to its affiliation with an
accredited university.

Aquatic Turtles and Reptiles

Four source documents and anecdotal information were reviewed, each of which is summarized
below, regarding existing aquatic turtle (Class Chelonia) and reptile (Class Reptilia) resources in
the Tuolumne River upstream of the Don Pedro Project.

BLM (2009)

BLM (2009) reports the presence of the western pond turtle (Actinemys marmorata) in the
eastern portion of the Red Hills in Poor Man’s Gulch. BLM has also reported western pond
turtle in seasonal stream near Moccasin Peak and in First Creek (P. Cranston, pers. comm.,
2010).

California Academy of Sciences (2010)

The CAS Herpetology Classification Database was reviewed for aquatic turtles and reptiles using
California and Tuolumne River as search filters. The query produced two records for the upper
Tuolumne River; specifically, the South Fork of the Tuolumne River. Both collections were of
Sierra garter snake (Thamnophis couchii) from 1993 (CAS Collection Nos. 191843, 192810).
No special-status aquatic reptile records are in the CAS Collection for the upper Tuolumne
River.
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USFS (2006)

As described above, the USFS (2006) prepared the Clavey River Watershed Existing Condition -
Stream, Aquatic and Riparian Project Study Report. During 2005 and 2006, no western pond
turtles were encountered in their study area; however, incidental conversations with whitewater
guides indicated a very infrequent observation of pond turtles in the Tuolumne River in the
vicinity of the Clavey River.

CDFG and USFWS (2010)

CDFG and USFWS (2010) identified the western pond turtle, common garter snake
(Thamnophis sirtalis), mountain garter snake (Thamnophis elegans elegans), and the Sierra
garter snake, in the vicinity of CDFG’s Moccasin Creek Fish Hatchery.

Benthic Macroinvertebrates

Three source documents were reviewed related to existing benthic macroinvertebrates (BMI) in
the upper Tuolumne River.

Holmquist and Schmidt-Gengenbach (2009)

Holmquist and Schmidt-Gengenbach (2009) reported that during 2007 and 2008, they collected
baseline data on the BMI assemblage in the upper Tuolumne River in the Poopenaut Valley
reach of the river (including Yosemite National Park Planning Segment 5 and part of
Segment 6). The study characterized the Poopenaut Valley invertebrate assemblage and
investigated the response of the assemblage to an experimental spring flood event (during spring
of 2008). The study sampled macroinvertebrates in the riffles of the Poopenaut Valley reach at
approximately six-week intervals for one year. This sampling produced baseline data on
assemblage structure, trophic groups, the level of “tolerance” exhibited by the fauna to altered
conditions (a population dominated by intolerant species generally indicates healthy stream
conditions), the physical environment, and overall habitat quality.

A total of 69 invertebrate taxa were collected, representing 25 families and eight orders.
Ephemeroptera were found in every sample, and this order was dominated by Baetidae,
Ephemerellidae, and Leptophlebiidae. Plecoptera were lower in abundance but were still found
in every sample. Trichoptera were similar to Plecoptera in abundance, and the most common
caddisfly families were Hydropsychidae, Hydroptilidae, and Philopotamidae. Coleoptera were
relatively uncommon, and Elmidae and Hydrophilidae were the only families collected. Diptera
was the most abundant order, and in turn Chironomidae and Simuliidae were the most common
dipterans.

BLM (1980)

As described above, BLM (1980) inventoried several tributaries to the Tuolumne River
(upstream of the Project area) during 1979 and 1980. For several creeks (Six-Bit Gulch,
Sullivan, and Hatch creek), BLM not only collected fisheries data, but macroinvertebrate
information as well (Table 5.3.2-4).
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Table5.3.2-4 Macroinvertebrates sampled during the summer and fall of 1979 in Six-
Bit Gulch, Sullivan Creek, and Hatch Creek.
Six-Bit Gulch Sullivan Creek Hatch Creek
Name Per cent of Total Name Per cent of Total Name Per cent of Total
Psephenidae 9.1 Ephemeroptera 36.6 Tricoptera 42.7
Limnephilidae 1.6 Tricoptera 14.9 Psephenidae 31.2
Elmidae 0.8 Simuliidae 43.6 Anisoptera 1.3
Helicopsychidae 80.7 Oligochaeta 2.0 Zygoptera 2.6
Leptophlebiidae 5.1 Chironomidae 2.0 Ephemeroptera 11.1
Chironomidae 0.4 Diptera 1.0 Naucoridae 0.1
Hydropsychidae 0.4 Stratiomyidae 6.7
Zygoptera 0.4 Chironomidae 1.3
Dytiscidae 0.8 Simuliidae 0.5
Dryopidae 0.8 Elmidae 1.2
Lepidoptera 0.5
Veliidae 0.1

Fields (1984)

Fields (1984) provides a short discussion of the nature of the benthic fauna of the Tuolumne
River. The study sampled several sites in the mainstem and several tributaries to the Tuolumne
River. A total of 196 species were collected during the short collection, representing seven
orders of insects and 11 of non-insect, including but not limited to Ephemeroptera, Odanata,
Megaloptera, Diptera, and Hydroida.

In summary, Fields (1984) found that the mainstem of the Tuolumne River below Early Intake
Reservoir and Cherry Creek supported a modest bottom fauna, review of the 196 species
collected revealed that a core group of species were present at all of the stream sites sampled.
Intolerant species were abundant in the tributaries and above Early Intake. Species richness
varied from high to extremely high at these sites.

Mussels and Aquatic Snails

Two source documents (including anecdotal information) were reviewed related to existing
mussel and snail populations in the upper Tuolumne River.

Holmquist and Schmidt-Gengenbach (2009)

As summarized above, Holmquist and Schmidt-Gengenbach (2009) reported that during 2007
and 2008, they collected baseline data on the BMI assemblage in the upper Tuolumne River in
the Poopenaut Valley reach of the river. In addition to the baseline data on the BMI assemblage,
they reported that no New Zealand mudsnails (Potamopyrgus antipodarum), or any other
gastropods, were collected. Their report concluded that it was likely that Yosemite National
Park was free of these exotics at the time of the report.

Anecdotal Information

Anecdotally, Shaul (2007) reports that five species of native mussels occur in California, none of
which are considered special-status. These are California floater (Anodonta californiensis),
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Oregon floater (Anodonta oregonensis), western ridged mussel (Gonidea angulata), western
pearlshell (Margaritifera falcata), and fingernail clam (Pisidium ultramontanum). CDFG’s
California Natural Diversity Database (CNDDB) (2010b) does not identify any mussels in the
Project area or upstream of the Project.

River Restoration Projects and Ongoing Aquatic Studies

NMEFS (2009) reports that the upper Tuolumne River is characterized as having a moderate
potential to support a spawning population of spring-run salmon and steelhead. Furthermore,
NMEFS reports that habitat quality above the Don Pedro Reservoir historically was good and
supported a population of spring-run Chinook salmon.

5322 Project Area
Fish Resources

CDFG (2010b) reports that Don Pedro Reservoir contains bass, catfish, panfish, hatchery
salmon, and hatchery trout. In addition to CDFG (2010b), three additional source documents
were reviewed (including anecdotal information) related to fisheries resources of Don Pedro
Reservoir.

SIRRP (1999)

SJRRP (1999) indicates that the following principal fish species occupy Don Pedro Reservoir:
(1) trout; (2) catfish; (3) bluegill; (4) crappie; (5) sunfishes; (6) silver salmon; and (7) black bass.

Sportfishing Data

In California, CDFG regulates fishing contests through permits. Fishing contests permits are
categorized in two types: event and annual. An ‘Event’ type permit is required for contests in
which more than 50 anglers will participate or the sponsor is offering $1,000 or more in prizes or
other inducements (Murphy 2010). An ‘Event’ contest usually has a limited duration (e.g., for
black bass may not exceed three days duration) and no more than one ‘Event’ type contest may
be held on any water on the same day with the exception of the Sacramento - San Joaquin Delta
(Delta). On the other hand, an ‘‘Annual’’ type permit is required for contests with 50 or fewer
participants and the sponsor is offering less than $1,000 in prizes or other inducements. Up to 12
individual contests may appear on each ‘‘Annual’’ type permit, and there is no limit to the
number of ‘‘Annual’’ type permits that can be issued for each date and/or water (Murphy 2010).
As an example, all 37 fishing contest permits (both pending and approved) for Don Pedro
Reservoir from August 2010 through July 2011 were issued for black bass, and consisted of 16
annual and 21 event permits for a total of 41 contest days with the following monthly
distribution: three days in August, six days in September, four days in October, one day in
November, two days in December, one day in January, three days in February, nine days in
March, three days in April, three days in May, five days in June, and one day in July
(Table 5.3.2-5). The sponsors of approved contests need to fill in and submit to CDFG contest
report forms at the end of the fishing contests. CDFG collects and processes the information on
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Table5.3.2-5 List of fishing contest permits (both pending and approved) for Don
Pedro Reservoir from August 2010 through July 2011.
Contest Dates Number | Fishing Contest Per mit
Sart End of Days Targegt] Species Status Sponsor Name Type
08/07/10 | 08/07/10 1 Black Bass Approved Point Seekers Bass Club Annual
08/13/10 | 08/13/10 1 Black Bass Approved Do Poe Men Annual
08/27/10 | 08/27/10 1 Black Bass Approved Do Poe Men Annual
09/03/10 | 09/03/10 1 Black Bass Approved Do Poe Men Annual
09/11/10 | 09/11/10 1 Black Bass Approved Mid Valley Bass Club Annual
09/11/10 | 09/11/10 1 Black Bass Approved Gilroy Bass masters Annual
09/17/10 | 09/17/10 1 Black Bass Approved Do Poe Men Annual
09/24/10 | 09/24/10 1 Black Bass Approved Do Poe Men Annual
09/25/10 | 09/25/10 1 Black Bass Approved Badge Packers Event
10/09/10 | 10/09/10 1 Black Bass Approved Contra Costa Bass Club Annual
10/09/10 | 10/09/10 1 Black Bass Approved Oro Madre Bass Anglers Annual
10/10/10 | 10/10/10 1 Black Bass Approved Jigs Bait and Tackle Event
10/16/10 | 10/16/10 1 Black Bass Approved Christian Bass League Annual
11/13/10 | 11/13/10 1 Black Bass Approved Anglers choice Event
12/05/10 | 12/05/10 1 Black Bass Approved River Bank Bass Anglers Annual
12/11/10 | 12/11/10 1 Black Bass Approved Western Outdoor News Event
01/22/11 | 01/22/11 1 Black Bass Approved Western Outdoor News Event
02/05/11 | 02/05/11 1 Black Bass Approved | American Bass Association Event
02/05/11 | 02/05/11 1 Black Bass Pending Sonora Bass Anglers Annual
02/12/11 | 02/12/11 1 Black Bass Approved Northern California Bass Event
Federation
03/06/11 | 03/06/11 1 Black Bass Approved Fresno Bass Club Event
03/12/11 | 03/12/11 1 Black Bass Approved Western Outdoor News Event
03/13/11 | 03/13/11 1 Black Bass Approved Fresno Bass Club Event
03/19/11 | 03/19/11 1 Black Bass Approved Western Outdoor News Event
03/19/11 | 03/20/11 2 Black Bass Approved Kerman Bass Club Annual
03/20/11 | 03/20/11 1 Black Bass Approved | California Bass Federation Event
03/26/11 | 03/27/11 2 Black Bass Approved Sierra Bass Club Event
04/09/11 | 04/09/11 1 Black Bass Approved Anglers Choice Event
04/16/11 | 04/16/11 1 Black Bass Approved Anglers Choice Event
04/23/11 | 04/23/11 1 Black Bass Approved Future Pro Tour Event
05/14/11 | 05/14/11 1 Black Bass Approved Northern California Bass Event
Federation

05/21/11 | 05/21/11 1 Black Bass Approved | American Bass Association Event
05/21/11 | 05/21/11 1 Black Bass Approved Kerman Bass Club Annual
06/11/11 | 06/12/11 2 Black Bass Approved Modesto Ambassadors Event
06/11/11 | 06/11/11 1 Black Bass Pending Sonora Bass Anglers Annual
06/25/11 | 06/26/11 2 Black Bass Approved Anglers Choice Event
07/09/11 | 07/09/11 1 Black Bass Approved Western Outdoor News Event

Source: CDFG Fishing Contests Website http://nrm.dfg.ca.gov/FishingContests/default.aspx.
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the submitted forms. For black bass contests, CDFG compiles the gathered information and
publishes as annual Summary Reports of Black Bass Fishing Contests held in California
(Murphy 2010 and 2009). These reports summarizes the annual information by California water
body in terms of total contest days, total fish counted and weighted, total number of fish reported
dead, total number of contest competitors, total contest hours, total fishing hours or effort, annual
catch per hour (i.e., total fish counted/total fishing hours) and mean weight per fish.
Table 5.3.2-6 summarizes this information for Don Pedro Reservoir for the years 1985 through
2009.

Table5.3.2-6 Annual black bassfishing contest resultsfor the Don Pedro Reservoir.

Total Total Total Total Total M ean

Year ant? Fish Fish Reported Cl:\lumbe?tOf Contest | Hours TI;)taIHCathh Weight
WS | count? | Weight? | Dead Fish | “°"MPEMOS | Lours | Effort & NoUr | per Fish?

2009 73 3,798 | 7,409.4 43 1,937 556.50 | 17,380.00 0.22 1.95
2008 82 6,006 | 12,180.1 35 2,447 584.50 | 21,571.50 0.28 2.03
2007 54 5,463 | 12,694.5 67 1,796 395.20 | 17,357.00 0.31 2.32
2006 74 6,153 | 14,264.0 135 2,400 543.80 | 21,335.00 0.29 2.32
2005 73 5,266 | 10,913.6 62 2,283 570.50 | 21,781.00 0.24 2.07
2004 77 5,676 | 12,016.0 90 2,482 584.50 | 24,007.00 0.24 2.12
2003 82 5,430 |10,513.8 70 2,607 613.50 | 23,830.00 0.23 1.94
2002 77 5,694 |10,482.8 67 2,535 582.50 | 24,620.00 0.22 1.91
2001 89 6,572 | 14,296.4 112 3,012 640.50 | 27,883.00 0.24 2.18
2000 70 7,312 | 13,674.0 121 3,112 542.50 | 31,080.50 0.24 1.87
1999 24 2,194 | 3,976.0 10 1,262 195.00 | 11,269.00 0.20 1.80
1998 55 5,777 110,745.0 71 2,377 432.50 | 22,753.00 0.25 1.86
1997 82 10,036 | 19,120.0 149 3,459 654.50 | 33,872.00 0.30 1.91
1996 63 6,461 | 12,582.0 86 2,260 512.00 | 23,299.50 0.28 1.95
1995 69 6,084 | 10,364.0 72 2,841 542.50 | 27,731.50 0.22 1.70
1994 64 5,777 | 10,364.0 97 1,978 479.00 | 17,911.50 0.32 1.79
1993 60 4280 | 7,147.0 54 1,964 491.00 | 19,542.00 0.22 1.67
1992 76 4,996 | 8,096.0 105 2,460 602.00 | 23,354.50 0.21 1.62
1991 82 4,515 | 6,682.0 62 3,297 620.50 | 30,559.00 0.15 1.52
1990 71 5,944 | 9,421.0 152 3,261 569.00 | 28,811.00 0.21 1.58
1989 26 4408 | 6,584.0 114 2,205 198.00 | 19,796.00 0.22 1.49
1988 28 3,614 | 5,230.0 78 1,993 234.00 | 19,452.50 0.19 1.45
1987 11 2,892 | 4,648.0 91 1,280 107.00 | 12,141.00 0.24 1.61
1986 11 1,305 | 1,704.0 35 1,027 105.00 | 11,895.00 0.11 1.31
1985 3 631 801.0 18 338 27.00 | 3,042.00 0.21 1.27

Data represents results for permitted contests with complete contest reports only.

Tournament organizers seldom distinguished between species, so the Total Fish Count, Total Fish Weight,
Total Catch per Hour and Mean Weight per Fish are for largemouth, smallmouth, and spotted bass combined.
Source: CDFG Summary Reports of Black Bass Fishing Contests held in California.

Anecdotal Information

A large volume of anecdotal information on the Don Pedro Reservoir fishery can be found from
fishing guides. The best fishing season and sites, detailed biological descriptions of main species
caught in Don Pedro Reservoir, general fisheries status, record fish species, and coming angling
tournaments are all found on sport fishing websites (e.g., http://www.fishsniffer.
com/maps/donpedro.html and http://www.motherlodelakes.com/LakeDonPedro.html).
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Anecdotal information suggests that Don Pedro Reservoir features one of the most diverse arrays
of fishes found in any California lake. Additionally, these sites identify the fishing season for
rainbow and brook trout as spring, fall and winter, while that for kokanee salmon as extending
from late April through August. Fishing for channel catfish, black crappie and bluegill picks up
in the spring and summer months. Black bass are another mainstay of the Don Pedro fishery.
Largemouth bass predominate in the fishery, but smallmouth bass can also be productive at
times. The fishing season usually peaks in spring (March, April, and May) when the surface
waters begin to warm up.

While this information is anecdotal, it is generally a reliable report on the presence of game
fishes in the Don Pedro Reservoir and has been included in Table 5.3.2-1.

Fishery Management

Most trout fisheries in Don Pedro Reservoir are managed by CDFG through a “Put-and-Take
Fishery” technique, although a few trout fisheries and those for kokanee and Chinook salmon
may be managed through the “Put-and-Grow Fishery” technique, given the incidence of
fingerling releases in CDFG stocking records.

CDFG has characterized the resident trout and inland salmon fisheries of Don Pedro Reservoir as
totally dependent on hatchery fish (Table 5.3.2-2). CDFG has planted fish in Don Pedro
Reservoir that originated primarily from the Moccasin Creek Hatchery and the San Joaquin
Hatchery, including brook trout (since at least 1959), rainbow trout (since at least 1964), Eagle
Lake trout (since at least 1976), brown trout (since at least 1979), kokanee salmon (since at least
1953), coho salmon (since at least 1972) and Chinook salmon (since at least 1982) (see Tables 1
through 8 and Figures 1 and 2 in Attachment 5.3.2-1).

The trout and salmon fisheries of Don Pedro Reservoir have apparently recovered from the
copepod infestation that affected them during the early 1990s. CDFG stocked only brook and
brown trout during the infestation years, since these fish are not susceptible to these parasites like
rainbow trout and Chinook salmon are. Rainbow plants resumed in 1997, resulting in a rebound
in the trout fishery (article “Trout Trolling at Don Pedro, a Lake of Contrasts”, by Dan Bacher on
September 13, 1999 at http://www.fishsniffer.com/ maps/donpedro.html).

Black bass are also planted in Don Pedro Reservoir by the DPRA (Table 5.3.2-7).
Amphibians, Aquatic Turtles, and Reptiles

A list of amphibians, aquatic turtles, and reptiles likely to occur in the Project area is provided in
Table 5.3.2.8. Regarding amphibians in the area of the Project, deep, permanent lakes like Don
Pedro Reservoir with large fish populations generally do not support native amphibians.
However, several amphibians potentially occur in the general Project area.
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Table5.3.2-7 Annual summary of the Florida strain black bass stocked by the DPRA in
Don Pedro Reservoir from 1993 thr ough 2009.
Year Number of Fish Fish Size Cost
1993 15,000 Fingerling $5,000
1994 2,222 4" Minimum $5,000
1995 2,711 4" Minimum $6,100
1996 2,222 4" Minimum $5,000
1997 2,222 4" Minimum $5,000
1998 2,222 3.5-4" Minimum $5,000
1999 1,458 3.5" Minimum $3,712
224 5-6.5" $1,288
2000 1,959 3.5-5" Minimum $5,000
21 5.5-7.5v
2001 2,758 3-4" $5,000
2002 219 5-7" $5,000
1,500 3-4"
2003 135 5-7" $5,000
1,690 3" Minimum
2004 3,621 2.5-3" Minimum $5,000
2005 2,000 3" Minimum $5,000
2006 182 6.5-8.5" $5,000
75 4-5"
805 3-3.5"
2007 1,667 2.5-3" Minimum $5,000
2008 1,680 2-3" Minimum $5,000
2009 1,133 3" Minimum $5,000
172 5-6"
62 4-14"
Table5.3.2-8 Amphibians, aquatic turtles, and reptiles that may occur in the Project
area.
Species/Status' | General Ecology and Distribution

Amphibians (Class Amphibia)

California tiger salamander
Ambystoma californiense

FT,CT

Breeds in seasonal ponds (or permanent ponds where fish are absent, and
occasionally in intermittent streams). Adults are terrestrial (fossorial) in
grasslands, savanna, and open, oak woodlands of Central Valley and foothills.
See Section 5.5.2.

Sierra newt Breeds in ponds, lakes, reservoirs, and streams mostly at low to middle
Tarichasierra elevations in forest and woodland arecas. Widespread and common species.
Ensatina Completely terrestrial and associated with forest and woodland areas.

Ensatina eschscholtzi

Widespread and common species.

Arboreal salamander
Aneides lugubris

Completely terrestrial. Sierra Nevada foothill populations occur in black oak
and yellow pine forests and are geographically isolated from coastal oak
woodland populations.

Hell Hollow slender
salamander
Batrachoseps diabolicus

Completely terrestrial. Occurs in mixed pine-oak woodlands and chaparral in
the foothills of the Sierra Nevada from the North Fork of the American River
south to the Merced River at elevations below 2,030 feet.

Sierran treefrog (chorus frog)
Pseudacris sierra’

Breeds in ponds, lake and reservoir edges, ditches, and slow-moving or still
sections of streams. Widespread and common species over a wide range of
elevations.

Western toad
Anaxyrus boreas’

Breeds in ponds, lake and reservoir edges, and slow-moving or still sections of
streams.  Widespread species, across a wide range of elevations, but
uncommon in some parts of historical range.
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Species/Status’

General Ecology and Distribution

FT,CT

California red-legged frog
Rana draytonii*

Generally aquatic except during dispersal and aestivation. Breeds in slow-
moving or still sections of streams and ponds, usually where there is emergent
and aquatic vegetation. Nearly extirpated in the Sierra Nevada. Formerly
occurred on at least 30 drainages in the foothills (mostly below 3,500-foot
elevation). See Section 5.5.2.

Foothill yellow-legged frog™>®
Rana boylii

Aquatic in all life stages on small to large streams and rivers with pools and
low-gradient riffles (small streams are probably non-breeding habitat). Most
known occurrences are between 600- to 5,000-foot elevation. See Section
5.3.3.2.

American bullfrog
Lithobates catesbeianus’

Aquatic except during dispersal. Introduced and well established in slow-
moving streams, stock ponds, lakes, and reservoirs. The presence of bullfrogs
may be associated with declines of other native frogs.

Turtles (Class Chelonia)

Western pond turtle
Actinemys [Emys] marmorata®
CSC

Occurs in a wide variety of aquatic habitats across a broad range of elevations,
particularly permanent ponds, lakes, side channels, backwaters, and pools of
streams, but is uncommon in high-gradient streams. Often overwinters in
forested habitats and oviposits in summer at upland sites as much as 1,200 feet
from aquatic habitats. See Section 5.3.3.2.

Aquatic Reptiles (Class Reptilia)

Sierra garter snake
Thamnophis couchii

Highly-aquatic snake occurring in the Sierra Nevada at elevations of 300 to
8,000 feet.

Western terrestrial garter snake
Thamnophis elegans

Occurs throughout the Sierra Nevada up to 13,100-foot elevation. Often

forages in or near aquatic habitats.

Common garter snake
Thamnophis sirtalis

Widespread throughout northern California, occurs east and west of the high
Sierras and south to San Joaquin Valley. Often forages in or near aquatic
habitats.

Status: FT = federal threatened, FC = federal candidate, CT = California threatened, CSC = CDFG California
species of special concern, BLM-S = BLM sensitive species.

2 Previously classified as Hyla regilla (Pacific treefrog) (see Recuero et al. 2006a, 2006b). Retention of the
common name “treefrog” reflects longstanding, popular usage.

3 Previously classified as Bufo boreas (see Frost et al. 2000).

4 Previously classified as Rana aurora draytonii (see Frost et al. 2006).

Z Previously classified as Rana catesbeiana (see Frost et al. 20006).

Previously classified as Clemmys marmorata or Emys marmorata.

Based on distributional range developed by Jennings and Hayes (1994) and Jennings (1996), it is
likely that Sierran treefrog can be found throughout the Project area. CDFG and USFWS (2010)
noted that the species is present in the vicinity of the Moccasin Creek Hatchery. The range of
the Sierran treefrog occurs throughout California, including the high mountains from sea level to
elevations near 11,600 feet; it is absent from most of the southeast deserts. It inhabits a wide
variety of habitats often far from water, including forest, woodland, chaparral, grassland,
pastures, desert streams and oases, and even urban areas. Despite the name, the Sierran treefrog
is primarily a ground-dweller, living among shrubs and grass close to water. Its large toe pads
allow it to climb easily, and cling to twigs or grass.

The Sierran treefrog (family Hylidae) is a small frog (0.8 to 2.0 inches) with large head and eyes,
a slim waist, long, slender legs, and round pads on the toe tips. A dark distinctive stripe runs
through the middle of the eye, extending from the nostrils to the shoulders. Its skin is smooth
and moist and coloration is highly variable ranging from green, tan, brown, gray, reddish, and
cream; it is most often observed as green or brown. To camouflage itself, its color can quickly
change from dark to light.
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The Sierran treefrog can be active both day and night. Breeding may begin in November and
continue though July, depending on elevation. Locations include a variety of habitats including
slow streams, permanent and seasonal ponds, reservoirs, ditches, lakes, marshes, shallow
vegetated wetlands, and wet meadows. Females lay small, loose, irregular clusters of 10 to 70
eggs, and attach them to sticks, stems, or grass in quiet shallow water. Eggs hatch in two to three
weeks. Tadpoles are brown and up to 1.9 inches long. Tadpoles metamorphose between June
and late August; in the summer, large congregations of newly metamorphosed juvenile frogs
may be seen along the banks of breeding pools.

Western toad is also likely present in the Project area. Widely distributed in California, the
western toad is present everywhere except the deserts and highest mountains. Elevations of
occurrence extend from sea level to 10,000 feet (CDFG 2008 - California Wildlife Habitat
Relationship [CWHR] System). It is uncommon in the high Sierra and in densely forested areas.
This species ranges into various upland habitats around ponds, lakes, reservoirs, and slow-
moving rivers and streams; sometimes they move up to a few kilometers through uplands. For
shelter, they dig their own burrow in loose soil or use those of small mammals or seclude
themselves under logs or rocks (NatureServe© 2009). Although the western toads range can be
scarce or common, depending on habitat quality, rapid losses and declines have occurred in
many populations across the range for unknown reasons, even in relatively pristine environments
(NatureServe© 2009). CDFG and USFWS (2010) noted that the western toad is present in the
vicinity of the Moccasin Creek Hatchery.

Breeding and egg-laying normally occur in quiet waters less than 12 inches deep. Almost any
source of standing water can be used for reproduction, including lakes, ponds, vernal pools,
roadside ditches, irrigation canals, permanent and intermittent streams, and rivers. The presence
of predatory fishes may reduce tadpole survival (CDFG 2008 - CWHR System).

In California, the breeding season extends from January to July depending on local conditions
(NatureServe© 2009). For example, the breeding season may begin in January at low elevations,
but not until late spring or summer, as the winter snowpack begins to melt, in the high mountains
(NatureServe© 2009). Breeding at any specific locality is usually synchronous. Females lay up
to 16,500 eggs in large stringy masses. They are deposited in double rows and become entangled
with each other, submerged vegetation and bottom debris as the female moves about while
laying. Tadpoles metamorphose during the summer or fall, when they may emerge and disperse
from the breeding sites by the hundreds or thousands.

American bullfrog is also likely to be found throughout the Project area, based on distributional
range developed by Jennings and Hayes (1994) and Jennings (1996. Bullfrogs are native to
North America east of the Rocky Mountains, but have been widely introduced in California.
Their introduction in California began in 1896 after over-harvesting of the native frog
populations (particularly of the red-legged frog, Rana aurora/Rana draytonii) opened up a niche
in the market as an alternate food item for the growing human population. Declines of native
ranid frog populations have coincided with the introduction and massive range expansion of
bullfrogs. Bullfrogs have been implicated in out-competing native frogs for space and food and
often prey upon native fish and amphibian species thus rapidly decreasing populations.
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The bullfrog is the largest North American true frog (family Ranidae) and is distinguished from
California native frogs by the lack of a dorsolateral fold and large tympanums. This species is
also typically much larger than California native frogs and may range from 4.3 to 7.2 inches
snout to vent length.

Bullfrogs are highly aquatic but their activities are largely independent of rainfall. They can be
found in prairie, woodland, chaparral, forests, desert oases, and farmland. They prefer quiet
waters such as marshes, ponds, lakes, reservoirs, and streams with low velocities and dense
aquatic vegetation for cover. Breeding occurs February through May and a single female may
lay two clutches per year in some localities. Egg masses are laid in sheets of up to 20,000 eggs.
Tadpoles can overwinter for up to three years and become sexually mature one to two years after
metamorphosis.

Sierra newt may be present in the Project area. The Sierra newt, a medium-sized salamander, is
one of two species of newts present in the Sierra Nevada of California, the other being Taricha
granulosa, the northern rough-skinned newt. The Sierra newt ranges along the western slopes of
the Sierra Nevada between the Sacramento and San Joaquin river drainages and around Tulare
Lake (Jennings 1996). Adult Sierra newts inhabit a variety of usually terrestrial habitats,
becoming aquatic when breeding. During the summer, the Sierra newt prefers moist habitats
under woody debris or in animal burrows (AmphibiaWeb 2010).

Adults generally breed in relatively swift-flowing streams, but will sometimes use still water,
including farm ponds, lakes, or ditches (AmphibiaWeb 2010). Adult Sierra newts migrate to
breeding streams in January and February; and breeding activity occurs from early March
through early May and is dependent on elevation, local site conditions, and seasonal rainfall
(AmphibiaWeb 2010). While they sometimes breed in temporary pools and other bodies of
water with minimal current, they can also breed in faster-flowing streams (AmphibiaWeb 2010).
They have a diet consisting mostly of worms, snails, eggs, larvae, insects, sowbugs, slugs, and
other invertebrates, but may opportunistically take other prey, such as larval newts. The Sierra
newt is stable in its current home range, perhaps because it is more able to adapt to fluctuating
conditions in streams than other aquatic salamanders (Jennings 1996). The Sierra newt is
currently not threatened, due partly to its stream-breeding ability which offers larvae a monopoly
on resources. Although this species is fairly stable in its current home range, there is a possible
threat to aquatic newt larvae from introduced fishes such as stocked trout (AmphibiaWeb 2010).
Introduced bullfrogs have also been observed to eat juvenile and adult newts (Jennings 1996).

A number of reptiles and aquatic turtles may be found in the Project area. The Sierra garter
snake is a wide-ranging species and has been documented upstream of the Project area and
surrounding vicinity (CAS 2010). The Sierra garter snake is known to occur at elevations from
600 to 6,000 feet. In California, they can be found from the northern Sierra Nevada to the
southern end of the Cascade Mountains in the Pit River drainage. Habitats of this highly aquatic
snake include pools of permanent or seasonal streams (often rocky), meadow ponds, lakes,
reservoirs, and associated riparian zones (e.g., cottonwood, willow, sycamore, alder), in areas
with oak woodland, grassy valleys, chaparral, montane coniferous forest, or (east of the Sierra
crest) pine-juniper-sagebrush (NatureServe© 2009). This species is not known to be threatened,
but may be negatively impacted by competition with introduced bullfrogs and non-native fish in
some areas (CaliforniaHerps Website 2010).
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Adult Sierra garter snakes (family Colubridae) range from 18 inches to slightly over 36 inches in
length. Sierra garter snakes can be found in rocky permanent streams, sluggish streams, ponds,
and small lakes. Along permanent streams and rivers they will be found in areas with exposed
boulders and heavy riparian vegetation. They bask on boulders along banks and in mid-stream
and seek cover in water under rocks or among exposed tree roots. Sierra garter snakes are
primarily diurnal. Females are live-bearers and can produce between five and 38 young at a
time. Young snakes are born from July through September depending on elevation.

The common garter snake is a wide-ranging and locally very abundant species, absent only from
Alpine Country southward (east of the Sierra crest), the southern desert regions, and coastally
from northern San Diego County, south to the Mexican border (CDFG 2008 - CWHR System).
Garter snakes are found in a wide variety of natural habitats, from sea level to high elevations,
including forests, grasslands, shrubland and chaparral, marshes, all types of ponds, lakes, streams
and rivers, and even in rocky creeks in the desert. They are commonly found in grassy areas
near water, laying on top of vegetation or along the banks of ponds, or in the still edges of
streams. They may also be found in open areas or in woods away from water. This species is
associated with permanent or semi-permanent bodies of water in a variety of habitats; however,
they are typically found foraging on land or in quiet pools, generally avoiding swift water
(CDFG 2008 - CWHR System). They are known to forage food treefrogs, fish, mice, leeches,
earthworms, and toads. CDFG and USFWS (2010) noted the common garter snake in the vicinity
of the Moccasin Creek Hatchery.

5323 Lower Tuolumne River
Fish Resources

The lower Tuolumne River extends approximately 52 miles from La Grange Dam (RM 52.2)
downstream to the confluence with the San Joaquin River (RM 0). The lower Tuolumne River
contains fish communities similar to those found throughout the San Joaquin Basin, and supports
the largest naturally reproducing population of Chinook salmon in any San Joaquin River
tributary.

The lower Tuolumne River can be divided into two distinct geomorphic zones broadly defined
by the channel slope and bed material. The upper reach (RM 24 to 52) is gravel-bedded with
moderate slope (0.10 to 0.15 percent), while the lower reach (RM 0 to 24) is sand-bedded with a
slope generally <0.03 percent (McBain & Trush 2000). Both reaches have undergone significant
alteration since the mid-1800s as a result of dredger mining for gold, commercial gravel
(aggregate) mining, streamflow regulation and diversion, and other uses. The first major dam on
the Tuolumne River, Wheaton Dam, was constructed in 1871. Large-scale regulation of the
lower Tuolumne River began in 1893 with the construction of La Grange Dam. Gold dredging
occurred downstream of La Grange Dam during the first half of the 20" Century. By the end of
the gold mining era, 12.5 miles of river channel and floodplain (from RM 50.5 to 38) had been
dredged and converted to tailings piles, and much of the gravel-bedded zone of the river had
been converted to long, deep dredger pools. Large-scale aggregate mining in the river began in
the 1930s and continues today. Historically, aggregate mines excavated sand and gravel directly
from the river channel, creating large, in-channel pits now referred to as “special run-pools”
(SRPs). These SRPs are as much as 400 feet wide and 35 feet deep and occupy 32 percent of the
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channel length in the gravel-bedded zone. These uses have individually and cumulatively
impacted the aquatic resources of the lower Tuolumne River.

There have been numerous fish studies undertaken in the lower Tuolumne River, primarily
designed to provide information to aid the Chinook salmon populations. Data on fish captured
and observed in the lower Tuolumne River have been collected since 1973 in conjunction with a
variety of studies using methods that included fyke net, electrofishing, seine, snorkel, and rotary
screw traps (Table 5.3.2-9). A comprehensive summary of these studies can be found in the
2009 Annual Summary Report (TID and MID 2009).

Tableb5.3.2-9 Lower Tuolumne River fish study methods and year s of operation.

Study M ethod Years of Operation
Fyke Net 1973, 1974, 1977, 1980-1983, 1986
Electrofishing 1988-1994
Seine 1988-Present
Snorkel 1988-Present
Rotary Screw Trap 1995-Present

A total of 34 fish species have been reported in the lower Tuolumne River, with 12 species
native to California and 22 non-native (introduced) species (Table 5.3.2-10).

Resident Fish

Most of the native resident fish species are riffle spawners and are generally more abundant in
the gravel-bedded upper reach. Chinook salmon also spawn in the gravel-bedded reach (see
Chinook salmon section, below). Based on data from electrofishing, seine, and snorkel surveys,
the Sacramento sucker is the most abundant and widespread native fish species found in the
lower Tuolumne River. Non-native fishes are present throughout the lower Tuolumne River, but
are typically most abundant in the sand-bedded reach and the lower six to seven miles of the
gravel-bedded reach where water temperatures are warmer and the large, low-velocity SRPs
created by in-channel mining provide optimal habitat conditions (Ford and Brown 2001).
Electrofishing, seine, and snorkel survey data indicate that sunfish species (e.g., bluegill, redear
sunfish, green sunfish) are typically the most abundant and widespread non-native fish species in
the lower Tuolumne River. The distribution of both native and non-native fishes is influenced by
water temperature and velocity and varies seasonally and in response to the previous year’s flow
regime (Ford and Brown 2002). The non-native fish community in the lower Tuolumne River
includes largemouth and smallmouth bass, which are important and abundant predators on
juvenile Chinook salmon (TID and MID 1992, Appendix 22; TID and MID 2007, Report
2006-8).

Predation studies in the lower Tuolumne River have identified 12 fish species that could
potentially prey on fry and juvenile Chinook salmon, but largemouth and smallmouth bass were
found to be the primary predators (TID and MID 1992, Appendices 22 and 23). Predatory bass
were found to be concentrated in the large in-channel mining pits (SRPs). Focused studies on
piscivorous fish species were conducted to evaluate the potential impact of predation on juvenile
Chinook salmon in the lower Tuolumne River. Studies were conducted to identify the predator
species and their abundance, predation efficiency, and prey consumption rate (TID and MID
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Table5.3.2-10

Fishes documented in the lower Tuolumne River.

Family/ Common Name

Scientific Name

Native (N) Or
Introduced (1)

Resident (R) Or
Migratory (M)

Lampreys (petromyzontidae)
Pacific lamprey | Lampetra tridentate N | M
Shad and Herring (clupeidae)
Threadfin shad | Dorosoma petenense I | R
Salmon and Trout (salmonidae)
Chinook salmon Oncorhynchus tshawytscha N M
Rainbow trout/steelhead Oncorhynchus mykiss N R/M
Minnows (cyprinidae)
Common carp Cyprinus carpio I R
Fathead minnow Pimephales promelas I R
Golden shiner Notemigonus crysoleucas I R
Goldfish Carassius Auratus I R
Hardhead Mylopharodon Conocephalus N R
Hitch Lavinia Exilicauda N R
Red shiner Cyprinella lutrensis I R
Sacramento blackfish Orthodon microlepidotus N R
Sacramento splittail Pogonichthys macrol epidotus N M
Sacramento pikeminnow Ptychocheilus grandis N R
Suckers (catostomidae)
Sacramento sucker | Catostomus occidentalis | N R
Catfish (ictaluridae)
Black bullhead Ameiurus melas I R
Brown bullhead Ameiurus nebulosus I R
Channel catfish I ctalurus punctatus I R
White catfish Ameiurus catus I R
Livebearers (poeciliidae)
Western mosquitofish | Gambusia affinis I | R
Silversides (atherinidae)
Inland silverside | Menidia beryllina I | R
Temperate Basses (percichthyidae)
Striped bass | Morone saxatilis I | M
Basses and Sunfish (centrarchidae)
Black crappie Pomoxis nigromaculatus I R
Bluegill Lepomis Macrochirus I R
Green sunfish Lepomis cyanellus I R
Largemouth bass Micropterus salmoides I R
Redear sunfish Lepomis microlophus I R
Smallmouth bass Micropterus dolomieu I R
Warmouth Lepomis Gulosus I R
White crappie Pomoxis annularis I R
Perch (percidae)
Bigscale logperch | Percina macrolepida I | R
Surf Perch (embiotocidae)
Tule perch | Hysterocarpus traski | N | R
Sculpins (cottidae)
Prickly sculpin Cottus asper N R
Riffle sculpin Cottus gulosus N R

Sources: Ford and Brown 2001; TID and MID 2009, Reports 2009-3, 2009-4, and 2009-5.
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1992, Appendix 22). Results of these studies, conducted over the entire length of the lower river
(RM 52 to 0) indicated that largemouth bass and smallmouth bass were the primary predators of
juvenile salmon, with largemouth bass densities of six to 758 fish per mile of river shoreline (or
one to 139 fish per acre) and smallmouth bass densities of two to 158 fish per shoreline mile (or
one to 16 fish per acre). Based on estimates of predator abundance from mark-recapture
electrofishing surveys and estimated rates of consumption from gut samples, predation rates for
largemouth bass were estimated to be approximately 8,600 to 14,300 juvenile salmon per day
during the spring pulse flow period (TID and MID 1992, Appendix 22).

Predatory bass populations were again monitored in 1998, 1999, and 2003 in conjunction with
the 2001 restoration of river and floodplain habitat at SRP 9 (RM 25.7 to 25.9). Monitoring of
largemouth and smallmouth bass abundance at the project site and control sites documented a
pattern of population depletion following the 1997 flood of record and subsequent recovery (TID
and MID 2007, Report 2006-8). Monitoring in 2003, following restoration of SRP 9, showed
that abundance of both species increased at the project and control sites, though largemouth bass
were more abundant than smallmouth bass. This finding is consistent with reproductive
requirements for these species and river flows and temperatures from 1999 through 2003. From
1999 through 2003, low spring and summer flows in the river provided suitable spawning
temperatures and flow velocities for these species.

Although the single year of post-project monitoring (2003) documented increased bass
abundance at SRP 9 following restoration, the project may have successfully reduced predation
efficiency of bass (TID and MID 2007, Report 2006-8). The SRP 9 project replaced the wide,
deep SRP 9 mining pit with a narrower and shallower channel and floodplain. By creating a
smaller channel cross section, the project increased flow velocity relative to pre-project
conditions. Results of two-dimensional habitat modeling suggest that the post-project channel
and floodplain morphology at SRP 9 provides a “safe velocity corridor” for Chinook salmon
outmigrants through the site during typical spring outmigration flows. Within this safe velocity
corridor, higher flow velocities that exclude largemouth and smallmouth bass from the center of
the channel segregate outmigrant salmon from these non-native predators and reduce bass
predation efficiency.

Of the 22 non-native fishes in the Tuolumne River, 18 were introduced by state or federal
agencies (CDFG, NMFS, USFWS, and the State Board of Human Health) between 1874 and
1954, and one was introduced with permission from CDFG (1967) (Dill and Cordone 1997;
Moyle 2002). The remaining three were introduced by aquarists (goldfish in 1862), catfish farms
(red shiner in 1954), or private individuals (Common Carp in 1877—although released in the
same year by CDFG) (Dill and Cordone 1997). Sixteen of the fishes released by state or federal
agencies were introduced intentionally for the sport/commercial fishery, as a prey base for sport
fish, or for mosquito control; two were introduced incidentally with shipments of sportfish
(Table 5.3.2-11) (Dill and Cordone 1997).
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Table5.3.2-11  Introduced fishes documented in thelower Tuolumne River.
Common Introduction Reference Notes
Name Date

Threadfin shad 1951 Dill and Cordone 1997 | Threadfin shad was first introduced to CA in 1951
by CDFG as a forage fish

Common carp 1877 Dill and Cordone 1997 | Common carp was first introduced to CA ~ 1877 by
a private individual (although CDFG had already
applied for a shipment and received carp from
Japan in 1877) for a food source

Fathead 1953 Dill and Cordone 1997 | Fathead minnow was first introduced to CA in 1953

minnow by NMFS

Golden shiner 1891 Dill and Cordone 1997 | Golden shiner was first introduced to CA in 1891
by NMFS as a forage fish

Goldfish Pre-1862 Dill and Cordone 1997 | Goldfish was first introduced to CA before 1862
and spread by aquarists and bait fishermen

Red shiner 1954 Dill and Cordone 1997 | Red shiner was first introduced to CA in 1954 by
catfish farms, then by CDFG as a forage fish

Black bullhead 1940 Dill and Cordone 1997 | Black bullhead were likely first introduced with
other “bullheads” (assuming by CDFG as with other
bullhead species) but not officially identified in CA
until 1942. It is unconfirmed who actually planted
the first one.

Brown bullhead 1874 Dill and Cordone 1997 | Brown bullhead was first introduced to CA in 1874
by CDFG

Channel catfish 1891 Dill and Cordone 1997 | Channel catfish was first introduced to CA in 1891
by NMFS

White catfish 1874 Dill and Cordone 1997 | White catfish was first introduced to CA in 1874 by
CDFG for sport fishing

Western 1922 Dill and Cordone 1997 | Western mosquitofish was first introduced to CA in

mosquitofish 1905 by the CA State Board of Public Health for
mosquito control

Inland 1967 Dill and Cordone 1997 | Inland silverside was first introduced to CA in 1967

silverside by Lake County (with permission from CDFG) as a
forage fish, followed by unauthorized releases.

Striped bass 1879 Moyle 2002, Dill and | Striped bass was first introduced to the SF Bay in

Cordone 1997 CA in 1879 by CDFG. It supported a commercial

fishery and a sport fishery. CDFG’s goal even in
recent times was to “stabilize and restore the
estuary’s striped bass fishery.”

Black crappie 1891 Dill and Cordone 1997 | Black crappie was first introduced to CA in 1891
for sport fishing

Bluegill 1891 Moyle 2002, Dill and | Bluegill was first introduced to CA in 1891 by

Cordone 1997 CDFG for sport fishing

Green sunfish 1891 Dill and Cordone 1997 | Green sunfish was first introduced to CA in 1891,
accidentally with other species.

Largemouth 1891 Dill and Cordone 1997 | Largemouth bass was first introduced to CA in

bass 1891 by CDFG for sport fishing

Redear sunfish 1951-1954 | Dill and Cordone 1997 | Redear sunfish was first found in the Colorado
River in 1951 (assumed planted by Arizona
Department of Fish and Game). CDFG brought
them to the state for plantings in 1954.

Smallmouth 1874 Dill and Cordone 1997 | Smallmouth bass was first introduced to CA in

bass 1874 by CDFG or for sport fishing

Warmouth 1891-1895 Dill and Cordone 1997 | Warmouth was first introduced to CA in 1891

(apparently identified at the time as rock bass)
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Common Introduction R, Notes
Name Date
White crappie 1891 Dill and Cordone 1997 | White crappie was first introduced to CA in 1891
for sport fishing
Bigscale 1953 Dill and Cordone 1997 | Bigscale logperch was first introduced to CA in
logperch 1953 by USFWS inadvertently with a shipment of
bass, sunfish, and bulheads

Sources: Dill and Cordone 1997; Ford and Brown 2001; Moyle 2002; TID/MID 2009, Reports 2009-3, 2009-4, and
2009-5.

The most abundant and widespread non-native fish species in the lower Tuolumne River
(bluegill, redear sunfish, and green sunfish) were first released into California between 1891 and
1954. The primary predators (largemouth and smallmouth bass) were first released into
California by CDFG between 1874 and 1891 (Dill and Cordone 1997; TID/MID 1992).

Fall-Run Chinook Salmon

Life History

The lower Tuolumne River supports a population of Central Valley fall-run Chinook salmon.
These anadromous salmon are characterized by adults that spawn soon after entering fresh water
and a relatively short juvenile rearing period prior to emigrating back to the ocean (Moyle 2002).
Table 5.3.2-12 shows the generalized life history timing for Central Valley fall-run Chinook
salmon.

Tableb5.3.2-12 Lifehistory timing for Central Valley fall-run Chinook salmon.
Migration . : Spawning . Juvenile Juvenile
Period PEavigreren Period “El spEing Emergence Rearing
October-early November Late October- November December-April 1-5 months
January January

Source: Yoshiyama et al. 1998.

Spawning and Redd Distribution

In the lower Tuolumne River, Chinook salmon spawning occurs in the gravel-bedded reach
(upstream of RM 24) where water temperatures are suitably cool and suitable spawning riffles
are present. Spawner data collected prior to the construction of new Don Pedro Dam are based
upon historical compilations (Fry 1961; Fry and Petrovitch 1970). Fry (1961) reports that weir
counts were made by the CDFG at the Modesto Dam fish ladder near present day 9th Street in
1940-1942, and 1944, with incomplete counts in 1941. The USFWS made a full-year count at
this location in 1946. Following the dam’s condemnation in 1947, all counts were based upon
carcass surveys conducted by CDFG. Since the completion of Don Pedro Dam in 1971, CDFG
has conducted annual spawning surveys from October to December over a reach extending from
the La Grange powerhouse (RM 51.8) downstream to the Fox Grove fishing access at RM 26.
Spawning run estimates have been made using the Schaefer mark-recapture escapement
estimation model (Schaefer 1951), although other statistical methods are sometimes used when
sample size is low.
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Escapement estimates for 1971 to 2009 are shown in Table 5.3.2-13 and Figure 5.3.2-1.
Escapement estimates for the 1940 to 1970 period are shown in Table 5.3.2-14 and
Figure 5.3.2-2. For the full period of record, the maximum and minimum run sizes are 130,000
spawners in the lower Tuolumne River in 1944 (Fry 1961) to a minimum estimate of 100 in 1963
(Fry and Petrovich 1970). Since the completion of Don Pedro Dam (1971 to 2009), spawning
estimates have ranged widely from a low of 77 in 1991 to a high of 40,300 in 1985 (TID/MID
2010, Report 2009-2). For the 1971 to 2009 survey period, the earliest date of the peak weekly
live spawner count was October 31, 1996 and the latest peak was November 27, 1972, with a
median date of November 12 for peak spawning activity (TID/MID 2010, Report 2009-2).

Counting Weir

Since fall 2009, escapement monitoring has been conducted at a counting weir established at
RM 24.5, just below the downstream boundary of the gravel-bedded (i.e., spawning) reach
(Figure 5.3.2-3) (TID and MID 2010, Report 2009-8). Weir monitoring is jointly funded by
TID, MID, and the CCSF. The counting weir is composed of a resistance board weir (Tobin
1994; Stewart 2002, 2003) and Vaki Riverwatcher fish counting system (Vaki system), which
uses infrared and digital photo-video technology to distinguish and enumerate individual fish
passing upstream through the weir. The objectives of the Tuolumne River Weir Project include:

| Determine escapement of fall-run Chinook salmon and steelhead to the Tuolumne River
through direct counts.

] Document migration timing of adult fall-run Chinook salmon and steelhead in the
Tuolumne River and evaluate potential relationships with environmental factors.

] Determine size and gender composition of returning adult salmon population.

] Estimate hatchery contribution to spawning population.

m  Document passage of non-salmonids.

The weir provides direct counts and more precise timing of migration when compared with the
traditional spawning survey methods. The ability to address upstream spawning distribution
patterns remains unchanged with the use of the counting weir.

Results from the initial operation of the weir between September 22, 2009 and January 31, 2010
detected a total of 282 adult Chinook salmon (TID and MID 2010, Report 2009-8). Daily
passage ranged between zero and 19 Chinook, with 78 percent of the total cumulative passage
(n=218) occurring by December 1. Total fall-run Chinook salmon passage was composed of
63 percent male (n=177), 31 percent female (n=87), and six percent unknown (n=18). Adipose
fin clips suggesting hatchery origin were observed in 15 percent of Chinook counted during
2009. A total of 11 other incidental species (three native and eight introduced) were identified.
One O. mykiss was recorded passing the weir on November 7, 2009, with an estimated length of
276 mm.
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Table5.3.2-13 Tuolumne River salmon spawning survey counts and escapement
estimates, 1971-2009.
Tagged Car casses (Weekly) (Weekly) .
Y ear C;gtailem Fe:::ale Number | Number % Maximum M aximum Estll?muz\ted
Tagged | Recovered | Recovered | LiveCount | Redd Count®

1971 2,283 58.0 10.4° 2,128 1,598 21,885
1972 537 52.0 10.5° 349 423 5,100
1973 351 59.0 270 35 13.0 1,989
1974 90 55.0 84 7 8.3 1,150
1975 130 60.0 125 8 6.4 154 212 1,600
1976 336 51.0 330 61 18.5 241 312 1,700
1977 45 62.0 450
1978 116 67.0 35 2 9.0° 81 119 1,300
1979 305 51.0 75 22 29.3 153 204 1,184
1980 248 61.0 74 30 40.5 112 117 559
1981 5,819 44.0 664 334 50.3 1,646 1,650 14,253
1982 2,135 60.0 293 123 42.0 530 1,111 7,126
1983 1,280 25.0 270 25 9.3 263 465 14,836
1984 3,841 34.0 693 201 29.0 1,084 1,143 13,689
1985 11,651 56.0 895 273 30.5 2,986 3,034 40,322
1986 2,463 48.0 456 172 37.7 1,123 1,250 7,288
1987 5,280 31.0 1,069 461 43.1 2,155 850 14,751
1988 3,011 60.0 2,171 1,316 60.6 1,066 1,936 6,349
1989 625 52.0 491 318 64.8 291 461 1,274
1990 37 32.0 30 14 46.7 44 42 96
1991 30 45.0 12 7 58.3 24 51 77
1992 55 42.6 47 26 55.3 49 38 132
1993 187 61.3 169 96 56.8 94 215 431
1994 215 49.7 185 110 59.5 226 264 513
1995 461 54.1 415 175 42.2 270 174 928
1996 1,301 34.9 1,186 369 31.1 636 216 4,362
1997 1,520 58.6 1,056 253 24.0 1,258 716 7,548
1998 2,712 50.6 2,170 679 31.3 1,058 448 8,967
1999 3,980 459 2,375 1,398 58.9 1,403 404 7,730
2000 6,884 62.6 2,162 870 40.2 3,269 2,104 17,873
2001 5,400 53.9 1,170 717 61.3 1,865 1,251 9,222
2002 4,702 54 .4 1,283 826 64.4 1,366 478 7,125
2003 1,489 59.7 585 328 56.1 463 349 2,961
2004 1,224 59.3 529 344 65.0 718 455 1,700
2005 312 66.5 176 58 33.0 129 124 719
2006 152 45.1 91 21 23.1 114 115 625
2007 87 37.8 37 15 40.5 92 107 211
2008 161 57.1 105 46 43.8 200 165 372
2009° 40 56.8 23 18 78.3 69 62 300

1

aerial photographs taken on November 26, 1986.
2009 population estimate is based on weir counts.

estimated

Source: TID and MID 2010, Report 2009-2.

Redd counts were taken from TID and MID summary tables after 1980; redd counts for 1986 partially based on
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Figure5.3.2-1

Tuolumne River Chinook salmon escapement estimates, 1971-2009.

Source: TID and MID 2010, Report 2009-2.
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Table5.3.2-14 Tuolumne River salmon spawning survey counts and escapement
estimates, 1940-1970.*

Y ear Peak Live Count Estimated Run
1940 5,447 122,000
1941 2,807 27,000
1942 3,386 44,000
1943 10,039 ND**
1944 6,002 130,000
1945 5,447 ND
1946 2,807 61,000
1947 ND 50,000
1948 ND 40,000
1949 ND 30,000
1950 ND ND
1951 ND 3,000
1952 ND 10,000
1953 ND 45,000
1954 ND 40,000
1955 ND 20,000
1956 ND 6,000
1957 ND 8,000
1958 ND 32,000
1959 ND 46,000
1960 ND 45,000
1961 ND 500
1962 ND 200
1963 ND 100
1964 ND 2,010
1965 ND 3,200
1966 271 5,100
1967 184 6,800
1968 1,490 8,600
1969 ND 32,200
1970 1,517 18,400

*Estimates based on historical compilations including weir counts and carcass surveys.

**ND = No Data
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Figure5.3.2-2  Tuolumne River Chinook salmon escapement estimates, 1940-1970.
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Figure5.3.2-3  Fish counting weir at RM 24 on the lower Tuolumne Ri.

Juvenile Salmon Surveys and Smolt Survival

Annual seine surveys in the lower Tuolumne River have been conducted by the Districts since
1986. The surveys monitor distribution and density of juvenile Chinook salmon along the entire
length of river from Old La Grange Bridge (RM 50.5) downstream to Shiloh Road Bridge
(RM 3.4). The number and location of samples and the sampling frequency have varied over
time, with a more standardized approach beginning in 1997 (TID and MID 2010, Report
2009-3). Sampling is typically conducted at two-week intervals beginning in January and ending
in May or June. Table 5.3.2-15 summarizes the sampling effort, juvenile salmon captures,
densities, and growth rate indices from 1986 to 2010. Figure 5.3.2-4 shows average density of
juvenile salmon for years 1986 to 2010.
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Table5.3.2-15 Summary of Tuolumne River juvenile salmon seine surveys, 1986-2010.

Sampling | Sampling Salmon Sites Average Growth Rate Start End
Y ear Periods Captured | Sampled Density* | ndex? Date Date
1986 18 5,514 8 20.7 0.45 22JAN 27JUN
1987 21 14,825 11 22.4 0.45 05JAN 04JUN
1988 14 6,134 11 14.3 0.58 05JAN 1TMAY
1989 13 10,043 11 27.0 0.64 05JAN 12MAY
1990 14 2,286 11 6.0 0.57 04JAN 11IMAY
1991 8 120 11 0.5 --- 15JAN 24AMAY
1992 5 144 7 1.2 --- 27JAN I13MAY
1993 7 124 8 0.8 0.68 26JAN 12MAY
1994 7 2,068 5 21.6 0.65 25JAN 20MAY
1995 8 512 5 6.1 0.79 09FEB 12JUL
1996 8 785 6 7.6 0.66 17JAN 13JUN
1997 10 379 7 2.7 0.48 14JAN 28MAY
1998 10 1,950 7 14.4 0.46 14JAN 2IMAY
1999 10 3,443 8 24.6 0.54 14JAN 19OMAY
2000 10 3,213 8 27.0 0.46 11JAN 1TMAY
2001 11 5,567 8 41.3 0.67 09JAN 30MAY
2002 10 3,486 8 25.6 0.64 15JAN 2IMAY
2003 10 5,983 8 39.3 0.68 21JAN 28MAY
2004 11 3,280 8 19.3 0.55 20JAN 25MAY
2005 10 1,341 8 8.9 0.53 19JAN 25MAY
2006 11 1,558 8 10.2 0.79 20JAN 15JUN
2007 10 204 8 1.5 0.58 17JAN 23MAY
2008 10 198 8 1.4 0.66 22JAN 27TMAY
2009 11 779 8 4.7 0.64 13JAN 02JUN
2010 10 386 8 2.9 0.65 26JAN 08JUN

Salmon per 1,000 square miles.
Millimeters per day.
Source: TID and MID 2010, Report 2009-3.
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Figure5.3.2-4  Average density of juvenile Chinook salmon from seine surveys, 1986-

20009.
Source: TID and MID 2010, Report 2009-2.

Snorkel surveys in the lower Tuolumne River have been conducted by the Districts since 1982,
with the exception of years when high-flow conditions prevented safe or effective sampling. The
number, location, area sampled, and season have varied over the years. The 1982 to 1987
surveys were conducted as monitoring studies with a seasonal component to evaluate salmonids
and other resident fish. The 1988 to 1994 surveys implemented an early-summer and late-
summer sampling protocol to evaluate the effects of low flow conditions on salmonids and
resident fish. The 1996 to 2007 studies were conducted as over-summer monitoring studies to
help evaluate the effects of the 1995 FERC Settlement Agreement flows on salmonids. Snorkel
surveys conducted since 2007 are a continuation of the post-Settlement Agreement monitoring
and have also been used as “reference” surveys to help establish the downstream extent for
sampling as part of the O. mykiss population estimate study. Table 5.3.2-16 summarizes the
locations and sampling season of snorkel surveys conducted in the lower Tuolumne River from
1982 to 2009 (TID and MID 2010, Report 2009-5). An “X” in the table indicates the occurrence
of a survey, but not necessarily an O. mykiss observation.

Observations of salmonids compiled from all snorkel survey data are summarized in
Table 5.3.2-17. The data show a general pattern for juvenile Chinook salmon of higher density
from winter to late spring with decreasing density in summer and fall. This is reflective of the
life history traits of fall-run Chinook salmon, as well as an indication of unfavorable river habitat
conditions over the summer months, especially prior to implementation of the 1995 FSA flow
schedule. The pattern shown for O. mykiss indicates generally low density prior to the drought
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Tableb5.3.2-16 L ocation (by RM) and season of snorkel surveyson thelower Tuolumne River, 1982-20009.
RM |51.6(50.7|50.4|49.9|49.1|48.4|48.0|46.9|46.4|45.8|45.6| 44.4 |42.9| 42.3 |42.0/40.9/40.3|38.5|38.1|37.8/37.0/36.7|36.2|35.4|35.3| 34.0 |32.2|31.5| 24.9
Riffle AA::’{ A7|1a| 2 |38 |4aB|5B| 7 | 9 | 12 1_3;3A 17A2 | 21 23CB' 24 | 26 | 27 |30B| 31 | 33 |35A [36A | 37 3;%' 41A| 46 |528 552 Charles
1982 | AUG X X | X
1984 | APR X | X X
AUG| X | X X X
1985 |[MAR | X X | X X
1986 | JUL X X X
AUG| X | X X X | X
JAN X X X
1987 | APR X | X X X
OCT | X | X
1988" [MAY | X X X X X X X X X
SEP | X X X X X X X X X
1989 [MAY | X | X X X X X X X X X
SEP | X | X X X X X X X X X
1990" [ JUN | X X X X X X X X X
SEP | X X X X X X X X X
1991 | JUN | X X X X X X X X
SEP | X X X X X X X X
1992 | JUN | X X X X X X X X
SEP | X X X X X X X X
MAY | X [ X | X | X X | X X X X X X
1993 [JUN [ X [ X | X | X X X X X
JUL | X | X X X X
OCT [ X [ X | X | X X X X X
1994 | MAY X X X X X
JUL | X X X X X X
OCT | X X X X X X X
1995 [NOV | X | X X X
1996 | JUL X[ X[ X | X|X]X]X X X | X X
1997 | JUN | X | X X | X X | X X X X
1999 | JUN X X | X X | X X X X X
2000 | JUN X | X X X | X X[ x| X [ X] X X | X X X X X[ X | X | X
2001 | JUL X X | X X | X X X | X X X X X
SEP X X | X X | X X X | X X X X X
2002 | JUN X X | X X | X X X | X X X X X
SEP X X | X X | X X X | X X X X X
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RM |51.6|50.7|50.4|49.9|49.1|48.4|48.0/46.9]46.4(45.8|45.6| 44.4 |42.9| 42.3 [42.0/40.9(40.3|38.5|38.1|37.8/37.0|36.7|36.2|35.4|35.3| 34.0 |[32.2|31.5| 24.9
Riffle AA?:( A7 |1A| 2 (3B |(4B 5B | 7 | 9 | 12 1_3BA 17A2 | 21 Z%B- 24 | 26 | 27 |30B| 31 | 33 |35A |36A | 37 ?"1% 41A| 46 |52B 5578- Charles
2003 | JUN X X | X X | X X X | X X X X X
SEP X X | X X | X X X | X X X X X
2004 | JUN X X | X X | X X X | X X X X X
AUG | X | X [ X | X [ X | X | X ]| XX X X | X X X X X
SEP X X | X X | X X X | X X X X X
2005 | SEP X X | X X | X X X | X X X X X
2006 | SEP X X | X X | X X X | X X X X X
2007 | JUN X X | X X | X X X | X X X X X
SEP X X | X X | X X X | X X X X X
2008 | JUN X X | X X | X X X | X X X X X
2009 | JUN X X | X X | X X X | X X X X X
Some limited additional snorkeling was conducted during the summer flow study period in these years.
Adapted from TID and MID 2005a (Ten-Year Summary Report).
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Table5.3.2-17 Salmonid observations from snorkel surveyson thelower Tuolumne
River, 1982-20009.
Y ear Season ‘Jsl;\llr?]]c'):]e O. mykiss Y ear Season JSLQI/;n;Le O. mykiss
1982 AUG 0 2 1994 MAY 36 0
1984 APR 0 12 JUL 0 0
AUG 7 53 OCT 0 0
1985 MAR 100 2 1995 NOV 24 3
1986 JUL 48 5 1996 JUL 289 384
AUG 210 64 1997 JUN 3 8
1987 JAN 1,030+ 0 1999 JUN 213 79
APR 690+ 0 2000 JUN 338 180
OCT 0 0 2001 JUL 404 31
1988 MAY 161 0 SEP 21 12
SEP 0 0 2002 JUN 567 28
1989 MAY 127 0 SEP 3 12
SEP 0 0 2003 JUN 537 101
1990 JUN 12 0 SEP 13 71
SEP 0 0 2004 JUN 491 91
1991 JUN 0 0 AUG 80 76
SEP 0 0 SEP 0 40
1992 JUN 0 1 2005 SEP 5 139
SEP 0 0 2006 SEP 40 543
1993 MAY 138 0 2007 JUN 67 343
JUN 38 0 SEP 0 198
JUL 5 0 2008 JUN 43 232
OCT 45 0 2009 JUN 1,902 142

Source: TID and MID 2010, Report 2009-5.

years of 1988 to 1994, with virtually no observations during the 1988 to 1994 drought
conditions, followed by increased, but variable density afterwards. Since O. mykiss typically
reside in the river over the summer months, these observations suggest that summer habitat
suitability for O. mykiss has increased since implementation of the 1995 FSA flow schedule.

Rotary screw trap (RST) sampling in the lower Tuolumne River was initiated in 1995
(Figure 5.2.3-5). The number and location of traps has varied over the years. Currently there are
two traps being operated—an upstream trap near the City of Waterford at RM 29.8, and a
downstream trap near the town of Grayson at RM 5.2. This configuration has been in place since
2006. The traps typically are operated seasonally from January to June and are used primarily to
monitor the abundance and outmigration timing of juvenile salmonids, but the traps also provide
data on the occurrence of other fish species. The Districts, along with the CCSF, funded the RST
program in 1995 to 1997, at two to three upstream sites in 1998 to 2000, and in 2003 to 2009.
Funding in other years was provided by other sources. Table 5.3.2-18 summarizes the rotary
screw trap sampling effort in the lower Tuolumne River from 1995 to 2009, along with total
catch and estimated passage of juvenile salmon. The number of other species captured at the
rotary screw traps varies by year. In 2009, there were a total 26 species (five native, 21
introduced) captured during operation of the Waterford and Grayson traps (TID and MID 2010,
Report 2009-4).
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Figure5.3.2-5 Rotary screw trap in thelower Tuolumne River.
Tableb5.3.2-18 Rotary screw trap monitoringin thelower Tuolumne River, 1995-2009.
Proportion of .
Year Site Period Outmigration Total }f&:‘nillzgég?;gg Mpethod gf
Sampled Period Sampled | Catch assag
(%) Passage Estimation
Shiloh
1995 (RM3 4) Apr 25-Jun 01 24 141 15,667 n/a
1996 Shiloh Apr 18-May 29 27 610 40,385 n/a
1997 Shiloh Apr 18-May 24 24 57 2,850 n/a
Turlock Lake Mean
State Rec. Feb 11-Apr 13 41 7,125 259,581 & f -
(RM 42.0) erheiency
1998 | 7/11 (RM 38.5) | Apr 15-May 31 31 2,413
Charles Road Mean
(RM 25.0) Mar 27-Jun 01 43 981 66,848 efficiency
Shiloh Feb 15-Jul 01 70 2,546 1,615,673 Regression
% Flow
7/11 Jan 19-May 17 79 80,792 1,737,052
sampled
Hughson % Flow
1999 (RM 23.7) Apr 08-May 24 31 449 7,175 sampled
Grayson Multiple
(RM 5.2) Jan 12-Jun 06 93 19,327 755,604 regression
0,
711 Jan 10- Feb 27 32 61,196 298,755 /o Flow
sampled
Deardorf o % Flow
2000 (RM 35.5) Apr 09-May 25 31% 634 15,845 sampled
% Flow
Hughson Apr 09-May 25 31 264 2,942 sampled
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Proportion of .
- Period Outmigration | Total e [EEAEREY Method of
Y ear Site . Juvenile Salmon Passage
Sampled Period Sampled | Catch P Estimati
(%) assage stimation
Grayson Jan 09-Jun 12 95 2,250 99,797 Multiple
regression
2001 | Grayson Jan 03-May 29 97 6,478 99,584 Multiple
regression
2002 | Grayson Jan 15-Jun 06 91 436 14,135 Multiple
regression
2003 | Grayson Apr 01-Jun 06 40 359 9,091 Multiple
regression
2004 | Grayson Apr 01-Jun 09 40 509 17,771 Multiple
regression
2005 | Grayson Apr 02-Jun 17 39 1,317 255,710 Multiple
regression
Waterford 1 % Flow
(RM20g) | Jan25-Apri2 79 8,648 178,034 camplod
Waterford 2
2006 (RM 33.5) Apr 21-Jun 21 458 178,034
Grayson Jan 25-Jun 22 84 1,594 71,670 Mu1t1ple
regression
Waterford (RM | 1.1, 11-yun 0 93 3,312 57,801 Average trap
2007 29.8) efficiency
Grayson Mar 23-May 29 45 27 923 Multiple
regression
Waterford (RM 1y g jun 2 96 3,350 24,804 Average trap
2008 29.8) efficiency
Grayson Jan 29-Jun 4 82 193 3,283 Multlple
regression
Waterford RM |y, 5 5109 9% 3,725 37,174 Average trap
2009 29.8) efficiency
Grayson Jan 8-Junl1 95 155 4,677 Multiple
regression

Adapted from TID and MID 2010, Report 2009-4.

Salmon Population Models

Two salmon population models were developed by the Districts to identify and assess the
relative importance of factors influencing Tuolumne River Chinook salmon population
abundance and to evaluate the effects of management actions on the population:

] The Stock-Recruitment model (TID and MID 1992, Appendix 2; TID and MID 1997,
Report 1996-5); and
] The EACH population model (TID and MID 1992, Appendix 1).

These models assess long-term changes in the abundance of Tuolumne River Chinook salmon
and help identify factors contributing to the overall dynamics of the population that cannot be
attained by a simple comparison of mean escapement levels. The models address a primary
difficulty in determining whether there is a change in the long-term productivity of the Tuolumne
River by predicting whether a change is likely to be ongoing rather than temporary.
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The Stock-Recruitment Model (TID and MID 1992, Appendix 2) uses a stock-recruitment
relationship developed for Tuolumne River Chinook salmon to help understand the implications
of river management on the dynamics of the salmon population. The stock-recruitment
relationship is determined by a number of density-dependent (e.g., food supply, juvenile habitat,
spawning gravel availability) and density-independent factors (e.g., spring outflow, Delta export
pumping, gravel quality, water quality, predation, harvest). Based upon the long-term
escapement data collected prior to the 1995 Settlement Agreement, San Joaquin River system
Chinook salmon runs in some years contain a large proportion of two-year olds in the run and
many of these are female (TID and MID 1992, Appendix 2). By representing the proportions of
two-, three-, and four-year-old fish in the run, a smoothed Ricker-type relationship between
spawners and subsequent recruits was derived with a peak recruitment occurring at
approximately 15,000 to 20,000 spawners.

The Stock Recruitment Model uses statistical analysis to predict how density-independent
mortality, as influenced by spring flow, combines with density-dependent mortality to affect the
rate and magnitude of changes in population of the San Joaquin system’s Chinook salmon. By
incorporating recruits, the model provides a more accurate measure of salmon production than
escapement alone because escapement is composed of spawners of three different age cohorts.
Model results have shown that general escapement levels for the San Joaquin basin as a whole
are predicted very well but that the model tends to underestimate escapement in peak years (TID
and MID 2005a).

The EACH model (TID and MID 1992, Appendix 1) is a deterministic simulation that represents
the dynamics of populations from each of the three salmon-bearing tributaries to the San Joaquin
River (Merced, Tuolumne, and Stanislaus rivers). The Districts originally developed the EACH
model in 1987 to 1991 to place knowledge specific to individual life-stages and geographical
locations into a life history context, and to provide a tool for studying the multigenerational
dynamics of the populations in the presence of constantly changing environmental conditions.
The model represents populations from each of the three salmon-bearing tributaries to the San
Joaquin River and tracks each group of fish through their life cycle and migration. The model
uses flow to represent environmental conditions, and mortality at each life stage is assumed to be
either constant or linearly related to flow. Results indicate that the EACH model tracks long
term averages and trends in Tuolumne River population abundance (TID and MID 2005a).

Seelhead/Rainbow Trout (O. mykiss)

Life History

The species Oncorhynchus mykiss exhibits two life history forms: a resident form commonly
known as rainbow trout, and an anadromous form commonly known as steelhead. Central
Valley steelhead begin to enter fresh water in August, followed by peak spawning from
December through April. After spawning, adults may survive and emigrate back to the ocean.
Steelhead progeny will rear for one to three years in fresh water before they emigrate to the
ocean where most of their growth occurs. Spawning by resident rainbow trout in the Central
Valley coincides with steelhead. It is possible for steelhead and resident rainbow trout to
interbreed, with progeny displaying either anadromous or resident life history traits.
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Population Studies

Specific studies to estimate the population of O. mykiss in the lower Tuolumne River have been
conducted by the Districts since 2008 and are currently ongoing (Ford and Kirihara 2010).
These studies incorporate snorkel surveys using a bounded count methodology (Hankin and
Mohr 2001) to estimate the population size. The studies are scheduled for completion in 2011.
Table 5.3.2-19 summarizes the results of these estimates through July 2009.

Table5.3.2-19 Population estimates of O. mykissfor the lower Tuolumne River, 2008-

20009.

Survey O. mykiss <150 mm : 0. mykiss>150 mm :

Date Obs! | Estimate | St. Dev. | 2o 2 Obs? Estimate | St. Dev. e 2
nterval Interval

July 128 2,472 616.9 1,263- 41 643 217.7 217-1,070
2008 3,681

March 5 63 -- -- 7 170 86.3 7-339
2009
July 641 3,475 1,290.5 945-6,004 105 963 254.4 464-1,461
2009

Largest numbers seen in any single dive pass for each unit, summed over units.

Nominal confidence intervals (CI) calculated as = 1.96 standard deviations (SD).
Adapted from Ford and Kirihara 2010.

In addition to the bounded count snorkel surveys, a tracking study for O. mykiss was initiated in
spring 2010. The tracking study utilizes acoustic tags implanted into adult fish captured by
angling. These fish are then monitored using hydrophones and data loggers to track their
movement and habitat use. Final analysis and results for this study are pending completion of
the final sampling period, which is scheduled for 2011.

In 2004, the California Rivers Restoration Fund (CRRF) mapped locations on the lower
Tuolumne River where adult O. mykiss are routinely caught by angling (CRFF 2004). The
mapping surveys were conducted in January and February 2004 in the upper portion of the river
from Old La Grange Bridge (RM 50.5) downstream to Robert’s Ferry Bridge (RM 39.5). A total
of 47 sites were surveyed using a hand-held GPS and later overlayed onto maps developed by
McBain & Trush (McBain & Trush 2004).

Low numbers of anadromous O. mykiss have been documented in the Tuolumne River
(Zimmerman et al. 2008), but there is no empirical scientific evidence of a self-sustaining “run”
or population of steelhead currently in the Tuolumne River. Of the 147 individual fish examined
by Zimmerman et al. (2008), the otolith chemistry results indicated that one was a steelhead (had
displayed anadromy) and eight were spawned by a steelhead (i.e., of anadromous maternal
origin). Of the eight O. mykiss with an anadromous parent, the range of age classes indicated
that not all were spawned at the same time, and therefore did not originate from the same parent.
Further, the prevalence of older life stages (age 3+ and 4+ fish) suggests that these progeny were
not likely to emigrate to the ocean and become anadromous. Nielsen et al. (2005) examined the
relatedness and origins of Central Valley O. mykiss using genetic techniques and determined that
O. mykiss populations in Central Valley rivers, including the Tuolumne River, are not genetically
distinct from one another. Nielsen et al. (2005) also found that Tuolumne River O. mykiss
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residing upstream of Don Pedro Reservoir exhibited genetic separation from those found
downstream of La Grange Dam in the lower Tuolumne River.

Assessment of Aquatic Habitat in the lower Tuolumne River for Chinook Salmon

Spawning Gravel

The availability, distribution, and quality of spawning gravel for spawning by Chinook salmon in
the lower Tuolumne River was assessed through a series of studies conducted by the Districts
from 1986 to 1992. Aerial photographs were taken and used to create a Geographic Information
System (GIS) coverage of channel features including riffle areas and wetted perimeter at
differing flows. These data were compiled and used to calculate a maximum spawning gravel
estimate of approximately three million square feet, with riffle areas extending downstream to
approximately RM 23.0, although the actual area available for spawning would be less due to
site-specific flow characteristics and gravel quality (TID and MID 1992, Appendix 6). Gravel
augmentation projects, beginning in 2001, aimed at improving the quality of spawning gravel in
the lower Tuolumne River are discussed below (see Habitat Restoration).

The studies also investigated the substantial preference for Chinook salmon spawning in the
upstream portion of the reach (above RM 48) as shown in the results from spawning surveys.
Five riffle areas were used to locate, mark, and monitor salmon redds over an entire spawning
season in 1988-1989 to determine the degree to which overutilization of spawning riffles resulted
in redd superimposition (the act of spawning salmon constructing a redd on a pre-existing redd)
and the potential impact on fry production. The study determined that superimposition occurred
at 44 percent of all redds within the study area, with an increased occurrence at the uppermost
riffles, resulting in an estimated 20 percent average egg loss (TID and MID 1992, Appendix 8;
McBain & Trush 2000).

The quality of spawning gravel was assessed using bulk samples collected from both riffles and
Chinook salmon redds in 1987-1989. Random samples from riffle areas were collected prior to
spawning to characterize the average gravel quality found in the study reach. After spawning,
similar samples were collected at redds to evaluate the extent to which gravel quality is affected
by redd construction. Overall gravel quality was based on the relationship of particle size
distribution to percent egg survival. Gravel samples containing a higher proportion of fine
sediments are predicted to be correlated with lower egg survival, and are characterized as poor
quality. Overall results from the gravel quality study showed very poor gravel quality in riffles,
with predicted survival-to-emergence of eggs to swim-up fry averaging 16 percent (TID and
MID 1992, Appendices 7 and 8). Gravel quality of samples collected in redd locations was
greater, but still considered poor, with an overall average estimated survival-to-emergence of
34 percent.

Several follow-up studies were conducted in response to large fine sediment volumes deposited
in the lower Tuolumne River following the 1997 flood events. A river-wide spawning gravel
quality assessment was undertaken in 1999-2000 (TID and MID 2001, Report 2000-7). A survey
of fine sediment deposits accumulated in the lower Tuolumne River was completed as part of the
Coarse Sediment Management Plan (TID and MID 2005b, Report 2004-12). In addition, direct
survival-to-emergence evaluations were conducted during two separate programs in 1989-1990
and 2001.

5-116 Pre-Application Document
Don Pedro Project, FERC No. 2299



5.0 Description of Environmental Conditions

In the survival-to-emergence study, emergence traps were placed on redds in 1989 to obtain a
direct check of egg survival estimates. Results obtained from the 1989 survival-to-emergence
study closely approximated those predicted from in-redd gravel samples, with an estimated
average survival-to-emergence of 32 percent (TID and MID 1992, Appendix 8). A follow-up
survival-to-emergence study was conducted in response to large fine sediment volumes
deposited in the lower Tuolumne River following the 1997 flood events. The results showed a
strong positive relationship between permeability and egg survival-to-emergence, with fry
emergence ranging from near zero in the lowest permeability treatments to approximately
40 percent in redds with the highest permeability (TID and MID 2007, Report 2006-7). On the
basis of data collected in the 1993 Tuolumne River gravel cleaning experiments (TID and MID
1992, Appendices 8 and 9), analyses conducted under the Coarse Sediment Management Plan
(TID and MID 2005b, Report 2004-12) evaluated improvements in gravel quality and incubation
success through systematic gravel cleaning approaches.

Instream Flow

There have been two instream flow studies conducted in the lower Tuolumne River for the
purpose of developing a relationship between stream flow and physical habitat availability for
salmonids. Instream flow studies utilize site-specific field measurements of hydraulic conditions
found in the stream (e.g., water depth and velocity) in combination with habitat suitability
information of various lifestages for targeted species to produce a habitat index related to how
much habitat area is available for any given lifestage over a range of simulated flows.
Table 5.3.2-20 shows selected characteristics of the two instream flow studies conducted in the
lower Tuolumne River.

Tableb5.3.2-20 Sedlected instream flow modd details for studies on thelower Tuolumne
River in 1981 and 1992.

Upper | Lower Total
Study RM RM Transects

Calibration Flows

(approx. cfs) Simulation Range

Low | Mid | High (@)
CDFQG reanalysis (TID and
MID 1992) 50.5 42.0 19 120 260 410 20-600
25
USFWS (1995) 52.2 0.0 (23 used) 250 600 1,050 25-1,200

Source: TID and MID 1992 and USFWS 1995.

The instream flow study conducted by CDFG in 1981 was specifically directed to spawning and
rearing conditions found in the upper portion of the river (RM 50.5 to 42.0) (TID and MID 1992,
Appendix 4). A reanalysis of this study was conducted by the Districts in 1991 to examine what
factors had the most influence on the original results (TID and MID 1992, Appendix 5). The
reanalysis incorporated different, but analogous, model software (PHABSIM vs. REMFISH),
included a slight modification to spawning suitability criteria, and provided output for Chinook
salmon fry and rainbow trout that was not included in the original model. The reanalysis
concluded that although the original results were adequately representative of the study reaches,
there were limitations to how well they represented other segments of the river. The reanalysis
also identified the pronounced effect of a single transect in the downstream study reach as overly
influencing the results for juvenile Chinook salmon in that reach.
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The instream flow study conducted by the USFWS in 1992 addressed some of the limitations
from the previous study and included results representative of the entire length of the river, as
well as expanding the range of simulated flows (USFWS 1995). The study results for Chinook
salmon (Figure 5.3.2-6 show that fry habitat relationship was bimodal, with peak habitat area
occurring at 25 cfs and a secondary peak at 925 cfs. Similarly, results for juvenile Chinook
salmon show that peak habitat occurs at flows of 150 and 1,175 cfs. Chinook salmon spawning
habitat area was shown to peak at 275 cfs. Results for rainbow trout were generated by habitat
type only and showed riffles providing the most habitat, with peak habitat for juveniles occurring
at 125 cfs and peak habitat for adults at 325 cfs (USFWS 1995). In response to an August 28,
2003 information request by FERC regarding steelhead presence in the Tuolumne River and
Project effects, TID and MID (2003) provided documentation of an effective weighted useable
area (EWUA) evaluation of summertime habitat area as a function of river flow and temperature
for O. mykiss (Stillwater Sciences 2003). This analysis indicated that there is a trade off between
providing additional river flow to extend colder water temperatures farther downstream and
diminishing physical habitat for rearing due to the associated higher water velocities. In other
words, above certain threshold flows the gain in “effective” habitat area from more suitable
(colder) water temperatures is more than offset by the loss of effective habitat due to less suitable
water velocities. The current FERC-Ordered IFIM study (128 FERC 61,035) will re-evaluate
WUA and water temperature on the basis of updated habitat suitability criteria, hydraulic
modeling, and water temperature modeling.
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Figure5.3.2-6  Resultsfrom USFWS (1995) instream flow study showing Chinook

salmon habitat in the lower Tuolumne River as a function of stream flow.
Source: USFWS 1995.
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Flow Fluctuation

Surveys to assess the impact of flow fluctuations on salmonids in the lower Tuolumne River
were conducted from 1986 to 2002. Rapid flow reductions can cause stranding and entrapment
of fry and juvenile salmon on gravel bars and floodplains and in off-channel habitats that may
become cut off from the channel when flows are reduced. A comprehensive evaluation of
stranding surveys was conducted on the lower Tuolumne River in compliance with the 1996
FERC Order (TID and MID 2000, Report 2000-6) and is summarized in the 2005 Ten-Year
Summary Report (TID and MID 2005a). This evaluation indicated the highest potential for
stranding occurred at flows between 1,100 and 3,100 cfs, which corresponds to the inundation of
a floodplain zone in several areas of the spawning reach. Table 5.3.2-21 provides summarized
results from stranding surveys conducted on the lower Tuolumne River from 1986-2002.

The Districts have not released large hydropower flow fluctuations to the river with repeated
daily patterns since well before the 1995 Settlement Agreement, which established ramping rates
developed to minimize the potential for stranding. As such, there were no specific monitoring
requirements for stranding beyond 2002, although all floodplain restoration projects have design
requirements to minimize stranding potential.

Water Temperature

Water temperature monitoring has been conducted by the Districts in the lower Tuolumne River
since 1987 and is currently ongoing. Water temperatures are measured and recorded by
thermographs deployed in the river which are retrieved and downloaded on a regular basis. The
locations, period of record, and instruments have varied over the years. Table 5.3.2-22 lists the
location and period of record for thermographs deployed by the Districts during the period of
record. Other sources of long-term water temperature data for the lower Tuolumne River are
USGS stations located at the cities of La Grange (USGS Gage No. 11289650) at RM 51.6 and
Modesto (USGS Gage No. 11290000) at RM 16.2.

Water temperature monitoring results for summer conditions are summarized in TID and MID
(2010, Report 2009-9). The river thermograph data for the entire period of record are available
on the TRTAC website at http://tuolumnerivertac.com/data.htm. In general, water temperatures
increase with increasing distance downstream of the La Grange powerhouse, except during
colder winter periods. Annual ranges and rate of increase are dependent on flow rate and
ambient air temperatures. Daily average water temperatures at the USGS La Grange gage
location from 1995-2004 generally ranged from about 50 to 55°F (10 to 13°C). Daily average
water temperatures downstream to Riffle 19 (RM 43.4) during this period did not exceeded 73°F
(23°C) except for a brief period in the drought year summers of 2001 and 2002, whereas RM
23.6 and below has routinely exceeded 73°F (23°C) in daily average during summer (TID and
MID 2005a).
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Table5.3.2-21  Stranding surveys completed from 1986-2002.
vear | Month Beginning Flow | Ending Flow | Changein Flow No. of Sites | No. of Stranded
(cfs) (cfs) (cfs) Surveyed Salmon

1986 Dec 4,700 500 4,200 3 16
1986 Dec 4,000 200 3,800 6 16
1987 Jan 2,600 200 2,400 7 25
1987 Jan 1,200 500 700 5 20
1987 May 550 200 350 1 52
1987 Jun 200 3 197 6 403
1988 Jan 550 125 425 3 9
1988 Feb 300 120 180 7 18
1988 Apr 550 115 435 11 17
1988 Apr 550 100 450 9 5
1988 May 67 10 57 4 53
1989 Apr 730 120 610 7 0
1989 Apr 1,050 400 650 7 52
1990 Mar 167* 5 12
1990 Mar 162* 6 34
1990 Mar 174* 3 17
1990 Mar 180* 8 30
1990 Mar 220 120 100 6 11
1990 May 560 280 280 7 5
1991 May 1,120 667 453 7 0
1991 May 667 284 383 3 0
1992 May 1,000 550 450 6 0
1992 May 160 50 110 10 0
1994 Apr 1,100 550 550 5 0
1995 Mar 2,900 1,200 1,700 4 98
1995 Mar 7,700 4,700 3,000 5 2
1995 Mar 4,700 1,900 2,800 4 2
1995 Jun 8,600 1,000 7,600 2 0
1996 Feb 5,000 3,000 2,000 6 54
1997 Jan 9,700 5,700 4,000 3 1
1997 May 1,900 800 1,100 4 0
1999 May 3,500 500 3,000 25 21
2000 Mar 7,000 5,400 1,600 17 16
2000 Mar 7,000 4,000 3,000 31 81
2002 May 1,300 900 400 6 0
2002 May 900 600 300 5 0
2002 May 243 193 50 3 1
2002 June 226 99 127 4 0

*  These values are mean daily flows reported by the USGS for the Tuolumne River below La Grange Dam, near
La Grange (USGS Gage No. 11289650). Instantaneous flows and flow fluctuations were not reported in the
FERC documents for these surveys.

Source: TID and MID 2005a.
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Table5.3.2-22  Location and period of record for ther mographsin use from 1987 to
pr esent.
Water Temperature
L ocation River Mile Daily Data Hourly Data
Period of Record Period of Record
La Grange Bridge 51.8 --- --- 11/14/2001 Present
Riffle A7 50.8 --- --- 11/14/2001 Present
Riffle 3B 49.0 1/18/1990 12/8/1997 12/10/1997 Present
Riffle 4B 48.4 4/1/1987 6/20/1989 -—- -
Riffle 13B 45.5 --- --- 11/14/2001 Present
Riffle 19 43.4 1/30/1996 12/8/1997 12/10/1997 5/27/2004
Riffle 21 42.9 - - 5/27/2004 Present
Turlock State Rec. Area 42.0 5/9/1987 3/17/1994 --- ---
Roberts Ferry 39.5 - - 8/11/1998 Present
Ruddy Gravel 36.7 4/1/1987 12/8/1997 12/10/1997 Present
Hickman Bridge 31.8 3/27/1987 6/30/1991 - -
Charles Road 24.9 6/22/1988 7/2/1996 - -—-
Hughson Sewer 23.6 3/20/1997 12/9/1997 12/10/1997 Present
Empire 21.6 10/1/1987 6/13/1988 - -
Dry Creek thermograph 5.4 3/27/1987 7/18/1990 --- ---
Riverdale Park 12.3 1/16/1988 1/29/1996 - -
Shiloh Road 3.4 4/2/1987 12/9/1997 12/11/1997 Present
Dos Rios Road (SJR) 86.2 1/16/1988 1/29/1996 - ---
Gardner Cove (SJR) 79.1 4/2/1987 12/9/1997 12/11/1997 Present

Two water temperature models have been adapted for use in the lower Tuolumne River. Using
water temperature and meteorological data collected from 1978-1988, a stream network
temperature (SNTEMP) model (Theurer et al. 1984) was developed for the lower Tuolumne
River during the late 1980s (TID and MID 1992, Appendix 18). The SNTEMP model used
channel and basin geometry along with local meteorological data (i.e., air temperature, relative
humidity, solar insolation, and wind speed) collected at the Modesto CIMIS weather station
(with corrections for differences in elevation) to predict five-day average river temperatures from
La Grange Dam (RM 52.2) to near the San Joaquin River confluence (RM 2.6) at various times
throughout the year under different flow release scenarios. Seasonal results (winter, spring,
summer, fall) were generated over a simulated flow range of 10 to 6,000 cfs and are presented in
TID and MID (1992, Appendix 19). This SNTEMP model was used in conjunction with results
of the CDFG instream flow study of habitat areas for key salmonid life stages (TID and MID
1992, Appendices 4 and 5) and the USFWS instream flow study (USFWS 1995) to evaluate
combined physical and thermal habitat conditions for salmon.

More recently, a HEC-5Q model was developed for the Tuolumne River and other rivers in the
San Joaquin basin as part of a CALFED-funded temperature modeling project (RMA 2008). The
Tuolumne River HEC-5Q sub-model was calibrated using updated water temperature and
meteorological data collected from 1996-2006. The SNTEMP model has a predicted error of
+2.7°F (1.5°C) with a 90 percent confidence interval of £5°F (3.0°C) (TID and MID 1992,
Appendix 18). The HEC-5Q model report provided no estimate of predicated error or
confidence interval. The HEC-5Q model is currently undergoing review as part of a FERC
ordered water temperature modeling study.
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Habitat Restoration Projects

TRTAC Projects

As directed under the 1995 Settlement Agreement, the Tuolumne River Technical Advisory
Committee (TRTAC) developed 10 top priority habitat restoration projects aimed at improving
both geomorphic and biological components of the lower Tuolumne River corridor. These
selections were made from a larger list of potential projects and were largely based on
information provided in the Habitat Restoration Plan for the lower Tuolumne River Corridor
(McBain & Trush 2000). The underlying conceptual models and geomorphic process based
approach are described in TID and MID (2002, Report 2001-7). The selected restoration projects
were separated into three broad classes based on the project goals and type of restoration activity
and are described in detail in the Ten Year Summary Report (TID and MID 2005a). The
following is a brief discussion of the Project classifications, adapted from TID and MID (2005a).

Channel and Riparian Restoration - Channel restoration types of project were
identified in the Gravel Mining Reach from RM 40.3 to RM 34.3, where terrace
aggregate mining is currently active. The restoration work involves channel
reconstruction, setting back existing dikes between the mining pits and the river to
widen the floodway, reconstruction of riffle pool sequences to increase spawning and
rearing area, and planting riparian forest on the newly created floodway benches.
These are considered large-scale projects given the six-mile length of the reach and the
magnitude of the materials used for the restoration construction. The Gravel Mining
Reach was divided into four stand alone projects (Phases I-1V).

Predator Isolation - These types of projects are focused on reducing predator habitat
and improving the survival of fry and smolts as they rear and swim through these
predator habitat areas. In-channel mining created the SRPs, therefore the primary
restoration activity isfilling the former mined area and recreating riverine habitat more
suitable for juvenile salmonid rearing and outmigration survival. Newly created
floodway benches are replanted with trees and understory riparian species. There were
four SRP projects initially identified in the Restoration Plan and the two SRPS at the
lowest point of the SRP reach were selected as priority projects (SRP 9 and SRP 10).

Sediment Management - The third class of projects involve sediment management
ranging from cleaning fine sediments deposited in existing riffles, reducing transport of
fine sediments into the principle spawning areas between Basso Bridge and La Grange,
and gravel additions or infusions to create more riffles and to provide improved
continuity of sediment transport for the long-term maintenance of natural fluvial
process in segments of the river. There were four sediment management projects
identified by the TRTAC.

Table 5.3.2-23 summarizes the TRTAC habitat restoration projects along with the current status
of each project. There are no TRTAC projects currently active.
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Table5.3.2-23 TRTAC priority habitat restoration projectson thelower Tuolumne
River.

TRTAS Hapnat Rgstoratlon Current Status Report Reference
riority Project
Channel and Riparian Restoration Projects
Gravel Mining Reach Phase I Completed in 2003 TID and MID (2007, Reports 2006-
10 and 2006-11)
Gravel Mining Reach Phase 11 Grant Funding withheld
Gravel Mining Reach Phase 111 Grant Funding withheld
Gravel Mining Reach Phase IV Not active
Predator |solation Projects
Special Run-Pool (SRP) 9 Completed in 2001 TID and MID (2007, Report 2006-8)
Special Run-Pool (SRP) 10 Not active
Sediment Management Projects
Riffle Cleaning (Fine sediment) Not active
Gasburg Creek basin (Fine Completed in 2007 Unknown
sediment)
Gravel augmentation (Coarse Grant Funding withheld
sediment)
River Mile 43 (Coarse sediment) Completed in 2005 TID and MID (2006, Report 2005-7)

Source: TID and MID 2005a.

Other Habitat Restoration Projects

In addition to the TRTAC priority habitat restoration projects, other restoration efforts have been
designed and implemented in the lower Tuolumne River corridor. These projects were
undertaken by various agency and non-agency groups, including Friends of the Tuolumne
(FOT), Tuolumne River Trust (TRT), National Resource Conservation Service (NRCS), East
Stanislaus Resource Conservation District (ESRCD), USFWS, CDFG, Stanislaus County, and
the cities of Waterford, Ceres and Modesto. The following is a brief listing of projects relating
to aquatic resources.

CDFG Spawning Habitat Enhancement

CDFG placed about 27,000 cubic yards of gravel into the river near La Grange from 1999-2003
to increase spawning gravel area to help offset gravel losses due to the 1997 flood.

A project description and summary report was prepared by CDFG in 2004 (TID and MID 2007,
Report 2006-10).

Grayson River Ranch Project

The FOT, TRT, NRCS, and ESRCD have implemented several large floodplain restoration
projects on the lower Tuolumne River near Modesto, including the Grayson River Ranch project,
which is a 140-acre floodplain parcel on the south bank of the Tuolumne River between RM 5
and 6. In response to severe flooding in 1997 and frequent past flooding, the property owners
applied for and received a “perpetual conservation easement” for their property. The NRCS
administers easement agreements in cooperation with the ESRCD, linking with various local,
state, federal, and non-profit partners for funding and restoration coordination (McBain & Trush
2000).
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The Grayson River Ranch project was completed in 2000-2003 by FOT. Post-project fish
monitoring results are reported in Fuller and Simpson (2005).

Big Bend Floodplain Restoration Project

The TRT, in partnership with the NRCS, the CDWR, the National Oceanic and Atmospheric
Association (NOAA), and the ESRCD have acquired approximately 250 acres of property on
both sides of the Tuolumne River from RM 5.8 to 7.4 (“Big Bend”), approximately 5.5 miles
west of the City of Modesto. The following project objectives drove the design and
implementation of the project:

1. Facilitate protection of a contiguous habitat corridor along the lower Tuolumne River;
Improve channel-floodplain connectivity to improve natural regeneration of native riparian
species, allow inundation at a greater frequency, and improve spawning habitat for
Sacramento splittail and rearing habitat for juvenile Chinook salmon and steelhead trout;

3. Preserve existing riparian vegetation and plant native riparian vegetation within the
floodplain appropriate to each species’ life history requirements;
4.  Remove invasive exotic hardwood and herbaceous vegetation; and

5. Preserve flood conveyance channel capacity and reduce risk of flood damage.

Funding covered purchase of the site as an easement, restoration design, permitting, a portion of
the implementation cost, and three years of post-implementation monitoring. Project design for
both grading and revegetation was completed in 2004. Current funding for implementation
covers grading (minimal) on the entire site and revegetation of two of the 10 fields
(approximately 60 acres) on the site. Implementation began in November 2004 with notching of
berms surrounding the agricultural floodplain fields; planting of woody vegetation on the north
side of the river was completed in fall 2004. Planting of woody vegetation on the south side of
the river occurred in 2005 and herbaceous vegetation was planted in 2006. Three years of post-
implementation monitoring are also included in the project, including monitoring of
(1) floodplain inundation extent and duration, (2) fish utilization of the floodplain during high
flows, and (3) establishment of riparian vegetation for both horticultural revegetation and natural
recruitment.

Restoration at the Big Bend project site was completed in 2004-2006 and monitoring was
conducted in 2004-2007. A Final Technical Memorandum describing the results of post-project
monitoring was prepared by Stillwater Sciences and provided to the TRTAC in March 2008.

Bobcat Flat Project

Further upstream in the dredger tailings reach, CBDA has funded a proposal by FOT to acquire
about 250 acres of river and floodplain habitat at Bobcat Flat (RM 42.4 to 44.6). A restoration
plan was developed (TRTAC RM 43 project is within this area), with a goal of enhancing natural
floodplain function at the parcel, which has approximately two miles of river frontage (McBain
& Trush 2000). The Phase I Project Completion Report was prepared by McBain & Trush in
March 2006 TID and MID (2006, Report 2005-7).
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Adaptive Management Forum

The Adaptive Management Forum (AMF) was initiated in 2001 to review designs for current
restoration projects in Central Valley rivers and assist the resource agencies and the individual
tributary restoration teams with the incorporation of adaptive management, as defined in the
CALFED Ecosystem Restoration Program Plan, Strategic Plan for Ecosystem Restoration
(CALFED Bay Delta Program 2000), into the design, implementation and monitoring of
restoration. The AMF panel of scientific and technical experts reviewed and made
recommendations concerning each tributary restoration project individually. In its final report the
AMEF described institutional constraints and technical issues facing Tuolumne River restoration
projects and made recommendations for incorporating adaptive management into projects and
maximizing restoration success (Adaptive Management Forum Scientific and Technical Panel,
and Information Center for the Environment 2004).

Current Fish Resource Management Plans

To implement the Section 8 adaptive management strategy and achieve the Section 9 goals, the
1995 Settlement Agreement and the 1996 FERC Order established a fish management program
for the lower Tuolumne River to be administered by the Districts. The program consists of the
following elements:

Program Administration and Coordination;

Instream Flow Management;

Non-Flow Measures (Habitat Restoration Projects);

Restoration Project Monitoring; and

Riverwide Monitoring (Physical Conditions, Chinook Salmon, and Biological
Communities).

The results and status of these program elements as they pertain to aquatic resources are
summarized above. Additional detail is provided in the 2005 Ten Year Summary Report (TID
and MID 2005a). The Districts are continuing to implement some program activities on a
voluntary basis, beyond the 10-year term of the 1996 FERC Order.

Additional fish resource management plans or programs that apply to the lower Tuolumne River
include:

| Vernalis Adaptive Management Program (VAMP). VAMP was initiated in 2000 as part of
SWRCB Decision 1641. It is a large-scale, long-term (12-year) management program
designed to protect juvenile Chinook salmon outmigrating from the Tuolumne, Merced,
and Stanislaus Rivers through the Sacramento-San Joaquin Delta. VAMP is also a
scientific experiment designed to assess salmon survival rates in response to modifications
in San Joaquin River flows, SWP/CVP exports, and the installation of the Head of Old
River barrier (HORB).

] CALFED Ecosystem Restoration Program Plan, Strategic Plan for Ecosystem Restoration
(CALFED Bay Delta Program 2000);

] Final Restoration Plan for the Anadromous Fish Restoration Program: A Plan to Increase
Natural Production of Anadromous Fish in the Central Valley of California (USFWS
2001);
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| Public Draft Recovery Plan for the Evolutionarily Significant Units of Sacramento River
Winter-run Chinook Salmon and Central Valley Spring-run Chinook Salmon and the
Distinct Population Segment of Central Valley Steelhead (NMFS 2009).

Benthic Macroinvertebrate

Benthic macroinvertebrate (BMI) monitoring has been conducted by the Districts in the lower
Tuolumne River since 1987. The sampling locations, design, methodology, and analysis metrics
have varied over the years (Table 5.3.2-24).

The initial studies conducted in 1987 assessed the effects of flow magnitude on wetted areas and
food supply for salmonids and other resident fish. The results showed the lower Tuolumne River
supports a high species diversity of aquatic invertebrates and indicated that juvenile Chinook
salmon preferentially preyed on chironomids (midges), ephemeropterans (mayflies), and
dipterans (true flies) (TID and MID 1992, Appendix 16). BMI monitoring continued through
2000 in conjunction with summer flow fisheries monitoring, with sampling conducted primarily
at Riffle 4A (RM 48.8) using Hess sampling methodology (Table 5.3.2-1). Taxonomic
identification and analysis methods for these samples generally followed those described by
Plafkin et al. (1989) for use in Rapid Bioassessment Protocols (RBP) of the EPA (TID and MID
1992, Appendix 28). No samples were collected in 1999 due to logistical reasons, or in the high
flow years of 1995 and 1998.

Beginning in 2001, BMI sampling in the lower Tuolumne River was modified to adapt to the
CDFG version of EPA’s RBP then known as the California Stream Bioassessment Procedure
(CSBP) and later, since 2004, the California Monitoring and Assessment Program (CMAP) (both
of which are precursors to the current SWAMP protocol). Both CSBP and CMAP protocols
employ standardized methods for assessing the BMI community and physical habitat within a
stream and utilize cross-sectional kick-net sampling as the primary data collection method.
Sampling was initiated at several new sites in the lower Tuolumne River beginning in July 2001
to increase longitudinal coverage in the river and ensure consistency with CSBP/CMAP
protocols. In addition to these sites, Hess sampling was continued at Riffle 4A and introduced at
Riffle 23C (RM 42.3) to maintain consistency with previous results and provide a means of
quantifying BMI density more precisely than kick-net methodology. A summary of the BMI
sampling from 2001-2009 is shown in Table 5.3.2-25. No samples were collected in 2006 due to
high flows.

Results of the CSBP/CMAP metrics from kick-net samples collected at lower Tuolumne River
sites exhibit a pattern of generally decreasing habitat quality from upstream (high) to
downstream (low) (Table 5.3.2-26).

Although long-term comparisons of historical data collected prior to water year 2000 are
somewhat confounded by differences in invertebrate emergence timing as well as sampling
methodology, Table 5.3.2-27 provides a long-term comparison of Hess samples collected at
Riffles 4A (RM 48.4) and 23C (RM 42.3). Analysis of Hess sampling data gathered from 1988-
2009 at Riffle 4A (RM 48.8) support the observations that increased summer flows since the
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Table5.3.2-24  Benthic macroinvertebrate sampling locations (RM), dates, methods, and
guantities of samples collected in the lower Tuolumne River (1987-2000).
Sampling L ocation
Riffle 4A Riffle 5 CharlesRd. M cClesky
Year | Month RM 48.8 RM 48.0 RM 24.9 RM 6.0 Notes
Sampling M ethodology and Number of Samples'
Hess | Kick | Drift Kick Kick Drift [Hess| Drift | Ponar
MAY |28 (32) 17 16 [22024)] 20 [12(24)] 8(9) | Collected near fry
1987 rearing
SEP |11 (12) 8 (36) 11(12)| 827 | 5 | 627 12 observations
Summer flow
oss FEB 20 20 (30) 18 (20)| 10 (30) | 20 |10 (30)| 0(9) study baseline
MAY 12 1 1
SEP 12 1
APR 12 (202
1989 | MAY 12
SEP 12
1990 MAY 12 Summer flow
OCT 12 studies (TID-MID
JUN 12 1992, 1997)
1991 —GEp 12
MAY | 6 (12)
1992 =GEp 6 (12)
MAY | 6 (12)
1993 =56t 6 (12)
1994 | AUG | 6 (12) L
1996 | AUG | 6(12) Iﬁgﬁﬁﬁﬁ&gﬁ
1997] JUL | 6(12) TID-MID 2003)
2000 | JUL | 6(12)

Numbers in parentheses indicate total samples collected, as compared with number of samples analyzed.
Source: TID and MID 2010, Report 2009-7.

Table5.3.2-25 BMI sampling locations (RM), dates, methods, and quantities of samples
collected in the lower Tuolumne River (2001-2009).
Sampling L ocation

Riffle . Riffle| Riffle| Riffle| Riffle| Riffle| . Riffle| Riffle| Riffle| Riffle

A4 | RiffledA 170 ap ) 17 | 20c | 21 | RIf€23C | g 3| 57 | 72
Year |Month| RM RM [RM | RM | RM | RM RM [ RM | RM | RM

516 | "M4B8 | 459 | 455 | 442 | 432 | 420 | RM 423 | 351 | 377 | 315 | 254

Sampling M ethodology

Kick |Hess|Kick | Kick | Kick | Kick | Kick | Kick | Hess | Kick | Kick | Kick | Kick | Kick
2001 | JUL 1 6 1 6 1
2002 | JUL 1 6 6 3 3 1 1 1
2003 | JUL 1 3 1 3 1 1 1 1
2004 | JUL 1 3 2 3 1 1 1 1
2005 | AUG 1 6 1 6 1 1 1 1
2007 | JUL 1 6 1 6 1 1 1 1

MAY 3 3 3 3 3
2008 JUL 1 6 1 6 1 1 1 1
2009 | JUL 1 6 1 6 1 1 1 1
Adapted from TID and MID 2010, Report 2009-7.
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Table5.3.2-26  Selected CMAP metricsfor historical kick-net samples collected in the lower Tuolumne River, by RM (2001-
2009).
Y ear 2001 2002 2003 |
Riffle A4 | 4A | 23C A4 4A | 23C | 31 57 A4 | 4A |23C| 31 | 57 | 72
RM 51.6 | 48.8 | 42.3 51.6 |[48.8]423| 38.1 | 315 51.6 | 48.8 | 423|381 |315|254
Taxonomic Richness 25 21 25 20 22 1 20 25 23 25 33 21 21 30 | 22
EPT Taxa 8 6 7 5 7 5 8 5 7 8 9 7 10 7
Ephemeroptera Taxa 2 4 3 1 3 2 5 4 3 3 5 5 6 3
Plecoptera Taxa 1 0 0 1 0 0 0 0 1 0 0 0 0 0
Trichoptera Taxa 5 2 4 3 4 3 3 1 3 5 4 2 4 4
Abundance (total in sample) 1,307 | 835 |1,642 6,680 | 833 | 310 | 1,642 | 944 3,554| 7,548 |1,611] 943 [1,110] 335
Density (No./m") 6,873 3,655|8,634 35,953 |4,482]1,668]| 8,634 {5,079 6,231]13,23412,825|1,654|1,946| 587
Y ear 2004 2005 2007 |
Riffle A4 | 4A |23C | 31 | 57 | 72 A4 4A | 23C | 31 57 | 72 | AA | 4A |23C| 31 | 57 | 72
RM 51.6 | 48.8 423381315254 | 516 |488|423| 381 |315|254|516| 488 |42.3|38.1|315|254
Taxonomic Richness 28 23 1 20 | 25 | 27 | 26 31 33 37 23 20 16 | 25 28 28 17 | 23 | 22
EPT Taxa 8 9 7 10 | 11 8 7 10 7 5 4 5 9 8 9 6 11 8
Ephemeroptera Taxa 4 4 5 7 7 4 3 5 5 3 3 3 5 5 5 4 6 4
Plecoptera Taxa 1 0 0 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0
Trichoptera Taxa 3 5 2 3 4 4 3 4 2 1 1 2 4 3 4 2 5 4
Abundance (total in sample) 3,519 [3,468(2,74912,232| 813 | 659 | 1,057 |[1,031] 463 | 1,201 | 513 | 273 | 306 | 522 | 388 | 247 | 428 | 240
Density (No./m") 6,169 [6,081(4,820|3,913(4,276|3,466| 1,853 |[1,808]| 812 | 2,106 | 899 | 479 | 537 | 915 | 680 | 433 | 750 | 421
Year 2008 2009
Riffle A4 | 4A |23C| 31 | 57 | 72 A4 4A | 23C | 31 57 | 72
RM 51.6 | 48.8 423381315254 | 516 |488|423| 381 |315|254
Taxonomic Richness 24 30 16 16 | 23 | 27 27 33 | 27 27 30 | 29
EPT Taxa 7 10 9 9 7 7 5 9 9 11 10 8
Ephemeroptera Taxa 3 6 7 6 4 2 2 5 6 6 6 4
Plecoptera Taxa 0 1 0 0 0 0 0 1 0 0 0 0
Trichoptera Taxa 4 3 2 3 3 5 3 3 3 5 4 4
Abundance (total in sample) 296 | 360 | 275 | 185 | 118 | 345 | 4,720 |1,507|2,146] 882 | 428 |1,189
Density (No./m") 520 | 632 | 483 | 324 | 207 | 606 | 8,280 |2,643]3,765| 1,547 | 750 {2,086
Adapted from TID and MID (2010, Report 2009-7).
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Table5.3.2-27 BMI community metricsfor long-term Hess sampling sites at riffles R4A (RM 48.8) and R23C (RM 42.3) in
the lower Tuolumne River (1988-2009).

San Joaquin | Summer 30-Days Sampling EPT EPT / Shannon Per cent Per cent Per cent Density
Year | Valley Water Flow Prior Flow S Index | Chironomid Diversity | Chironomid | Insects Dominant [No./m?]

Year Indexa (cfs) (cf9) (%) Ratio Taxon )
1988 1.48 (O) 16 16 R4A 9 0.52 2.28 29 53 19 33,700
1989 1.96 (C) 47 45 R4A 35 0.94 2.4 38 81 24 34,400
1990 1.51 (O) 21 26 R4A 14 0.26 2.13 53 81 33 52,658
1991 1.96 (O) 25 22 R4A 26 1.05 2.64 25 60 19 35,047
1992 1.56 (C) 20 23 R4A 14 0.28 2.13 60 76 38 23,272
1993 4.2 (W) 466 464 R4A 15 0.38 1.77 44 66 41 24,813
1994 2.05 (C) 23 23 R4A 22 1.73 2.62 17 42 22 3,897
1996 4.12 (W) 335 189 R4A 84 11.09 1.59 8 93 47 22,987
1997 4.13 (W) 283 290 R4A 28 0.45 1.31 63 94 62 20,780
2000 3.38 (AN) 459 305 R4A 52 2.57 2.13 25 79 33 28,832
2001 2.2 (D) 91 89 R4A 44 1.44 2.7 30 30 25 17,037
R23C 48 2.17 243 22 75 30 15,528
2002 2.34 (D) 85 87 R4A 49 1.52 2.0 34 84 40 24,798
R23C 11 0.38 2.26 32 59 31 11,649
2003 2.82 (BN) 241 240 R4A 41 0.85 2.32 48 90 32 23,547
R23C 51 8.16 2.37 8 65 28 11,767
2004 2.21 (D) 113 114 R4A 68 3.18 1.92 21 90 52 28,994
R23C 79 26.86 1.79 3 84 48 19,120
2005 4.75 (W) 1706 803 R4A 76 7.52 1.56 10 95 64 27,440
R23C 85 15.34 1.42 3 98 66 6,710
2007 1.96 (C) 110 118 R4A 58 1.91 2.73 30 90 26 10,040
R23C 80 15.95 1.84 5 89 59 4,143
2008 2.07(C) 96 102 R4A 61 0.88 2.58 18 80 28 4,733
R23C 68 23.28 2.12 3 86 48 2,762
2009 2.73 (BN) 116 110 R4A 50 1.82 2.79 28 79 19 28,516
R23C 49 12.99 2.33 4 71 36 23,917

Source: TID and MID 2010, Report 2009-7.
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1995 FSA have resulted in beneficial shifts in food supply for fishes. Although overall
invertebrate abundances in Riffle 4A samples declined slightly in the post-FSA period (1996 to
the present), community composition shifted away from pollution-tolerant organisms and
towards those with higher food value for juvenile salmonids and other fish (TID and MID 2010,
Report 2009-7).

Aquatic Turtles and Reptiles

One source document was identified regarding aquatic turtle and reptile sources in the lower
Tuolumne River:

California Academy of Sciences (2010)

The California Academy of Sciences Herpetology Classification Database was queried using
California and Tuolumne River as search filters. Queries produced one record for the lower
Tuolumne River. The western pond turtle was collected in 1989 (CAS Collection No. 173759)
in the Tuolumne River, approximately one mile upstream from the Shiloh Road Bridge, near the
confluence with the San Joaquin River.

5.3.3 Special-Status Aquatic Species

For the purpose of this PAD, a species is considered to be a special-status aquatic species (i.e.,
fish, amphibian, aquatic reptile, mollusk, or invertebrate) if it has a reasonable possibility of
occurring in the immediate Project area and meets one or more of the following criteria:

] Found on public land administered by the BLM, and formally listed as Sensitive (BLM-S)
on BLM’s Animal Sensitive Species List (BLM 1980).

] Found on NMFS List of Species of Concern (NMFS 2009), and listed as a Species of
Concern (NMFS-S).

] Found on the CDFG Commission’s list of State and Federally Listed Endangered and
Threatened Animals of California (CDFG 2010a). Species on the list that are considered
special-status for the purpose of this relicensing are those that are candidates for listing
under the CESA as endangered (SCE), threatened (SCT), or a candidate for delisting
(SCD). Also considered special-status, are those wildlife species CDFG has designated
Species of Special Concern (SSSC)’.

] Species found on the list of species afforded protection under the federal ESA that are
proposed for listing as endangered or threatened under the ESA (FPE and FPT,
respectively), a candidate for listing under the ESA (FC), or proposed for delisting from
the ESA (FPD)® and occur in the Project area, which includes the USGS 1:24,000
topographic quadrangles Chinese Camp (458C), La Grange (440B), Moccasin (458D),
Penon Blanco Peak (440A), Sonora (458B), and Standard (458A) (USFWS 2010,

Species listed as threatened (ST) or endangered (SE) under the CESA, and species that are considered Fully
Protected (SFP) are not considered special-status for the purpose of the relicensing proceeding. These species
are discussed separately in the Threatened and Endangered section of this PAD (Section 5.5).

Species listed as threatened (FT) or endangered (FE) under the ESA are not considered special-status for the
purpose of the relicensing proceeding. These species are discussed separately in the Threatened and
Endangered section of this PAD (Section 5.5).
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Appendix B). Species listed or proposed for listing as endangered or threatened under the
ESA are discussed in Section 5.5. (USFWS 2010a,b)

Based on these criteria, eight special-status aquatic species may occur in the Project area or
otherwise be affected by Project operations and maintenance activities. These include:

m Fishes
— Central Valley Fall- and Late-Fall Run Chinook Salmon (Oncorhynchus
tshawytscha) Evolutionarily Significant Unit (ESU) (NMFS-S, SSC)
— Hardhead (Mylopharodon conocephalus) (SSC)
— Sacramento Splittail (Pogonichthys macrolepidotus) (SSC)
— Sacramento-San Joaquin Roach (Lavinius symmetricus symmetricus) (SSC)
— Red Hills Roach (Hesperoleucus symmetricus) (SSC, BLM-S)
m  Amphibians
— Foothill yellow-legged frog (Rana boylii) (SSC, BLM-S)
m  Aquatic Reptiles
— Western pond turtle (Actinemys marmorata) (SSC)

5.3.3.1 Fishes
Central Valley Fall- and Late-Fall Run Chinook Salmon ESU (NMF S-S, SSC)

Chinook salmon are the largest of the Pacific Salmon, with adults often exceeding 40 pounds;
individuals over 120 pounds have been reported. Chinook salmon appear similar to Coho
salmon while at sea (blue-green back with silver flanks), except for their large size, small black
spots on the tail, and black along the base of the teeth. Adults migrate from the ocean into the
freshwater streams and rivers of their birth to mate (called anadromy). They spawn once and
then die (called semelparity). Chinook feed on terrestrial and aquatic insects and other
crustaceans while young, and mostly on other fishes when older. Their population exhibits
considerable variation in size and age of maturation and migration timing.

In the Central Valley, juvenile fall-run Chinook can spend up to six months rearing in freshwater
before emigrating; late-fall-run Chinook salmon oversummer in their natal reaches and can
remain there for as much as a year before migrating to sea. As the time for migration to the sea
approaches, juveniles lose their parr marks, the vertical bars and spots useful for camouflage, and
gain the dark back and light belly colors of open water fish. They seek deeper water, avoid light,
and their gills and kidneys begin to change so that they can process salt water. They then spend
one to four summers at sea, with San Joaquin River fall-run Chinook spending the least, and late-
fall-run Chinook spending the most time at sea, on average (Myers et al. 1998). Fall-run
Chinook return to freshwater in September-October and late-fall run Chinook in December or
January. Adult females will prepare a redd (or nest) in a stream with suitable gravel type, water
depth and velocity. The adult female may deposit eggs in four to five “nesting pockets” in a
single redd. After laying eggs, adults guard them for four to 25 days before dying. The eggs
hatch, depending upon temperature, after 90 to 150 days. Presently, fall- and late-fall-run
Chinook spawn in the Tuolumne River.

Adult Chinook salmon typically enter the lower Tuolumne River to spawn, downstream of the
Project (see Table 5.3.2-1 above), from October through December. Spawning activity usually
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peaks in November. The age of returning adults ranges from two to five years, with the majority
of returning females being three-year olds (TID and MID 2005). Spawner abundance varies by
year-class depending on a myriad of conditions, including freshwater survival, ocean conditions,
harvest, and other factors (TID and MID 2005).

TID and MID (2005) report that the majority of Chinook salmon spawning occurs upstream of
Waterford (RM 30) and is heavily concentrated in the reach upstream of RM 46 near La Grange.
The period of fry emergence varies, depending upon the timing of adult arrival and incubation
temperature. It typically extends from January through March but has been documented to occur
as early as December and as late as May (potentially late-fall-run Chinook salmon) (TID and
MID 2005). Young salmon leave the river as fry, juveniles, sub-yearlings (smolts), or yearlings.
Large numbers leave the river as fry (<2 inches fork length [FL]), particularly during years with
higher winter flows, to enter the San Joaquin River and Delta. Sub-yearlings emigrate from
February through May, with most smolts being >3 inches FL and migrating from March through
May (TID and MID 2005). A few salmon may over-summer in the river and emigrate during the
late fall or early winter. The relative importance of these life history strategies in contributing to
recruits is not well understood, but it generally appears that fry and sub-yearlings have better
survival in wetter years (TID and MID 2005).

Hardhead (SSC)

The hardhead is a large cyprinid (minnow) species (up to 23 inches long) that generally occurs in
large, undisturbed, low- to mid-elevation, cool- to warm-water rivers and streams (Moyle 2002).
Hardhead was designated a SSC by CDFG in 1995, and is listed as a Class 3 Watch List species,
meaning that it occupies much of its native range but was formerly more widespread or abundant
within that range (CDFG 2009, 2010a). Hardhead mature following their second year.
Spawning migrations in the spring into smaller tributary streams are common. The spawning
season may extend into August in the foothill streams of the Sacramento and San Joaquin River
basins. Spawning behavior has not been well documented, but hardhead appear to elicit mass
spawning in gravel riffles (Moyle 2002). Little is known about life stage-specific temperature
requirements of hardhead; however, temperatures ranging from approximately 65 to 75°F are
believed to be suitable (Moyle 2002). Hardhead are omnivores, feeding primarily on benthic
invertebrates and aquatic plant material (Moyle 2002).

Historically, hardhead were widely distributed and locally abundant in the Central Valley. Their
specialized habitat requirements, widespread alteration of downstream habitats, and predation by
smallmouth bass have resulted in population declines and isolation of populations (Moyle 2002).
Hardhead also have been abundant in reservoirs. However, most of these reservoir populations
have proved to be temporary, presumably the result of colonization of the reservoir by juvenile
hardhead before introduced predators became established. Brown and Moyle (1993) observed
that hardhead disappeared from the upper Kings River when the reach was invaded by bass.
Hardhead have been found in the Tuolumne River both upstream and downstream of the Project,
as described above in Table 5.3.2-1.

Sacramento Splittail (SSC)

The Sacramento splittail, a minnow, was federally listed as threatened on February 8, 1999, and
delisted on September 22, 2003 (68 FR 55139-55166). They are currently designated as a SSC
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(CDFG 2009). Splittail are large cyprinids that can grow to 12 inches or more. Unlike most
minnows, they are adapted to living in estuarine habitats and alkaline lakes and sloughs as well
as freshwater (Moyle 2002).

Historically, splittail inhabited sloughs, lakes, and rivers of the Central Valley with populations
extending upstream to Redding in the Sacramento River, to Butte Creek/Sutter Bypass, to
Oroville in the Feather River, to Folsom in the American River, and to Friant in the San Joaquin
River (Moyle et al. 2004). The current distribution is limited by dams and other barriers. The
species largely confined to the Delta, Suisun Bay, Suisun Marsh, Napa River, Petaluma River,
and other parts of the Sacramento-San Joaquin estuary (Moyle 2002). Currently, the species is
known to migrate up the Sacramento River to Red Bluff Diversion Dam and up the San Joaquin
River to Salt Slough in wet years as well as into the lower reaches of the Feather and American
Rivers. Successful spawning has been recorded in the lower Tuolumne River during wet years in
the 1980s, with both adults and juveniles observed near Modesto, near RM 8.

Sacramento-San Joaquin Roach (SSC)

The Sacramento-San Joaquin roach, a SSC, is part of the California roach complex, which is
composed of various subspecies. The Sacramento-San Joaquin roach is found in the Sacramento
and San Joaquin River drainages, except the Pit River, as well as other tributaries to San
Francisco Bay. Sacramento-San Joaquin roach are generally found in small, warm intermittent
streams, and are most abundant in mid-elevation streams in the Sierra foothills and in the lower
reaches of some coastal streams (Moyle 2002). Assuming that the Sacramento-San Joaquin
roach is indeed a single taxon (which is unlikely), it is abundant in a large number of streams
although it is now absent from a number of streams and stream reaches where it once occurred
(Moyle 2002). Roach are tolerant of relatively high temperatures (86 to 95°F) and low oxygen
levels (one to two ppm) (Taylor et al. 1982). However, they are habitat generalists, also being
found in cold, well-aerated clear “trout streams (Taylor et al. 1982), in human-modified habitats
(Moyle 2002) and in the main channels of rivers. Adult Sacramento-San Joaquin roach have
been observed and documented in the general vicinity of the Project, more specifically in Hatch
and Second Creeks, and Rough and Ready Creek.

Red Hills Roach (SSC)

The Red Hills roach, also part of the California roach complex, is a peculiar but un-described
subspecies (or species) of roach (Moyle 2002). The Red Hills roach is a recently discovered
population of California roach (Brown et al. 1992 as cited in Jones et al. 2002), with abundant
populations found in several pools of permanent water located along the intermittent streams
which drain into Six Bit Gulch and Poor Man’s Gulch (Brown et al.1992; Moyle et al. 1995 as
cited in Jones et al. 2002; BLM 2009). It is thought that the permanent pools are spring-fed
(BLM 2009). During the dry part of the year, the fish are confined to these permanent pools
surviving in warm shallow water until spring when they move upstream to spawn (BLM 2009).
The Red Hills variety of California roach has unique morphologic characteristics, which make
them noticeably different from other roach populations, notably a chisel lip. The chisel lip is
used to scrape algae, a major food source, off submerged rocks (BLM 2009). The Red Hills
region is currently listed as an ACEC by the BLM as well as an Aquatic Diversity Management
Area (Moyle 1996). The Red Hills roach is specifically found in areas characterized by
serpentine soils and stunted vegetation (Moyle 2002).
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5332 Amphibians
Foothill Yellow-Legged Frog (SSC)

The foothill yellow-legged frog (FYLF) is a stream-adapted species, usually associated with
shallow, flowing streams with backwater habitats and coarse cobble-sized substrates (Jennings
and Hayes 1994) between approximately 600- to 5,000-foot elevation (Seltenrich and Pool
2002). Populations occur on at least some portions of most drainages with known historical
occurrences (NatureServe© 2009).

FYLF populations may require both mainstem and tributary habitats for long-term persistence.
Streams too small to provide breeding habitat for this species may be critical as seasonal habitats
(e.g., in winter and during the hottest part of the summer) (Seltenrich and Pool 2002), and there
is evidence that habitat use by young-of-the-year, sub-adult, and adult frogs differs by age-class
and changes seasonally (Randall 1997). Breeding tends to occur in spring or early summer and
eggs are laid in areas of shallow, slow-moving waters near the shore. FYLF is less abundant in
habitats where introduced fish and bullfrogs are present (Jennings and Hayes 1994).

FYLF occurs in the general vicinity of the Project but is not recorded in the Project Boundary.
MYZ (2010) reports two occurrences of FYLF within 10 miles: Turnback Creek (7.6 miles east,
1951) and Woods Creek (8.9 miles east, 1949). CAS (2010) has a 1927 record of two FYLF
from 6.26 miles northeast of the Project, in Tuolumne. CDFG (2010b, Appendix A) reports four
occurrences of FYLF in the general vicinity of the Project: one occurrence at Hatch Lake (on
BLM land); one occurrence at Second Lake (on private land); one occurrence near the
confluence of Big Jackass Creek and Moccasin Creek (on BLM land); and one occurrence south
of Table Mountain (on private land). In addition, the USFS has found FYLF within the Don
Pedro watershed at Hunters Creek, 6.3 miles northeast (S. Holeman, pers. comm., 2010). Also,
BLM reports FYLF in an unnamed tributary near Moccasin Peak 0.3 mile east (P. Cranston,
pers. comm., 2010).

5333 Aquatic Turtles and Reptiles
Western Pond Turtle (SSC)

The western, or Pacific, pond turtle occurs in a wide variety of aquatic habitats up to 6,000 feet
elevation, particularly permanent ponds, lakes, side channels, backwaters, and pools of streams,
but is uncommon in high-gradient streams (Jennings and Hayes 1994). Western pond turtle has
declined due to loss of habitat, introduced species, and historical over-collection (Jennings and
Hayes 1994), and has been designated as SSC. Isolated occurrences of western pond turtle in
lakes and reservoirs sometimes occur from deliberate releases of pets. Although highly aquatic,
western pond turtle often overwinters in forested habitats and eggs are laid in shallow nests in
sandy or loamy soil in summer at upland sites as much as 1,200 feet from aquatic habitats
(Jennings and Hayes 1994). Hatchlings do not typically emerge from the covered nests until the
following spring. Reese and Welsh (1997) documented western pond turtle away from aquatic
habitats for as much as seven months a year and suggested that terrestrial habitat use was at least
in part a response to seasonal high flows. Basking sites are an important habitat element
(Jennings and Hayes 1994) and substrates include mud banks, rocks, logs, and root wads on
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banks (Ashton et al. 1997). Terrestrial activities include basking, overwintering, nesting, and
moving between ephemeral sources of water (Holland 1991). Breeding activity may occur year-
round in California, but egg laying tends to peak in June and July in colder climates, when
females begin to search for suitable nesting sites upslope from water. Adult western pond turtles
have been documented traveling long distances from perennial watercourses for both aestivation
and nesting, with long-range movements to aestivation sites averaging about 820 feet, and
nesting movements averaging about 295 feet (Rathbun et al. 2002). During the terrestrial period,
Reese and Welsh (1997) found that radio-tracked western pond turtles were burrowed in leaf
litter. Introduced species of turtles (e.g., red-eared sliders) may out-compete western pond turtle
for basking sites, and bullfrogs are known to consume hatchling western pond turtles.

WPT occurs in the general vicinity of the Project but is not recorded in the Project Boundary.
CDFG (2010b) reports three occurrences of western pond turtle in the general vicinity of the
Project: (1) Moccasin Creek (1988); (2) Piney Creek, north of Lake McClure and east of Don
Pedro Reservoir (before 1996); and (3) Table Mountain (2003). In addition, the USFS has found
WPT within the Don Pedro watershed at Big Creek and Hunters Creek, 7.7 miles east and
6.3 miles northeast, respectively (S. Holdeman, pers. comm., 2010). Furthermore, Germano and
Bury (2001) confirm a large presence of this species in the Tuolumne River, which provides
good habitat. Also, BLM reports WPT records in First Creek and in an unnamed tributary just
west of Moccasin Peak, 0.8 mile east (P. Cranston, pers. comm., 2010).

534 Aquatic Invasive Species

Aquatic invasive species of concern include four species of mussels: quagga mussels (Dreissena
rostriformis bugensis), zebra mussels (Dreissena polymorpha), golden mussels (Limnoperna
fortune), and conrad false mussels (Mytilopsis leucophaeta). Of these species, quagga and zebra
mussels have been a source of significant operational problems and maintenance expenditures
for water projects in the eastern U.S. for decades. Quagga mussels were found in four western
states in 2007, quickly expanding their geographic reach in the western U.S. In California,
quagga mussels have been found in the Colorado River, and in reservoirs in Riverside and San
Diego counties that receive Colorado River water. The zebra mussel was found in California for
the first time in January 2008 at the San Justo Reservoir in San Benito County. These mussels
could threaten water delivery and irrigation systems by clogging intake pipes and other
conveyance structures (California Department of Fish and Game (CDFG 2008a).

Mussels are introduced to water bodies from the hulls of boats and through ballast water
collected in mussel-invaded waters. The larval mussel life stage is free-floating and
microscopic; consequently they can freely enter ballast water as well as bilges, live wells, or
other equipment that holds water. Although they range from microscopic to the size of a
fingernail, the mussels are prolific breeders and attach themselves to hard and soft surfaces, such
as boats and aquatic plants. They can survive out of water for up to a week.

The New Zealand mudsnail, another invasive species, has been found in over 20 California water
bodies such 2000, recently in Lake Shasta in December 2007 (CDFG 2008b) and most recently
in water bodies in Stanislaus County.

Don Pedro is vulnerable to the introduction of invasive species such as quagga and zebra mussels
from the high number of boats that utilize the lake each year. Based on the impacts of these
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mussels to other water systems and the high cost of controlling the population once it has been
introduced, an invasion of quagga mussels could be a significant water quality and operational
issue.

A report on the Potential Distribution of Zebra Mussels (Dreissena polymorpha) and Quagga
Mussels (Dreissena bugensis) in California, prepared for CDFG, assessed the threat of quagga
mussels to California water bodies based on the quagga mussel’s tolerance for various
parameters, namely; temperature, calcium, pH, dissolved oxygen, and salinity (San Francisco
Estuary Institute, 2007). Based on the levels of these parameters, Don Pedro Reservoir is not
vulnerable to colonization; the Tuolumne River at Modesto is considered vulnerable, but was
given a low priority designation.

Since June 2008, MID has been monitoring for mussels at its treatment system using vertical
plates, which are inspected every two weeks for any possible mussel infestation. MID has not
detected any mussels since monitoring began.

54 Wildlife and Botanical Resources
541 Wildlife
54.1.1 Wildlife Habitat

Based on the vegetation patterns in the general vicinity of the Project (see Section 5.4.2 below),
wildlife habitats within the Project Boundary and in the area immediately surrounding the Don
Pedro Project are classified using CDFG’s California Wildlife Habitat Relationship (CWHR)
system (de Becker and Sweet 2005; CDFG 2008).

Table 5.4.1-1 presents the CWHR habitat types identified within the Project Boundary, and
Table 5.4.1-2 presents the CWHR habitat types identified for the area immediately surrounding
the Project. Both tables also show the corresponding USFS CalVeg vegetation type (USFS
2004; de Becker and Sweet 2005). A description of these CalVeg types and the methods used by
the Districts for vegetation mapping are presented in Section 5.4.2 (Upland Vegetation) of the
Botanical Resources section of the PAD. The dominant CWHR habitat type within the Project
Boundary is Lacustrine, while the dominant CWHR habitat type in the area immediately
surrounding the Project Boundary is blue oak woodland.

In addition to classifying wildlife habitat, the CWHR model predicts wildlife presence and use
based on habitat type, age class, size class, canopy closure or cover, and occurrence of specific
habitat elements (e.g., natural or manmade features such as cliffs, springs, or transmission lines)
that may influence thermal cover, forage, prey availability, nesting, escape cover, and breeding.

Using the identified habitat types, CDFG’s CWHR system (CDFG 2008) was queried in order to
identify terrestrial wildlife species with the potential to occur in the area surrounding the Project.
The query was performed for Tuolumne County. A total of 339 terrestrial vertebrate species
were identified, of which 32 are special-status (CDFG 2008). These species include one reptile,
19 birds, and 12 mammals. Special-status amphibians and aquatic reptiles are discussed in the
Fish and Aquatic Resources Section of this PAD (Section 5.3).
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Table5.4.1-1

and their equivalent CalVeg community types.

CWHR wildlife habitat typesfor the area within the Project Boundary

California WHR* CalVeg Community Types” Acres %

Irrigated Row and Field (CRP) Agriculture (General) 0.0 0.0
Annual Grasslands (AGS) Annual Grasses and Forbs 2,280.5 12.4
Barren (BAR) Barren 549.7 3.0
Blue Oak Woodland (BOW) Blue Oak, Interior Live Oak 3,504.6 19.1
Montane Hardwood (MHW) Canyon Live Oak 0.2 0.0
Chamise-Redshank Chaparral (CRC) Chamise 542.2 3.0
Douglas-Fir (DFR) Douglas-Fir - Ponderosa Pine 5.2 0.0
Blue Oak - Foothill Pine Gray Pine 447.5 2.4
Montane Hardwood (MHW) Interior Mixed Hardwood 0.6 0.0
Mixed Chaparral (MCH) Lower Montane Mixed Chaparral 277 1.5
Ponderosa Pine (PPN) Ponderosa Pine 0.0 0.0
Montane Riparian (MRI) Riparian Mixed hardwood 0.0 0.0
Lacustrine (LAC) Water (General) 10,762.6 58.6

Total 18,370.1 100

Source: de Becker and Sweet 2005, Updated 2008.

Source: USFS 2004.

Table5.4.1-2

CWHR wildlife habitat typesfor the area immediately surrounding the
Project Boundary and their equivalent CalVeg community types.

California WHR* CalVeg Community Types” Acres %

Irrigated Row and Field (CRP) Agriculture (General) 21.9 0.0
Annual Grasslands (AGS) Annual Grasses and Forbs 9,830.7 19.8
Barren (BAR) Barren 571.5 1.2
Blue Oak Woodland (BOW) Blue Oak, Interior Live Oak 16,842.4 34.00
Montane Hardwood (MHW) Canyon Live Oak 120.3 0.2
Chamise-Redshank Chaparral (CRC) Chamise 4,739.7 9.6
Douglas-Fir (DFR) Douglas-Fir - Ponderosa Pine 29.2 0.1
Blue Oak - Foothill Pine Gray Pine 3,151.8 6.4
Montane Hardwood (MHW) Interior Mixed Hardwood 37.1 0.1
Mixed Chaparral (MCH) Lower Montane Mixed Chaparral 3,193.0 6.4
Ponderosa Pine (PPN) Ponderosa Pine 137.7 0.3
Montane Riparian (MRI) Riparian Mixed hardwood 5.5 0.0
Lacustrine (LAC) Water (General) 10,853.9 21.9

Total 49,534.7 100

Source: de Becker and Sweet 2005, Updated 2008.

Source: USFS 2004.

Although CWHR-generated lists are a useful tool for predicting general species occurrence, they
should be interpreted cautiously, because errors of omission (e.g., excluding a species that is
present) and commission (e.g., including a species that is absent) are likely when this broad-scale
model is used for localized applications.

54.1.2 Special-Status Wildlife Species

For the purpose of this PAD, a special-status wildlife species is a species that has a reasonable
possibility of occurring in the Project area and meets one or both of the following criteria:
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m  Found on lands managed by the BLM and listed on the California - BLM Animal Sensitive
Soecies List, Updated September 2006 (BLM 2006). These species are designated as
BLM-S.

] Species designated by CDFG as Species of Special Concern (SSC) (CDFG 2009).

Wildlife species listed or proposed for listing as threatened (FT) or endangered (FE) under the
federal Endangered Species Act (ESA), threatened (ST) or endangered (SE) under the California
Endangered Species Act (CESA), and species that are considered Fully Protected (FP) by CDFG
are not discussed in this section, regardless of any other special-status designations assigned to
them. These species are discussed separately in the Threatened and Endangered Species section
of this PAD (Section 5.5).

Table 5.4.1-3 presents a list of special-status wildlife species that occur or have the potential to
occur in the Project area based on data available from CDFG’s CNDDB (CDFG 2010b)
(Attachment 5.4.1-1) and other sources located during the gathering of existing, relevant and
reasonably available information. Attachment 5.4.1-2 displays the CNDDB special-status
wildlife species occurrences in the Project area and in the area surrounding the Project (CDFG
2010b). Temporal and spatial information for special-status wildlife species were derived from
the CWHR database (CDFG 2008). Habitat types listed in Table 5.4.1-1 were used as search
criteria within CWHR, including all habitats known or likely to occur in the area surrounding the
Project. Temporal data provided in this table correspond to the seasonal occurrence of the
species in the area surrounding the Project. Spatial data provided in the table correspond to the
habitat types typically supporting each species.

Table 5.4.1-3 includes 32 wildlife species: one reptile, 19 birds, and 12 mammals. This list
includes:

] Seven species are listed as BLM-S only: black-crowned night heron (Nycticorax
nycticroax), ferruginous hawk (Buteo regalis), Yuma myotis (Myotis yumanensis), long-
cared myotis (Myotis evotis), fringed myotis (Myotis thysanodes), and western small-
footed myotis (Myotis ciliolabrum) San Joaquin pocket moust (Perognathus inornatus
inornatus).

| Eight species are listed as both BLM-S and SSC: coast horned lizard (Phrynosoma
coronatum), California spotted owl (Srix occidentalis occidentalis), burrowing owl
(Athene cunicularia), tricolored blackbird (Agelaius tricolor), northern goshawk (Accipiter
gentilis) spotted bat (Euderma maculatum), Townsend’s big-cared bat (Corynorhinus
townsendii), pallid bat (Antrozous pallidus), and western mastiff bat (Eumops perotis).

] Fifteen species are listed as SSC only:  American white pelican (Pelecanus
erythrothynchos), northern harrier (Circus cyaneus), long-eared owl (Asio otus), short-
cared owl (Asio flammeus), purple martin (Progne subis), loggerhead shrike (Lanius
ludovicianus), olive-sided flycatcher (Contopus cooperi) yellow warbler (Dendroica
petechia), yellow-breasted chat (Icteria virens), grasshopper sparrow (Ammodramus
savannarum) Oregon vesper sparrow (Pooecetes gramineus affinis), black swift
(Cypseloides niger) vaux’s swift (Chaetura vauxi), western red bat (Lasiurus blossevillii),
American badger (Taxidea taxus), Sierra Nevada mountain beaver (Aplodontica rufa
californica)
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Table5.4.1-3

Special-status wildlife species occurring or potentially occurring in the area surrounding the Proj ect.

Common Name/

Temporal and Spatial

Occurrencein

Scientific Name Status' STl B RIS TEe Distribution® Project Vicinity Sz
REPTILES
Coast horned lizard BLM-S, | Occurs in a variety of habitats, including scrubland, Yearlong - AGS, BOP, BOW, One occurrence in CDFG 2008
Phrynosoma coronatum SSC grassland, coniferous woods, and broadleaf CRC, CRP, MCH, MHC, PPN Sonora Quad. CDFG 2010b
woodlands; typically it is found in areas with sandy NatureServe
soil, scattered shrubs, and ant colonies, such as along 2008
the edges of arroyo bottoms or dirt roads.
BIRDS
American white pelican SSC Rivers, lakes, reservoirs, estuaries, bays, marshes; Summer - BAR Potentially occur CDFG 2008
Pelecanus erythrorhynchos sometimes inshore marine habitats. within suitable NatureServe
habitat. 2008
Black-crowned night heron BLM-S | Marshes, swamps, wooded streams, mangroves, Yearlong - BOP, BOW, CRC, Potentially occur CDFG 2008
Nycticorax nycticorax shores of lakes, ponds, lagoons. LAC, MCH, MHC, MHW, MRI within suitable NatureServe
habitat. 2008
Northern harrier SSC Marshes, meadows, grasslands, and cultivated fields. Yearlong - AGS, BOP, BOW, Potentially occur CDFG 2008
Circus cyaneus BAR, LAC within suitable NatureServe
Winter - MCH, CRC habitat. 2008
Summer -MHC,MRI, MHW, PPN
California spotted owl BLM-S, | Mixed forests dominated by Black Oak, Lodgepole Yearlong - BOP, MHC, MHW, Potentially occur CDFG 2008
Strix occidentalis occidentalis SSC Pine, Red Fir from 1,200 to 5,500 foot elevation PPN within suitable NatureServe
Summer - MRI habitat. 2008
Burrowing owl BLM-S, | Open grasslands, especially prairie, plains, and Yearlong - AGS, BAR, BOP, One occurrence in CDFG 2008
Athene cunicularia SSC savanna, sometimes in open areas such as vacant lots BOW, CRC, MCH, PPN Standard Quad, CDFG 2010b
near human habitation or airports. NatureServe
2008
Long-cared owl SSC Deciduous and evergreen forests, orchards, wooded Yearlong - AGS, BOP, BOW, Potentially occur CDFG 2008
Asio otus parks, farm woodlots, river woods, desert oases. CRC, MCH, MHC, MHW, PPN within suitable NatureServe
Wooded areas with dense vegetation needed for Summer - MRI habitat. 2008
roosting and nesting, open areas for hunting.
Short-eared owl SSC Broad expanses of open land with low vegetation for Yearlong - AGS, CRP Potentially occur CDFG 2008
Asio flammeus nesting and foraging are required. Winter - BOP, BOW, CRC, MCH, within suitable NatureServe
MHC, PPN, MRI habitat. 2008
Purple martin SSC A wide variety of open and partly open situations, Summer - AGS, BOP, BOW, Potentially occur CDFG 2008
Progne subis frequently near water or around towns LAC, MHC, MHW, MRI, PPN within suitable NatureServe
habitat. 2008
Loggerhead shrike SSC Open country with scattered trees and shrubs, Yearlong - AGS, BAR, BOP, Potentially occur CDFG 2008
Lanius ludovicianus savanna, desert scrub, and, occasionally, open BOW, CRC, MCH, MHC, MHW, within suitable NatureServe
woodland; often perches on poles, wires or fence PPN habitat. 2008
posts. Summer - MRI
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Common Name/

Occurrencein

. : Temporal and Spatial
Scientific Name Status' SUEDIAEIES N3 e Project Vicinity | Reerences
Olive-sided flycatcher SSC Late-successional conifer forests with open canopies Summer - CRC, MCH, MHC, Potentially occur CDFG 2008
Contopus cooperi from sea level to timberline, but usually found MHW, MRI, PPN within suitable Shuford, and
between 3,018 and 6,988 feet Migrant - BOP habitat Gardali 2008
Yellow warbler SSC Open scrub, second-growth woodland, thickets, Summer - BOP, BOW, MHC, Potentially occur CDFG 2008
Dendroica petechia farmlands and gardens, especially near water; MHW, MRI, PPN within suitable NatureServe
riparian woodlands, especially of willows, in the Migrant - CRC, MCH habitat, 2008
West.
Yellow-breasted chat SSC Second growth, shrubby old pastures, thickets, bushy Migrant - MRI Potentially occur CDFG 2008
Icteriavirens areas, scrub, woodland undergrowth, and fence rows, within suitable NatureServe
including low wet places near streams, pond edges, habitat. 2008
or swamps; thickets with few tall trees; early
successional stages of forest regeneration; commonly
in sites close to human habitation.
Grasshopper sparrow SSC Prefers short to middle-height, moderatly open Summer - AGS Occurrences CDFG 2008
Ammodramus savannarum grasslands with scattered shrubs. reported in Don Shuford, and
Pedro grassland Gardali 2008
BLM 1978
Oregon vesper sparrow SSC Grassland species, wintering habitat consists of open Winter - AGS, BOP, MCH Potentially occur CDFG 2008
Pooecetes gramineus affinis ground with little vegetation or short grass and low within suitable Shuford, and
annuals, including stubble fields, meadows and road habitat. Gardali 2008
edges
Tricolored blackbird BLM-S, | Fresh-water marshes of cattails, tule, bulrushes and Yearlong - AGS, CRP Occurrences CDFG 2008
Agelaiustricolor SSC sedges. Nests in vegetation of marshes or thickets, reported in La CDFG 2010b
sometimes nests on the ground. Historically strongly Grange, NatureServe
tied to emergent marshes; in recent decades much Cooperstown, and 2008
nesting has shifted to non-native vegetation. Sonora Quads.
Northern goshawk BLM-S, | Nests in mature and old-growth forest consisting of Yearlong - MHC, MHW, MRI, Potentially occur CDFG 2008
Accipiter gentilis SSC conifer and conifer hardwood types between 1,000 PPN within suitable Shuford, and
and 10,800 feet. Winter - BOP, BOW, CRC habitat. Gardali 2008
Black swift SSC Nests in moist crevices or caves, or on cliffs near Summer - AGS, BAR, BOP, Potentially occur CDFG 2008
Cypseloides niger waterfalls in deep canyons. Forages widely over BOW, LAC, MCH, MHC, MHW, within suitable NatureServe
many habitats MRI, PPN habitat. 2008
Vaux’s swift SSC Found in mature forests but also forages and Summer - BOP, CRP, LAC, Potentially occur CDFG 2008
Chaetura vauxi migrates over open country. MCH, MHC, MHW, MRI, PPN within suitable NatureServe
habitat. 2008
Ferruginous hawk BLM-S | (wintering) Open grasslands, sagebrush flats, desert Winter - AGS, BOP, BOW, BAR, | Potentially occur CDFG 2008
Buteo regalis scrub, low foothills & fringes of pinyon-juniper CRC within suitable NatureServe
habitats. Mostly eats lagomorphs, ground squirrels, habitat; 2008

and mice.
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Common Name/

Temporal and Spatial

Occurrencein

Scientific Name Status' SUEDIARIES RT3 Distribution’ Project Vicinity | Reerences
MAMMALS
Yuma myotis BLM-S | Found in a wide variety of upland and lowland Yearlong - AGS, BOP, BOW, Two occurrences CDFG 2008
Myotis yumanensis habitats, including riparian, desert scrub, moist CRC, CRP, MCH, MHC, MHW, reported in NatureServe
woodlands and forests, but usually found near open MRI, PPN Moccasin Quad 2008
water. Flys low. Nursery colonies usually are in Summer - LAC
buildings, caves and mines, and under bridges.
Long-eared myotis BLM-S | Mostly forested areas, especially those with broken Yearlong - BAR, BOP, BOW, Potentially occur CDFG 2008
Myotis evotis rock outcrops; also shrubland, over meadows near CRC, LAC, MCH, MHC, MHW, within suitable NatureServe
tall timber, along wooded streams, over reservoirs. MRI, PPN habitat. 2008
Often roosts in buildings, also in hollow trees, mines,
caves, fissures, etc.
Fringed myotis BLM-S | Primarily at middle elevations in desert, grassland, Yearlong - AGS, BAR, BOP, Potentially occur CDFG 2008
Myotis thysanodes and woodland habitats. Roosts in caves, mines, rock BOW, CRC, CRP, MCH, MHC, within suitable NatureServe
crevices, buildings, and other protected sites. MHW MRI habitat. 2008
Nursery colonies occur in caves, mines, and Summer - LAC, MHW PPN
sometimes buildings.
Western small-footed myotis BLM-S | Generally inhabits desert, badland, and semiarid Yearlong - AGS, BAR, BOP, Potentially occur CDFG 2008
Myotis ciliolabrum habitats; more mesic habitats in southern part of BOW, CRC, CRP, MCH, within suitable NatureServe
range. Maternity colonies often are in abandoned MHCMHW, MRI, PPN habitat. 2008
houses, barns, or similar structures. Summer - LAC
Spotted bat BLM-S, | Possibly occupies coniferous stands in summer and Yearlong - AGS, BOP, BOW, One occurrence in CDFG 2008
Euderma maculatum SSC migrates to lower elevations in late summer/early MHC, MRI, PPN Standard Quad CDFG 2010b
fall. NatureServe
2008
Townsend’s big-eared bat BLM-S, | Maternity and hibernation colonies typically are in Yearlong - BAR, BOP, BOW, One occurrence in CDFG 2008
Corynorhinus townsendii SSC caves and mine tunnels. Prefers relatively cold places | CRC, CRP, MCH, MHC, MHW, Sonora Quad. CDFG 2010b
for hibernation, often near entrances and in well- MRI, PPN NatureServe
ventilated areas. Summer - AGS 2008
Pallid bat BLM-S, | Arid deserts and grasslands, often near rocky Yearlong - AGS, BAR, BOP, Occurrences in CDFG 2008
Antrozous pallidus SSC outcrops and water. Less abundant in evergreen and BOW, CRC, CRP, MCH, MHC, Sonora, Standard, | CDFG 2010b
mixed conifer woodland. Usually roosts in rock MHW, MRI, PPN and Moccasin NatureServe
crevice or building, less often in cave, tree hollow, Quads 2008
mine, etc.
Western red bat SSC Migratory, roosts singularly in trees adjacent to Yearlong - AGS, BOP, BOW, One occurrence in CDFG 2008
Lasiurus blossevillii streams or open fields, orchards, occasionally found CRC, MHC, MRI Moccasin Quad. CDFG 2010b
in caves Summer - LAC, MCH, MHW, Bolster 1998,
PPN updated 2005
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Common Name/

Temporal and Spatial

Occurrencein

Scientific Name Status' SUEDIAEIES N3 Distribution’ Project Vicinity | Reerences
Western mastiff bat BLM-S, | Roosts in crevices and shallow caves on the sides of Yearlong - AGS, BAR, BOP, Occurrences in CDFG 2008
Eumops perotis SSC cliffs and rock walls, and occasionally buildings. BOW, CRC, CRP, MCH, MHC, Sonora, CDFG 2010b

Roosts usually high above ground with unobstructed MHW, MRI, PPN Tuolumne, and NatureServe
approach. Most roosts are not used throughout the Moccasin Quads 2008
year. May alternate between different day roosts.
San Joaquin pocket mouse BLM-S, | Dry, open, grassy or weedy ground. Arid annual Yearlong - AGS, BAR, BOW, Potentially occur CDFG 2008
Perognathus inornatus grasslands, savanna, and desert-shrub associations MCH, within suitable NatureServe
inornatus with sandy washes or finely textured soil. Found in habitat. 2008
low densities in grassland-blue oak savannas up to
1,500 feet on east side of San Joaquin Valley.
American badger SSC Prefers open areas and may also frequent brushlands Yearlong - AGS, BAR, BOP, One occurrence in | CDFG 2008
Taxidea taxus with little groundcover. When inactive, occupies BOW, CRC, CRP, MCH, MHC, La Grange Quad. CDFG 2010b
underground burrow. MHW, MRI, PPN NatureServe
2008
Sierra Nevada mountain beaver SSC Dense riparian-deciduous and open, brushy stages of Yearlong - MHC, MHW, MRI, Potentially occur CDFG 2008
Aplodontia rufa californica most forest types PPN within suitable NatureServe
habitat. 2008

Status:

BLM-S =Bureau of Land Management Sensitive Species (BLM 2006)
SSC = CDFG Species of Concern (CDFG 2007)

CWHR Habitat Types:

AGS = Annual Grassland

BAR = Barren

BOP = Blue Oak Foothill Pine
BOW = Blue Oak Woodland
CRC = Chamise-Redshank Chaparral

LAC = Lacustrine

MCH = Mixed Chaparral
MHW = Montane Hardwood

MRI= Montane Riparian
PPN = Ponderosa Pine
URB = Urban
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54.13 Commercially Valuable Wildlife Species

Table 5.4.1-4 includes wildlife species known to occur or with the potential to occur in the area
surrounding the Project that are listed as commercially harvested by the CDFG. Temporal and
spatial information for these species were derived from the CWHR database (CDFG 2008).
Habitat types listed in Table 5.4.1-4 were used as search criteria within the CWHR computer
program and include all habitats known or likely to occur within the area surrounding the
Project. Temporal data correspond to the seasonal occurrence of the species within the area
surrounding the Project. Spatial data provided in the table correspond to the habitat types
typically supporting each species; these spatial data can be used in conjunction with vegetation
descriptions presented in the Botanical Resources section of the PAD (Section 5.4.2). This list
includes 28 birds and 21 mammal species.

54.14 Wildlife Resources in the Tuolumne River Watershed
Upper Tuolumne River

Two source documents were reviewed related to wildlife resources upstream of the Project area
in the upper Tuolumne River. For the purpose of this PAD, the upper Tuolumne River is
considered to be that portion of the Tuolumne River watershed above about RM 80.

Tuolumne Wild and Scenic River, Outstandingly Remarkable Values. Draft Report. NPS 2006

This document discusses the review and proposed revision to the outstanding remarkable values
(ORVs) for the Tuolumne Wild and Scenic River located within Yosemite National Park. The
NPS identified ORVs in ten categories for the Tuolumne River. Three of the categories are
corridor wide and include ecologic values, sociocultural values, and scientific values. The
remaining seven categories relate to individual river segments (four above Hetch Hetchy Dam
Reservoir and two below), and include hydrologic values, geologic values, biologic values,
prehistoric and American Indian cultural values, historical values, scenic values and recreational
values. According to the NPS (2006), corridor-wide biologic values specific to wildlife
resources in the upper Tuolumne River were described as, “Largely intact low-elevation riparian
and meadow communities at Poopenaut Valley, which are uncommon in the Sierra Nevada due
to impacts from settlement in other low-elevation areas, provide habitat for an exceptionally
diverse assemblage of bird species and several special-status bat species.” With respect to the
two segments below Hetch Hetchy Dam, biologic values were only identified for segment 6,
which begins approximately one mile below Hetch Hetchy Dam extending down to the western
boundary of Yosemite National Park. The biologic values were described as, “...remarkably
undeveloped low-elevation riparian and meadow communities, which provide habitat for a
diversity of species. Low-elevation meadow/wetland complexes that have not been heavily
impacted by settlement are uncommon in the Sierra Nevada. The riparian communities at
Poopenaut Valley, including stands of tule bulrush, willow and woodland habitats, unusual
hanging ponds, and seasonal pools, support an exceptionally diverse assemblage of bird species
and several special-status bat species.”
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Table5.4.1-4

Commercially valuable wildlife species occurring or potentiall

y occurringin the Project vicinity.

Common Name/

Temporal and Spatial

Occurrencein

Scientific Name STl B RIS TEe Distribution’ Project Vicinity Sz
BIRDS

Canada goose Overhead while migrating, marshes with tall grass and sedges Yearlong - AGS, LAC Potentially occur CDFG 2008

Branta canadensis near water within suitable NatureServe
habitat. 2008

Wood duck Inland waters near woodlands such as swamps and marshes Yearlong - BOP, BOW, LAC, Potentially occur CDFG 2008

Aix sponsa MHC, MHW, MRI, PPN within suitable NatureServe
habitat. 2008

Northern pintail Lakes, rivers, marshes and ponds in grasslands, barrens, dry Yearlong - AGS, LAC Potentially occur CDFG 2008

Anas acuta tundra, open boreal forest or cultivated fields. Most breeding within suitable NatureServe
associated with seasonal and semi-permanent wetlands. habitat. 2008

Gadwall Open water on lakes, ponds, reservoirs and backwaters Yearlong - AGS, LAC Potentially occur CDFG 2008

Anas strepera within suitable NatureServe
habitat. 2008

American wigeon Open water on lakes, ponds, reservoirs and backwaters Yearlong - AGS, CRP, LAC Potentially occur CDFG 2008

Anas americana within suitable NatureServe
habitat. 2008

Eurasian wigeon Winters primarily in freshwater (marshes, lakes) and brackish Winter - AGS, LAC Potentially occur CDFG 2008

Anas penelope situations in coastal areas but migrates extensively through within suitable NatureServe
inland regions; occurs in shallow water and fields and meadows. habitat. 2008

Mallard Primarily shallow waters such as ponds, lakes, marshes, and Yearlong - AGS, LAC, MRI Potentially occur CDFG 2008

Anas platyrhynchos flooded fields. within suitable NatureServe
habitat. 2008

Bufflehead Lakes, ponds, rivers and seacoasts. Nests in tree cavities in Summer - LAC, MRI Potentially occur CDFG 2008

Bucephala albeola mixed coniferous-deciduous woodland near lakes and ponds. within suitable NatureServe
habitat. 2008

Cinnamon teal Shallow open water on lakes, ponds, reservoirs and in marshes Summer - AGS, LAC Potentially occur CDFG 2008

Anas cyanoptera within suitable NatureServe
habitat. 2008

Northern shoveler Open water on lakes, ponds and reservoirs Yearlong - AGS, LAC Potentially occur CDFG 2008

Anas clypeata within suitable NatureServe
habitat. 2008

Green-winged teal Open water on lakes, ponds, reservoirs and in marshes Yearlong - AGS, LAC, MRI Potentially occur CDFG 2008

Anas crecca within suitable NatureServe
habitat, especially 2008

in Fall

Lesser scaup Open water on lakes, ponds and reservoirs Summer - AGS, LAC Potentially occur CDFG 2008

Aythya affinis within suitable NatureServe
habitat. 2008
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Common Name/
Scientific Name

Suitable Habitat Type

Temporal and Spatial
Distribution*

Occurrencein
Project Vicinity

References

Canvasback
Aythya valisineria

Estuarine and lacustrine habitats, Nests on small ponds, sloughs
or large emergent wetland or lake

Winter - LAC

Potentially occur
within suitable
habitat.

CDFG 2008
Zeiner et al.
1988, 1990a,b

Ring-necked duck
Aythya collaris

Freshwater lacustrine habitats. Nests in emergent vegetation,
often sedges near open water.

Yearlong - LAC

Potentially occur
within suitable
habitat.

CDFG 2008
Zeiner et al.
1988, 1990a,b

Common goldeneye
Bucephala clangula

Estuarine and lacustrine habitat. Does not nest in California

Winter - LAC

Potentially occur
within suitable
habitat.

CDFG 2008
Zeiner et al.
1988, 1990a,b

Ruddy duck
Oxyura jamaicensis

Estuarine and lacustrine habitats. Nests above shallow water,
among fresh-emergent vegetation, near open water of lakes,
ponds or marshes.

Yearlong - LAC

Potentially occur
within suitable
habitat.

CDFG 2008
Zeiner et al.
1988, 1990a,b

Hooded merganser Open water on lakes, ponds and reservoirs Winter - LAC Potentially occur CDFG 2008

Mergus cucullatus within suitable NatureServe
habitat. 2008

Chukar Rocky hillsides, mountain slopes with grassy vegetation, open Yearlong - AGS, MRI Potentially occur CDFG 2008

Alectoris chukar and flat desert with sparse grasses, and barren plateaus. within suitable NatureServe
habitat. 2008

Ring-necked pheasant Open country (especially cultivated areas, scrubby wastes, open Yearlong - AGS, BOP, AGS, Potentially occur CDFG 2008

Phasianus colchicus woodland and edges of woods), grassy steppe, desert oases, MCH, within suitable NatureServe
riverside thickets, swamps and open mountain forest. habitat. 2008

Wild turkey Pinyon-Juniper woodlands Yearlong - AGS, BOP, BOW, Potentially occur CDFG 2008

Meleagris gallopavo CRC, MCH, MHW, MRI, PPN within suitable NatureServe
habitat. 2008

Band-tailed pigeon Lower elevations and transition zone of mixed conifer forest Winter - BOP, BOW, MCH Potentially occur CDFG 2008

Columba fasciata between 1,200- and 55,000-foot elevation Yearlong -MHC, MHW, PPN within suitable NatureServe
Summer - MRI habitat. 2008

Blue grouse Mixed forests dominated by Black Oak, Lodgepole Pine, Red Yearlong - AGS, MHW, MRI, Potentially occur CDFG 2008

Dendragopus obscures Fir, Mountain Hemlock and White Pine dominated forest from PPN within suitable NatureServe
1,200- to 7,500-foot elevation habitat. 2008

California quail Lower elevations and transition zone of mixed conifer forest Yearlong - AGS, BOP, BOW, Potentially occur CDFG 2008

Callipepla californica between 1,200- and 7,000-foot elevation CRC, MCH, MHC, MHW, MRI, within suitable NatureServe

PPN habitat
Mountain quail Open, brushy stands of conifer and deciduous forest, woodland Yearlong - AGS, BOP, CRC, Potentially occur CDFG 2008

Oreortyx pictus

and chaparral.

MCH, MHC, MHW, MRI, PPN

within suitable
habitat

Zeiner et al.
1988, 1990a,b

Common moorhen
Gallinula chloropus

Freshwater marshes, canals, quiet rivers, lakes, ponds,
mangroves, primarily in areas of emergent vegetation and grassy
borders.

Yearlong - LAC

Potentially occur
within suitable
habitat.

CDFG 2008
NatureServe
2008
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Common Name/

Temporal and Spatial

Occurrencein

Scientific Name SUEDIAEIES N3 Distribution® Project Vicinity | Reerences
American coot Open water areas, along lake shores and stream edges, and in Winter - AGS, Yearlong - LAC Potentially occur CDFG 2008
Fulica americana marshes within suitable NatureServe

habitat. 2006
Mourning dove Lower elevations and transition zone of mixed conifer forest Yearlong - AGS, BOP, BOW, Potentially occur CDFG 2008
Zenaida macroura between 1,200- and 5,500-foot elevation CRC, MCH, MHC within suitable NatureServe
Summer - MHW, MRI, PPN habitat 2008
American crow Open and partly open country: agricultural lands, suburban Yearlong - AGS, BOP, Potentially occur CDFG 2008
Corvus brachyrhynchos areas, orchards, and tidal flats. BOW,CRP, LAC, MHW, within suitable NatureServe
Migrant -MHC, MR, PPNI habitat. 2008
MAMMALS
Virginia opossum Very adaptable; may be found in most habitats. Prefers wooded Yearlong - AGS, BOP, BOW, Potentially occur CDFG 2008
Didelphisvirginiana riparian habitats. Also in suburban areas. Abandoned burrows, CRP, MCH, MHC, MHW, MRI, within suitable NatureServe
buildings, hollow logs, and tree cavities are generally used for PPN habitat. 2008
den sites.
Brush rabbit Dense scrub and brushy edges of habitats, chaparral, and cactus. Yearlong - AGS, BOP, BOW, Potentially occur CDFG 2008
Sylvilagus bachmani Usually near dense vegetative cover. CRC, CRP, MCH, MHC, MHW, within suitable NatureServe
MRI, PPN habitat. 2008
Desert cottontail Various habitats; dry uplands as well as low valleys and Yearlong - AGS, BOP, BOW, Potentially occur CDFG 2008
Sylvilagus audubonii canyons. May inhabit open grasslands, brushlands, edges of CRC, CRP, MCH, within suitable NatureServe
foothill woodlands, willow thickets, sometimes in cultivated habitat. 2008
fields or under buildings.
Black-tailed jackrabbit Open plains, fields, and deserts; open country with scattered Yearlong - AGS, BOP, BOW, Potentially occur CDFG 2008
Lepus californicus thickets or patches of shrubs. CRC, CRP, MCH, MHC, MHW, within suitable NatureServe
PPN habitat. 2008
Summer - MRI
Douglas’ squirrel Coniferous forests, in upper pine belt and in fir, spruce, and Yearlong - MHC, MHW, MRI, Potentially occur CDFG 2008
Tamiasciurus douglasii hemlock forests. PPN within suitable NatureServe
habitat. 2008
American beaver Readily occupy artificial ponds, reservoirs, and canals if food is Yearlong - AGS, BOW, LAC, Potentially occur CDFG 2008
Castor canadensis available. MHC, MRI within suitable NatureServe
habitat. 2008
Common muskrat Fresh emergent wetland habitat in valley foothill and montane Yearlong - LAC, MRI Potentially occur CDFG 2008

Ondatra zbethicus

riparian, aspen, lacustrine, riverine and estuarine habitats.

within suitable
habitat.

Zeiner et al.
1988, 1990a,b

Coyote
Canislatrans

Wide range of habitats in its extensive range, from open prairies
of the west to the heavily forested areas of the Northeast;
sometimes found in cities.

Yearlong - AGS, BAR, BOP,
BOW, CRC, CRP, MCH, MHC,
MHW, MRI, PPN

Potentially occur
within suitable
habitat.

CDFG 2008
NatureServe
2008
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Common Name/

Temporal and Spatial

Occurrencein

Scientific Name SIS B AR VYR Distribution® Project Vicinity | REferences
Gray fox Often found in woodland and shrubland in rough, broken Yearlong - AGS, BOP, BOW, Potentially occur CDFG 2008
Urocyon cinereoargenteus country. CRC, CRP, MCH, MHC, MHW, within suitable NatureServe
MRI, PPN habitat. 2008
Raccoon Various habitats; usually in moist situations, often along streams Yearlong - AGS, BOP, BOW, Potentially occur CDFG 2008
Procyon lotor and shorelines. CRC, CRP, LAC, MCH, MHC, within suitable NatureServe
MHW, MRI, PPN habitat. 2008
Ermine Prefers wooded areas with thick understory near watercourses. Yearlong -MHC, MHW, MRI, Potentially occur CDFG 2008
Mustela erminea Rarely occurs in heavily forested regions. PPN within suitable NatureServe
habitat. 2008
Long-tailed weasel Wide variety of habitats, usually near water. Favored habitats Yearlong - AGS, BOP, BOW, Potentially occur CDFG 2008
Mustela frenata include brushland and open woodlands, field edges, riparian CRC, , CRP, MCH, MHC, MHW, within suitable NatureServe
grasslands, swamps, and marshes. MRI, PPN habitat. 2008
American mink Forested, permanent or semi-permanent wetlands with abundant Yearlong - LAC, MRI Potentially occur CDFG 2008
Neovision vision cover, marshes and riparian zones. within suitable NatureServe
habitat. 2008
Western spotted skunk Brushy canyons, rocky outcrops on hillsides and walls of Yearlong - AGS, BOP, BOW, Potentially occur CDFG 2008
Soilogale gracilis canyons. CRC, CRP, MCH, MHC, MHW, within suitable NatureServe
MRI, PPN habitat. 2008
Striped skunk Semi-open country with woodland and meadows interspersed, Yearlong - AGS, BOP, BOW, Potentially occur CDFG 2008
Mephitis mephitis brushy areas, bottomland woods. Frequently found in suburban CRC, CRP, MCH, MHC, MHW, within suitable NatureServe
areas. MRI, PPN habitat. 2008
Western gray squirrel Dependent upon mature stands of mixed conifer and oak Yearlong - BOP, BOW, MCH, Potentially occur CDFG 2008
Sciurus griseus habitats, closely associated with oaks. MHW, MRI, PPN within suitable NatureServe
habitat. 2008
Black bear Occur in fairly dense, mature stands of many forest habitats Yearlong - AGS, BOP, CRC, CRP, | Potentially occur CDFG 2008
Ursus americanus mostly above 3,000-feet elevation, and feed in a variety of LAC, MCH, MHC, MHW, MRI, within suitable NatureServe
habitats including brushy stands of forest, valley foothill PPN habitat. 2008
riparian and wet meadows.
American badger Prefers open areas and may also frequent brushlands with little Yearlong - AGS, BAR, BOP, Potentially occur CDFG 2008
Taxidea taxus groundcover. When inactive, occupies underground burrow. BOW, CRC, CRP, MCH, MHC, within suitable NatureServe
MHW, MRI, PPN habitat. 2008
Mule deer Early to intermediate successional stages of most forest, Yearlong - AGS, BOP, BOW, Potentially occur CDFG 2008
Odocoileus hemionus woodland, and brush habitats interspersed with herbaceous CRC, , CRP, MCH, MHC, MHW, within suitable NatureServe
openings, dense brush or tree thickets, riparian areas, and MRI, PPN habitat. 2008
abundant edge
Bobcat Various habitats including deciduous-coniferous woodlands and Yearlong - AGS, BOP, BOW, Potentially occur CDFG 2008
Felisrufus forest edge, hardwood forests, swamps, forested river CRC, , CRP, MCH, MHC, MHW, within suitable NatureServe
bottomlands, brushlands, deserts, mountains, and other areas MRI, PPN habitat. 2008

with thick undergrowth.
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Common Name/ . . Temporal and Spatial Occurrencein
Scientific Name SUEDIAEIES N3 e Project Vicinity | Reerences
Wild pig Densely forested mountainous terrain, brushlands, dry ridges, Yearlong - AGS, BOP, BOW, Potentially occur CDFG 2008
Sus scrofa swamps; sometimes in fields, marshes. Often in mixed CRC, CRP, MCH, MHC, MHW, within suitable NatureServe
hardwood forest with permanent water source. Seasonal changes MRI, PPN habitat. 2008
in habitat use are linked to food availability.
CWHR Habitat Types:

AGS = Annual Grassland

BAR = Barren

BOP = Blue Oak Foothill Pine

BOW = Blue Oak Woodland

CRC = Chamise-Redshank Chaparral

CRP = Irrigated Row and Field Crop

LAC = LacustrineMCH = Mixed Chaparral

MHC = Mixed Hardwood Coastal

MHW = Interior Mixed Hardwood

MRI= Montane Riparian

PPN = Ponderosa Pine

URB = Urban
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California Natural Diversity Data Base

A query of the CNDDB for special-status species for quadrangles located immediately upstream
of the Project area identified 10 special-status species (CDFG 2010b). Queries were conducted
for Standard, Hetch Hetchy Reservoir, Tuolumne, Lake Eleanor, Duckwall Mountain, Cherry
Lake South, Groveland, and Jawbone Ridge USGS topographic quadrangles. Special-status
species occurrences included 10 mammals: Yuma myotis, long-eared myotis, fringed myotis,
long-legged myotis (Myotis volans), silver-haired bat (Lasionycteris noctivagans), western red
bat, spotted bat, Townsend’s big-eared bat, pallid bat, and western mastiff bat.

The CNDDB query for special-status species in the upper Tuolumne River above the Project area
also provided citations identifying five source documents for reported occurrences. The
occurrences presented in these source documents were reported to the CNDDB. The source
documents cited by the CNDDB include:

Pierson, E.D. (University of California, Berkeley) - Field survey form for Eumops perotis
(Californicus), August 26, 1992.

Pierson, E.D. and W. Rainey - Distribution, habitat associations, status and survey
methodologies for three molossid bat species and the vespertilionid. Final Report Cal
Fish and Game Wildlife Management Division, April 6, 1998.

Pierson, E.D., W.E. Rainey, and C.J. Corben - Seasonal patters of bat distribution along and
altitudinal gradient in the Sierra Nevada. January 2001.

Pierson, E.D. and W. Rainey - Distribution of the spotted bat, Euderma maculatum, in
California. Journal of Mammalogy 79(4): 1296-1305. 1998.

Pierson, E.D., W.E. Rainey, and C. Corben - Distribution and status of western red bats
(Lasiurus blossevillii) in California. April 15,2004,

Project Area

In addition to the information obtained from the CNDDB and CWHR, five additional source
documents were found and reviewed related to wildlife resources within the Project area.

University of California, Berkeley, Museum of Vertebrate Zoology

The Museum of Vertebrate Zoology (MVZ) database was queried for special-status species
occurrences along the Tuolumne River. The query revealed 129 species occurrences, of which
four occur in the area surrounding the Project. These occurrences included pallid bat (Catalog
No. 103893), big brown bat (Eptesicus fuscus, Catalog No. 107240), Yuma myotis (Catalog No.
103745, 103747, 103754, 103755, 103422, 103743, 103423, 103746, 103748, 103753, 103756,
103424, 103744, 103738, 103740, 103750, 103742, 103752, 105213, 103739, 103741, 103751,
103749), Brazilian free-tailed bat (Tadarida brasiliensis, Catalog No. 105216, 103426, 103435,
103433, 103432, 103427, 103434, 103436, 103429, 103431, 103430, 103428, 103425).
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1978 Don Pedro Grassland Wildlife Observations (BLM 1978)

The Don Pedro grassland area is located on the eastern side of the reservoir. In February, April,
June and December of 1978, the BLM conducted wildlife surveys within the Don Pedro
grassland. During the surveys, 37 bird species, eight mammal species and one reptile were
observed. Of those, only the grasshopper sparrow is designated as SSC.

Final Red Hills Management Plan and Environmental Assessment (BLM 1985)

In 1985, the Final Red Hills Management Plan and Environmental Assessment was written by
BLM to provide direction and actions for managing the use of approximately 7,100 acres of
public lands in the Red Hills of Tuolumne County. The document includes the final
Management Plan, comments received on the draft Management Plan and draft Environmental
Assessment (EA), and revisions to the draft EA.

The management plan lists nine objectives, one of which is specific to wildlife. The objective
specific to wildlife states: “improve available habitat for resident wildlife species by providing
permanent water sources.” In order to achieve this objective, the BLM identified four actions
that would (1) cooperate with the CDFG on wildlife releases in Six Bit and Poor Man’s Gulch,
(2) install two water guzzlers for upland game, (3) issue no new grazing leases and examine
grazing impacts on rare plants near Poor Man’s gulch, and (4) allow no fuelwood sales within
the management area.

2007 Red Hills Bird Report (Turner 2007)

This brief summary report discusses sightings of bird species by John Turner in the Red Hills.
Reported observations of special-status species included two sightings of yellow-breasted chat.

Vertebrate Species Known to Occur in the Red Hills (BLM 2010)

In 2010, the BLM Mother Lode Field Office provided a list of vertebrate species known to occur
in the Red Hills area. The list includes 91 birds, seven mammals, six reptiles, and five fish
species (fish are discussed in Section 5.3 of this PAD). Of the 109 species occurrences known to
exist in the Red Hills, six are designated as SSC (American white pelican, olive-sided flycatcher,
loggerhead shrike, yellow-breasted chat, vesper sparrow, and western pond turtle), and one is
designated as SSC and BLM-S (Burrowing owl).

Lower Tuolumne River

Eight studies were reviewed related to wildlife resources of the lower Tuolumne River area. For
the purpose of this PAD, the lower Tuolumne River is considered to be that portion of the
Tuolumne River beginning immediately below Don Pedro Dam downstream to the confluence of
the Tuolumne and San Joaquin rivers.
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SFPUC Water System Improvement Program (WS P) Final Program Environmental Impact
Report

As part of the WSIP, an evaluation was performed on potential effects to terrestrial biological
resources and aquatic resources resulting from CCSF’s construction and operation of certain
improvements to the Hetch Hetchy system. While the evaluation was specific to the Hetch
Hetchy Aqueduct between the Oakdale and Telsa Portal, it does provide a general overview of
resources within the San Joaquin ecological region, which encompasses the lower Tuolumne
River. Section 4.6 of the WSIP focuses on sensitive habitats and key special-status species,
which included those that have been formally listed under CESA and ESA, as well as species
having special sensitivity in the WSIP program area. For the purpose of this PAD, species
included in the WSIP evaluation that have been formally listed under CESA and ESA are
discussed in Section 5.5, Threatened and Endangered Species.

According to the WSIP, a total of 68 percent of the habitat in the San Joaquin ecological region
has been converted to cropland (34 percent), orchards and vineyards (28 percent), or urban use
(six percent). The remaining habitat is comprised of annual grasslands (23 percent), blue oak
woodland (six percent), and valley foothill riparian vegetation, freshwater emergent wetlands
and aquatic habitats (three percent). Sensitive natural communities have been identified in the
eastern foothills of the San Joaquin Valley and near the San Joaquin River and its floodplain.
These communities include: valley needlegrass grassland and pine bluegrass grassland; northern
hardpan vernal pool; alkali meadow; costal and valley freshwater marsh; and great valley
cottonwood riparian forest, great valley mixed riparian forest, Great Valley vallen oak riparian
forest, great valley willow scrub and great valley elderberry scrub. The WSIP identified the
presence of three birds (Swainson’s hawk [Buteo swainsoni], western burrowing owl [Athene
cunicularia hypugaea] and Least Bell’s vireo [Vireo belli pusillus]) and two mammals (San
Joaquin kit fox [Vulpes macrotis mutica], riparian or San Joaquin woodrat [Neotoma fuscipes
riparia]) as occurring or with the potential to occur in the San Joaquin ecological region. Of
these, only the western burrowing owl is not listed under the California Endangered Species Act
(CESA) or ESA. While specific occurrences of western burrowing owl are not presented in the
evaluation, they are described as occurring in agricultural fields, grasslands and along the banks
of canals.

Reconnaissance Level Biological Survey for the Hughson Wastewater Treatment Plant (City of
Hughson 2007)

This source document discusses a biological survey done along the lower Tuolumne River near
the City of Hughson. Their preliminary special-status wildlife species query of available
occurrence reports (CNDDB, and Quad Knopf file) determined the presence or potential
presence of 17 special-status terrestrial wildlife species. Of these 17 species, only burrowing
owl, Tricolored blackbird and western pond turtle were not CESA and/or ESA-listed species. In
addition to occurrence reports obtained from the CNDDB and Quad Knopf files, the City of
Hughson compiled a list of plants and animals observed during the field surveys. This list
included 44 species, of which 26 were animals (22 birds, one amphibian, and three mammals).
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Delaney Aggregates Biological Resources Assessment (WRA 2008)

This source document discusses biological surveys done along the Tuolumne River four miles
west of the City of La Grange. The preliminary special-status wildlife species search identified
seven special-status species within five miles of the Delaney Property. Of those, only American
badger, mountain plover and tricolored blackbird were designated as special-status species by the
CDFG and or BLM. Additionally, 31 common, non-special-status wildlife species were
identified during the course of the site assessment.

The Tuolumne River Restoration Projects. Biological Sciences Technical Background Report
(Stillwater 1998)

This study discusses wildlife, plant and wetland/riparian resources along nearly 10 miles of the
Tuolumne River between the town of La Grange and Geer Road, as well as sites for source
material at La Grange Reservoir.

Stillwater Sciences identified 44 special status wildlife species (three reptiles, 30 birds, and 11
mammals) that occur or have the potential to occur in the restoration area. The list compiled
included special-status species considered under this section of the PAD (BLM-S and SSC) as
well as CESA- and ESA-listed species. Since this list was compiled in 1998, many of the
species’ status have changed. According to CDFG’s July 2009 Special Animals List, 20 of the
41 species are currently designated as BLM-S or SSC. These include:

] Species designated as BLM-S: Black-crowned night heron, ferruginous hawk, San Joaquin
pocket mouse, small-footed myotis, long-eared myotis, and fringed myotis.

] Species designated as SSC: western pond turtle (Actinemys marmorata [this species is
discussed in Section 5.3 of this PAD]), silvery legless lizard (Anniella pulchra pulchra),
American white pelican, northern harrier, loggerhead shrike, yellow warbler, and yellow-
breasted chat

] Species designated as both BLM-S and SSC: coast (California) horned lizard, tricolored
blackbird, mountain plover (Charadrius montanus), western burrowing owl, Townsend’s
big-eared bat, western mastift bat, and pallid bat

Of the above species only the American white pelican, black-crowned night heron, and northern
harrier were documented within the restoration project area.

California Natural Diversity Database

A query of the CNDDB for special-status species for quadrangles located immediately
downstream of the Project area identified three special-status species (CDFG 2010b). Queries
were conducted for Riverbank, Waterford, Paulsell, Cooperstown, La Grange, Westley, Brush
Lake, Ceres, and Denair USGS topographic quadrangles. Special-status species occurrences
included three birds: burrowing owl, Suisun song sparrow and tricolored blackbird.
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The Grinnell Resurvey Project (Yosemite Report 2004 and Inventory and Monitoring Final
Report)

Beginning in 2003 the University of California (UC) Berkeley MVZ began The Grinnell
Resurvey Project, which provided updated information on species distributions, habitat and
community changes since Joseph Grinnell and Tracy Storer originally published Animal Life in
the Yosemite in 1924. Species surveys by the MVZ were conducted along Grinnell’s Yosemite
Transect, which encompassed Yosemite National Park as well as areas outside of the Park
including the Tuolumne and Merced rivers. The Grinnell Resurvey Project survey areas that
occur below the Project Boundary include La Grange and Snelling. Survey methods employed
by MVZ for mammals included live trapping, and point count and line transects for birds.

Mammal capture data from 2004 were combined for the La Grange and Snelling area. Species
captured included ornate shrew (Sorex ornatus), desert cottontail (Sylvilagus audubonii),
California ground squirrel (Spermophilus beecheyi), Botta’s pocket gopher (Thomomys bottae),
Heermann’s kangaroo rat (Dipodomys heermanni), San Joaquin pocket mouse (Perognathus
inornatus), brush mouse (Peromyscus boylii), large-eared woodrat (Neotoma macrotis), deer
mouse (Peromyscus maniculatus), western harvest mouse (Reithrodontomys megalotis),
California vole (Microtus californicus), house mouse (Mus musculus), and black rat (Rattus
rattus).

In 2004, bird surveys conducted by the MVZ along the La Grange Transect recorded 71 species.
The MVZ compared their bird survey results to those conducted by Grinnell by via a change
index. Change index values ranged from +1 to -1, with +1 indicating species gain, -1 indicating
species loss, and 0 indicating no change. The MVZ found that 32 of the species documented in
2004 had a value of +1, indicating they were not originally recorded by Grinnell. The MVZ also
found that 19 of the species documented by Grinnell had a value of -1, indicating they were not
documented by the MVZ. Of the 71 bird species recorded by the MVZ only three are special-
status, and they include: white-tailed kite (Elanus leucurus), yellow warbler, and yellow-
breasted chat.

San Joaquin National Wildlife Refuge Final Comprehensive Conservation Plan (2007)

Established in 1987, the San Joaquin National Wildlife Refuge (NWR) primary goal was the
protection and management of wintering habitat for Aleutian Canada geese (Branta Canadensis
leucorpareia). Since then, the Refuge has expanded its focus to include ESA-listed species, as
well as migratory birds, and other wildlife dependent on wetlands and riparian flood plain
habitat, and restoration of habitat and ecological process. The main body of the Refuge is
located along the San Joaquin River, encompassing the San Joaquin and Tuolumne River
confluence and the San Joaquin and Stanislaus River confluence. The Mohler Tract of the
Refuge is an unattached parcel located three miles east of the main Refuge along the northern
bank of the Stanislaus River. Of the 325 species of wildlife, with the potential to occur in the
refuge, 237 species have been documented. Birds make up the majority of species known to
occur with 164 species, followed by fish (34), mammals (23), reptiles (seven), amphibians (five),
and invertebrates (four).
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University of California, Berkeley, Museum of Vertebrate Zoology (MVZ)

The MVZ database was queried for special-status species occurrences along the Tuolumne
River. The query revealed 129 species occurrences, of which 11 were documented along the
lower Tuolumne River. These occurrences included yellow-breasted chat (Catalog Nos. 147102
and 147103), dusky flycatcher (Empidonax oberholseri, Catalog No. 168380), gray flycatcher
(Empidonax wrightii, Catalog No. 148192), great horned owl (Bubo virginianus, Catalog No,
145442), lark sparrow (Chondestes grammacus, Catalog No. 147855), black-throated gray
warbler (Dendroica nigrescens, Catalog No. 146987), northern mockingbird (Mimus polyglottos,
Catalog No. 146466), savannah sparrow (Passerculus sandwichensis, Catalog Nos. 147753,
147754, and 147755), phainopepla (Phainopepla nitens, Catalog Nos. 146699 and 146700),
Harris’s sparrow (Zonotrichia leucophrys, Catalog No. 147960), and barn owl (Tyto alba,
Catalog Nos. 145414 and 145415).

54.2 Botanical Resour ces
54.2.1 Special-Status Plants

For the purpose of this PAD, a special-status botanical species is a species that has a reasonable
possibility of occurring in the Project area and meets one or more of the following criteria:

u Found on the CDFG’s list of California Rare (SR) species listed under the Native Species
Plant Protection Act of 1977 (CDFG 2010a).

u Found on CDFG’s list of Proposed (SP) or Candidate (SC) species for listing as
endangered or threatened under the California Endangered Species Act (CESA) (CDFG
2010b).

] Found on the list of plants proposed for listing under the federal ESA. Plants on the list
that are considered special-status for the purpose of the relicensing are those species that
are proposed for listing as endangered or threatened under the ESA (FPE and FPT,
respectively), candidates for listing under the ESA (FC), or proposed for delisting from the
ESA (FPD) (USFWS 2010a,b).

] Found on the California Native Plant Society’s (CNPS) Inventory of Rare and Endangered
Plants (CNPS 1A/1B-4) (CNPS 2010).

] Found on BLM List of Sensitive Species. These plants are designated as BLM-S in the
PAD. Note that, for the purpose of this listing, these species are afforded special-status
consideration where they occur on public land administered by BLM (BLM 2009).

Botanical species that are on the list as state threatened (ST) or endangered (SE) under the CESA
are considered separately in the Threatened, Endangered and Fully Protected Species section of
this PAD (Section 5.5). Both documented and potentially occurring special-status plants in the
Project area are described below based on the results of queries to the CNDDB (CDFG 2010a),
the USFWS Endangered Species Program (USFWS 2010a,b), and the CNPS Inventory of Rare
and Endangered Plants database (CNPS 2010). Database queries included all USGS 1:24,000
topographic quadrangles that include the existing FERC Project Boundary and the surrounding
quadrangles. Quadrangles containing the Project Boundary include Chinese Camp, La Grange,
Moccasin, Penon Blanco Peak, Sonora, and Standard.

Table 5.4.2-1 lists the 41 special-status plants known to occur or with the potential to occur in
the Project area. Thirteen plants (32 percent) are listed as BLM-S.
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Table5.4.2-1 Special-status plants known or with the potential to occur in the general vicinity of the Project.
. Elevation . .

Common Name/ Flowering . . Occurrencein Project

Scientific Name Status' Period Rgrt])ge FEBiE MEUrEmEDS Vicinity*®
Henderson’s bent grass CNPS3 Apr-Jun 230-1,001 Valley and foothill grasslands, vernal pools New Melones Dam
Agrostis hender sonii
Jepson’s onion CNPSIB Apr-Aug 984-4,331 Chaparral, cismontane woodland, lower Sonora,
Allium jepsonii BLM-S montane coniferous forest Tuolumne
three-bracted onion CNPS 1B Apr-Aug 3,609-9,843 | Chaparral, lower montane coniferous forest, Columbia SE, Twain Harte
Allium tribracteatum upper montane coniferous forest, volcanic

soils
Rawhide Hill onion CNPS 1B, Mar-May 984-1,969 Cismontane woodland, serpentine Sonor a, Chinese Camp,
Allium tuolumnense BLM-S M occasin
Nissenan manzanita CNPS 1B, Feb-Mar 1,476-3,609 Closed-cone coniferous forest, chaparral Sonora
Arctostaphylos nissenana BLM-S
big-scale balsamroot CNPS 1B, Mar-Jun 295-3,461 Chaparral, cismontane woodland valley and Hornitos
Balsamorhiza macrolepis BLM-S foothill grassland, sometimes serpentine
var. macrolepis
Chinese Camp brodiaeca CNPS 1B, May-Jun 1,263 Ultramafic, valley and foothill grassland, Chinese Camp, Sonora,
Brodiaea pallida FT, SE cismontane woodland, vernal streambeds, New Melones Dam
often serpentine
Hoover’s calycadenia CNPS 1B Jul-Sep 213-984 Cismontane woodland, valley and foothill La Grange,
Calycadenia hooveri grassland Snelling, Merced Falls,
Cooperstown, Keystone
succulent owl’s clover CNPS 1B, Apr-May 164-2,461 Vernal pools Cooperstown, Snelling, Merced
Castilleja campestris ssp. FT, SE Falls
succulenta
Hoover’s spurge CNPS 1B, Jul-Sep 82-820 Vernal pools Cooperstown, Turlock Lake
Chamaesyce hooveri FT (Oct)
Red Hills soaproot CNPS 1B, May-Jun 804-4,068 Chaparral, cismontane woodland, lower Chinese Camp, Sonora
Chlorogalum grandiflorum BLM-S montane coniferous forest, serpentine, New Melones Dam, Keystone
gabbroic and other soils

Small’s southern clarkia CNPS 1B May-Aug 2,625-6,808 Cismontane woodland, lower montane Tuolumne, Twain Harte,
Clarkia australis coniferous forest, Coulterville, Hornitos
Mariposa clarkia CNPS 1B, May-Jul 984-3,232 Chaparral, cismontane woodland, serpentine Sonor a, Tuolumne, Twain
Clarkia bhiloba ssp. australis BLM-S Harte, Coulterville, Hornitos
beaked clarkia CNPS 1B, Apr-May 197-1,640 Cismontane woodland, valley and foothill Penon Blanco Peak, M occasin,
Clarkia rostrata BLM-S grassland New Melones Dam,

Cooperstown, Snelling, Merced
Falls, Coulterville, Hornitos
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: Elevation . .
Common Name/ Flowerin . . Occurrence in Project
Scientific Name Status' Pariod Rg’:)ge RS RELVITEEES Vicinity??
Hoover’s cryptantha CNPS 1A Apr-May 30-492 Inland dunes, valley and foothill grassland Cooperstown
Cryptantha hooveri
Mariposa cryptantha CNPS 1B, Apr-Jun 656-2,133 Chaparral, serpentine La Grange, Chinese Camp
Cryptantha mariposae BLM-S Sonor a, Keystone, Coulterville,
Hornitos
dwarf downingia CNPS 2 Mar-May 3-1,460 Valley and foothill grassland, vernal pools La Grange,
Downingia pusilla Cooperstown, Snelling, Merced
Falls

Tuolumne button-celery CNPS 1B May-Aug 755-9,849 Cismontane woodland, lower montane Standard, Sonora, Chinese
Eryngium pinnatisectum coniferous forest, vernal pools, mesic Camp, Moccasin,

New Melones Dam, Columbia
Delta button-celery CNPS 1B, Jun-Oct 33-322 Riparian scrub Turlock Lake
Eryngium racemosum SE
spiny-sepaled button-celery CNPS 1B Apr-May 262-837 Valley and foothill grassland, vernal pools La Grange,
Eryngium spinosepalum New Melones Dam, Snelling,

Merced Falls
Tuolumne fawn lily CNPS 1B, Mar-Jun 1,673-4,019 Broadleafed upland forest, chaparral, Standard,
Erythronium tuolumnense BLM-S cismontane woodland, lower montane Columbia, Columbia SE,
coniferous forest Tuolumne, Twain Harte
stink bells CNPS 4 Mar-Jun 33-5,102 Chaparral, cismontane woodland, pinyon and | Sonora, Chinese Camp, Penon
Fritillaria agrestis juniper woodland, valley and foothill Blanco Peak
grassland

delicate bluecup CNPS 1B May-Jun 3,609-6,234 Chaparral, cismontane woodland Chinese Camp
Githopsistenella
Bisbee Peak rush-rose CNPS 3 Apr-Jun 147-2,756 Chaparral, often serpentine, gabbroic or lone Sonora
Helianthemum suffrutescens soils
Parry’s horkelia CNPS 1B, Apr-Sep 262-3,396 Chaparral, cismontane woodland, Tone Coulterville
Horkelia parryi BLM-S formation
Tuolumne iris CNPS 1B May-Jun 1,394-4,593 Cismontane woodland, lower montane Columbia, Columbia SE
Iris hartwegii ssp. coniferous forest
columbiana
knotted rush CNPS 2 Jul-Sep 98-6,496 Meadows, seeps, marshes, swamps La Grange,
Juncus nodosus Cooperstown
Congdon’s lomatium CNPS 1B, Mar-Jun 984-6,890 Chaparral, cismontane woodland, serpentine Sonor a, Chinese Camp,
Lomatium congdonii BLM-S M occasin,

New Melones Dam, Keystone
Stebbins’ lomatium CNPS 1B Mar-May 4,085-6,430 | Chaparral, lower montane coniferous forest, Twain Harte

Lomatium stebbinsii

gravelly, volcanic clay
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: Elevation . .
Common Name/ Flowerin . . Occurrencein Project
Scientific Name Status' Period Rg’:)ge AN R UIAE = Vicinity?? J
shaggyhair lupine CNPS 1B, Apr-May 853-2,707 Chaparral, cismontane woodland, serpentine Sonora, M occasin,
Lupinus spectabilis BLM-S New Melones Dam, Groveland,
Coulterville, Hornitos
slender-stemmed CNPS 1B, Apr-Aug 2,953-5,741 Cismontane woodland, lower montane Groveland
monkeyflower BLM-S coniferous forest, meadows and seeps, upper
Mimulus filicaulis montane coniferous forest, vernally mesic
pansy-faced monkeyflower CNPS 1B Apr-Jul 1,969-6,562 | Lower montane coniferous forest, meadows Standard,
Mimulus pulchellus and seeps, vernally mesic, often disturbed Angels Camp, Groveland, Twain
areas Harte
veiny monardella CNPS 1B May-Jul 197-1,345 Cismontane woodland, valley and foothill New Melones Dam
Monardella douglasii ssp. grassland, heavy clay
venosa
Merced monardella CNPS 1A May-Aug 115-328 Valley and foothill grassland La Grange,
Monardella leucocephala Cooperstown
Colusa grass CNPS 1B, May-Aug 16-656 Vernal pools Cooperstown, Turlock Lake
Neostapfia colusana FT, SE
hairy orcutt grass CNPS 1B, May-Sep 151-656 Vernal pools Cooperstown, Turlock Lake
Orcuttia pilosa FE, SE
Red Hills ragwort CNPS 1B, Jun-Jul 853-1,263 Cismontane woodland, serpentine seeps Chinese Camp, M occasin
Packera clevelandii BLM-S
Layne’s ragwort CNPS 1B, Apr-Aug 66-3,281 Chaparral, cismontane woodland, serpentine Chinese Camp, M occasin
Packera layneae FT, SR or gabbroic, rocky
Hartweg’s golden sunburst CNPS 1B, Mar-Apr 49-492 Cismontane woodland, valley and foothill La Grange,
Pseudobahia bahiifolia FE, SE grassland Cooperstown, Snelling, Merced
Falls, Tuolumne
Greene’s tuctoria CNPS 1B, May-Jul 98-3,510 Vernal pools Cooperstown
Tuctoria greenei FE, SR (Sep)
Red Hills vervain CNPS 1B, May-Sep 853-1,312 Cismontane woodland, valley and foothill Sonor a, Chinese Camp,
Verbena californica FT, ST grassland, usually serpentine seeps and Keystone

creeks

Special-status:

BLM-S: Bureau of Land Management Sensitive Plant Species
FE: Federal Endangered Species
FT: Federal Threatened Species
SE: California Endangered Species

SR: California Rare Species

ST: California Threatened Species
CNPS: California Native Plant Society listed species
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1A: Species presumed extinct in California
1B: Species considered rare or endangered in California and elsewhere (no legal protection)

2: Species considered rare or endangered in California but more common elsewhere (no legal protection)
3: More information needed about this species
4: Limited distribution; watch list

Occurrence in Project vicinity results based on a CNPS quadrangle search.

Bolded quads include the existing FERC Project Boundary, while non-bolded quads are surrounding

5-158 Pre-Application Document
Don Pedro Project, FERC No. 2299



5.0 Description of Environmental Conditions

5.4.2.2 Noxious Weeds

For the purpose of the PAD, noxious weeds are defined as those plant species listed as such by
the California Department of Food and Agriculture (CDFA). State-designated noxious weeds
are typically assigned one of three ratings: (1) A-list species are mandated for eradication or
control; (2) B-list species are widespread plants that Agricultural Commissioners can
nevertheless designate for local control efforts; and (3) C-list species are considered too
widespread for funding of control efforts (CDFA 2010).

Known and potential noxious weed occurrences are listed in Table 5.4.2-2 (NRCS 2009; Cal-IPC
2006). A total of 29 noxious weeds are known to occur or have the potential to occur within the
Project area.

5423 Upper Tuolumne River
Two studies were reviewed related to botanical resources of the upper Tuolumne River.

Exotic Species Threat Assessment in Sequoia, Kings Canyon, and Yosemite National Parks
(USGS 2001)

The first source document details results of exotic species surveys at Sequoia-Kings Canyon and
Yosemite National Parks. The surveys primarily targeted areas of human disturbance. Exotics
were broken into four categories: Category 1 species were restricted to a small number of areas
and caused serious impacts to native flora and fauna; Category 2 species were restricted to a few
sites, but had little impact on native species; Category 3 species were broadly distributed and had
a great impact; and Category 4 species were other exotic species that did not fit into the other
three categories. Seventy exotic species were rated as Category 1 species, 13 were placed in
Category 2 and two were ranked as Category 3. Category 1 and Category 3 species were the first
targeted for management in the parks.

Non-Native Vascular Plant Inventory of Riparian Areas in Yosemite National Park,
California (PRBO 2007)

The second source document details monitoring of non-native plant species in riparian areas in
Yosemite National Park. A total of 151 riparian plots were monitored and 69 (46 percent) of
them were found to have non-native plant species in them. Overall, 59 non-native species were
located in the plot. Of these, sheep sorrel (Rumex acetosella), cheat grass (Bromus tectorum),
foxtail fescue (Vulpia myuros), ripgut brome (Bromus diandrus), red clover (Trifolium hirtum)
and field hedge parsley (Torilis arvensis) were the most commonly found. Four of the plots
were done in the Tuolumne River below Hetch Hetchy Reservoir.

5424 Project Area

Four studies were reviewed related to botanical resources within the Project area.
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Table5.4.2-2 Noxious weeds known to occur or potentially occurring in thevicinity of the Proj ect.
%:;)ir:nngi?irl: NNZnnqqz CDFA Status* Flowering Period Elez;?; on Habitat
Russian knapweed B May-Sept Below 6,200 Fields, roadsides, cultivated ground,
Acroptilon repens disturbed areas
barbed goat grass B May-Aug Below 3,300 Disturbed sites, cultivated fields, roadsides
Aegilopstriuncialis
tree-of-heaven Not rated May Below 6,600 Riparian areas, grasslands, oak woodland
Ailanthus altissima
giant reed Not rated Mar-Nov Below 1,700 Riparian areas, floodplains, and ditches
Arundo donax
lens-pod whitetop B Apr-Aug Below 4,900 Wetlands
Cardaria chalepensis
hoary cress B May-Aug Below 4,900 Grasslands, meadows, riparian areas,
Cardaria spp. wetlands, marshes
Italian thistle C May-Jul Below 3,300 Roadsides, pastures, waste areas
Carduus pycnocephalus
distaff thistle A,B July-Aug Below 3,600 Disturbed sites
Carthamus spp.
purple starthistle B Jul-Oct Below 3,300 Disturbed areas
Centaurea calcitrapa
diffuse knapweed A Jun-Sep Below 7,600 Fields, roadsides
Centaurea diffusa
Iberian starthistle A Jul-Oct Below 3,300 Fields, roadsides, disturbed open sites,
Centaurea iberica grasslands, overgrazed rangelands, and
logged areas.
spotted knapweed A July-Aug Below 8,500 Open disturbed sites, grasslands, forested
Centaurea maculosa areas, roadsides
tocalote Not rated Apr-July Below 7,200 Open disturbed sites, grasslands, roadsides,
Centaurea melitensis waste places
yellow starthistle C Jun-Dec Below 4,300 Pastures, roadsides, disturbed grassland or
Centaurea solstitialis woodland
rush skeletonweed A May-Dec Below 2,000 Disturbed areas
Chondrilla juncea
Canada thistle B Jun-Sep Below 5,900 Disturbed areas
Cirsium arvense
bermudagrass C Jun-Aug Below 3,000 Disturbed areas
Cynodon dactylon
Scotch broom A Mar-Jun Below 3,300 Disturbed areas
Cytisus scoparius
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Cégir;]r?i?ir:: Elzrrnnz/ CDFA Status* Flowering Period Eleé?;lon Habitat
oblong spurge B Apr-Aug Below 3,300 Waste areas, disturbed sites, roadsides,
Euphorbia oblongata fields
edible fig Not rated Jun-Sep Below 3,300 Riparian woodland
Ficus carica
Klamath weed C Jun-Sep Below 4,900 Rangeland areas and pastures (especially
Hypericum perforatum when poorly managed), fields, roadsides
Dyer’s woad B Apr-Jun Below 3,300 Roadsides, fields, disturbed sites
Isatis tinctoria
perennial pepperweed B Apr-Aug Below 6,300 Beaches, tidal shores, saline soils, roadsides
Lepidium latifolium
purple loosestrife B Jun-Sep Below 5,300 Seasonal wetlands, ditches, cultivated fields
Lythrum salicaria
black locust Not rated Apr-Jun Below 6,300 Riparian areas, canyons
Robinia pseudoacacia
Russian thistle C Jun-Sep Below 8,800 Desert dunes and scrub, alkali playa
Salsola tragus
Chinese tallow tree Not rated Jun-Sep Below 8,800 Riparian areas
Sapium sebiferum
Spanish broom Not rated Mar-Jun Below 2,000 Open disturbed sites, grasslands, oak
Spartium junceum woodlands, riparian corridors, open forests
Medusahead C Apr-Jul Below 6,900 Disturbed sites, grassland, openings in oak
Taeniatherum caput-medusae woodlands and chaparral

* A = Mandated for eradication or control

B = Widespread species; eligible for local control efforts

C = Widespread species; not eligible for funding of local control efforts
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CalVeg Mapping (Forest Service 2004)

Upland vegetation was assessed using information from the USFS’s CalVeg mapping system,
which is publicly available data. The data were mapped using a GIS database and overlaid in
layers. The area described includes a half-mile buffer around the existing Project Boundary.
CalVeg classifications within this area were quantified using GIS.

The total area mapped was 49,534.7 acres, and the Project Boundary encompasses 18,370 acres.
The Project falls within two different CalVeg zones—Central Valley (49,977.5 acres or
98.8 percent) and South Sierran (557.2 acres or 1.2 percent). Four vegetation types represented
83 percent of the total area mapped: Water (22 percent); Blue Oak (31 percent); Annual Grasses
and Forbs (20 percent) and Chamise (10 percent). The CalVeg classification acreages within the
area mapped are summarized in Table 5.4.2-3, and the corresponding GIS maps are attached to
this section (Attachment 5.4.2-1). CalVeg classification descriptions for the Central Valley zone
are provided below.

Table5.4.2-3 Vegetation of the Project area.

. . Total Acresin Project Total Acresin ¥2mile
CalVeg Zone Regional Dominance Boundary Buffer
South Sierra Gray Pine -- 26.5
Ponderosa Pine -- 9.7
Canyon Live Oak 0.2 98.7
Blue Oak -- 2.5
Interior Live Oak 10.8 35.8
Chamise -- 6.1
Lower Montane Mixed Chaparral -- 141.0
Annual Grasses and Forbs 3.8 220.2
Barren/Rock -- 7.2
Water -- 9.4
Subtotal 14.8 557.2
Central Valley Douglas Fir-Ponderosa Pine 5.2 29.2
Gray Pine 447.5 3,125.2
Ponderosa Pine -- 128.1
Riparian Mixed Hardwood -- 5.5
Interior Mixed Hardwood 0.6 37.1
Canyon Live Oak -- 21.6
Blue Oak 3,326.9 15,181.1
Interior Live Oak 166.9 1,623.0
Chamise 542.2 4,733.5
Lower Montane Mixed Chaparral 277.0 3,052.1
Annual Grasses and Forbs 2,276.7 9,610.5
Agricultural -- 21.9
Barren/Rock 549.7 564.3
Water 10,762.6 10,844.5
Subtotal 18, 355.3 48,977.5
Total 18, 370.1 49,534.7

Source: CALVEG maps.
Tree-Dominated Alliances

Overall, tree-dominated habitats comprised 41 percent of the area mapped (20,324.0 acres). The
CalVeg tree-dominated alliances mapped within the Project area were Douglas Fir-Pine, Gray
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Pine, Ponderosa Pine, Riparian Mixed Hardwoods, Interior Mixed Hardwoods, Canyon Live
Oak, Blue Oak and Interior Live Oak. A discussion of each tree-dominated habitat is provided
within this section.

Douglas Fir-Pine Alliance (DP). This Alliance is a mixture of Douglas fir (Pseudotsuga
menziesii) and ponderosa pine (Pinus ponderosa) that usually occur on moderately steep
slopes below an elevation of about 5,200 feet. Canyon live oak (Quercus chrysolepis),
interior live oak (Quercus widlizeni), and blue oak (Quercus douglasii) are common
hardwood associates. Shrubs in low to mid montane environments are also likely to be
associated with these stands such as whiteleaf manzanita (Arctostaphylos viscida). The
Douglas Fir-Pine Alliance makes up 0.06 percent of the total area with 29.2 acres in the
Central Valley zone.

Gray Pine Alliance (PD). Gray pine (Pinus sabiniana) forms prominent open or sparse
stands throughout the foothills east and west of the Sacramento Valley (Central Valley
Ecological Province) at the lower elevations. These diverse stands occur mainly with blue
oak and interior live oak in the Project. Shrubs associated with this Alliance include
chamise (Adenostoma fasciculatum), wedgeleaf ceanothus (Ceanothus cuneatus), whiteleaf
manzanita, and birchleaf mountain mahogany (Cercocarpos betuloides). In the south,
mixed stands of gray pine and canyon live oak in this Alliance have been mapped in the
elevation range of about 4,200 to 4,600 feet, but the pine has been mapped as low as
100 feet. The alliance makes up 6.4 percent of the total area (3,151.7 acres) with
3,125.2 acres in the Central Valley and 26.5 acres in the South Sierran zone.

Ponderosa Pine Alliance (PP). Ponderosa pine occasionally dominates the vegetation of
sites that are less shaded than those occupied by Douglas fir in the same general elevation
range. Any of the common oaks may associate with the pine in this alliance, including
canyon live oak, interior live oak, black oak (Quercus kelloggii), blue oak, or very
infrequently, valley oak (Quercus lobata). The Ponderosa Pine Alliance has been mapped
with abundance in the foothills and infrequently in the valley. It is found on all slopes and
aspects, mainly at elevations below about 6,000 feet. Lower montane chaparral shrubs
such as scrub oaks (Quercus spp.), chamise and ceanothus (Ceanothus spp.) are also
associated with this alliance. The alliance makes up 0.3 percent of the total area
(137.8 acres) with 128.1 acres in the Central Valley and 9.7 acres in the South Sierran
zone.

Riparian Mixed Hardwoods Alliance (NR). Riparian areas often are a mixture of
hardwoods with some shrubs, rather than areas of monotypic species. Such sites have been
mapped sparsely in all sections of the Sierra Nevada foothills at elevations generally below
about 5,000 feet. Typical hardwoods species mixtures in the Central Valley include
willows (Salix spp.), valley oak, Fremont cottonwood (Populus fremontii), California
sycamore (Platanus racemosa), and white alder (Alnus rhombifolia). The Alliance makes
up 0.01 percent of the total area with 5.5 acres in the Central Valley zone.

Interior Mixed Hardwood Alliance (NX). No single species is dominant in the Interior
Mixed Hardwood Alliance. It has been identified in scattered pockets in the valley and
more abundantly in the foothills. The density of blue oak and interior live oak usually
exceeds that of black oak in this mixture. Minor amounts of California buckeye (Aesculus
californica), California bay (Umbellularia californica), and coast live oak (Quercus
agrifolia) may also be included. Because this Alliance has been mapped mainly at
elevations below about 5,000 feet, it is likely to have inclusions of lower elevation
chaparral species such as wedgeleaf ceanothus, scrub oaks, and chamise. The Interior
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Mixed Hardwood Alliance makes up 0.07 percent of the total area with 37.1 acres in the
Central Valley zone.

Canyon Live Oak Alliance (QC). Canyon live oak as a dominant species has been
frequently mapped in scattered stands in the foothills at elevations below about 6,400 feet.
Its main conifer associates include Douglas fir, ponderosa pine and gray pine. Interior live
oak, wedgeleaf ceanothus and annual grasses are also likely to be found within and
adjacent to these stands. The Alliance makes up 0.2 percent of the total area (120.3 acres)
with 21.6 acres in the Central Valley and 98.7 acres in the South Sierran zone.

Blue Oak Alliance (QD). This Alliance is dominated by blue oak, which naturally occurs
in an oak-grass association on well drained, gentle slopes. Blue oak and gray pine are the
major trees in this hillside Alliance. Blue oak may be the only hardwood species, although
interior live oak, valley oak and/or California buckeye may also be present. Chaparral
shrubs such as wedgeleaf ceanothus, manzanitas (Arctostaphylos spp.), coffeeberry
(Rhamnus spp.), birchleaf mountain mahogany and poison oak (Toxicodendron
diversilobum) are also part of this Alliance. The understory of the Blue Oak Alliance is
dominated by annual grasses such as wild oats (Avena spp.) and cheatgrass (Bromus spp.).
This alliance generally occurs below about 3,900 feet in this area. The Blue Oak Alliance
makes up 30.6 percent of the total area (15,183.6 acres) with 15,181.1 acres in the Central
Valley and 2.5 acres in the South Sierran zone.

Interior Live Oak Alliance (QW). The Interior Live Oak Alliance occurs throughout the
Central Valley on recent alluvial terraces, older terraces and rolling hills. It is in semi-
open or closed stands and may associate with the Canyon Live Oak Alliance at higher
elevations. Gray pine and bluse oak are associated species. This Alliance is often located
above the Blue Oak Alliance, generally below about 4,400 feet. The Alliance makes up
3.3 percent of the total area (1,658.8 acres) with 1,623.0 acres in the Central Valley and
35.8 acres in the South Sierran zone.

Shrub-Dominated Alliances

Overall, shrub-dominated alliances comprised 16.0 percent of the area mapped (7,932.7 acres),
with Chamise as the most abundant type. A discussion of each shrub-dominated habitat is
provided within this section.

Chamise Alliance (CA). Relatively pure stands of chamise occupy xeric sites at
elevations up to about 4,000 feet and often are found in upper ridge slope positions.
Chaparral shrubs such as wedgeleaf ceanothus, whiteleaf manzanita and birchleaf
mountain mahogany are associated shrubs. Scattered gray pine and interior live oak are
found in this Alliance. The Chamise Alliance makes up 9.6 percent of the total area
(4,739.6 acres) with 4,733.5 acres in the Central Valley and 6.1 acres in the South Sierran
zone.

Lower Montane Mixed Chaparral Alliance (CQ). This Alliance is a mixture of low-
elevation chaparral species such as whiteleaf manzanita, wedgeleaf ceanothus, chamise,
birchleaf mountain mahogany and other shrub species. No single species is dominant in
the mixture. It has been mapped generally within an elevation range of about 1,300 to
5,200 feet. This Alliance makes up 6.4 percent of the total area (3,193.1 acres), with
3,052.1 acres in the Central Valley and 141.0 acres in the South Sierran zone.
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Upland Herbaceous Alliances

Overall, upland herb-dominated habitats comprised 19.8 percent of the area mapped
(9,830.7 acres), with the Annual Grasses and Forbs Alliance as the only identified type. A
discussion of the Annual Grasses and Forbs Alliance is provided within this section.

Annual Grasses and Forbs Alliance (HG). Annual grasslands are the most commonly
encountered type of the Central Valley Ecological Province, generally occurring between
urban/agricultural developments and the foothill woodlands. Dominant species in this
Alliance include ripgut brome (Bromus diandrus), Italian ryegrass (Lolium multiflorum),
soft chess (Bromus hordeaceus), wild oats (Avena barbata), and silver hairgrass (Aira
carophyllea). The invasive Bermudagrass (Cynodon dactylon) is common in this Alliance.
Vernal pools (small depressions often containing hardpan soil layers) occur throughout the
Annual Grasses and Forbs Alliance. Species within these vernal pools include downingia
(Downingia spp.), meadowfoam (Limnanthes douglasii), goldfields (Lasthenia
chrysostoma), water atarwart (Callitriche marginata), popcorn flower (Plagiobothrys
spp.), Johnny-tuck (Orthocarpus erianthus), bur medic (Medicago hispida), and linanthus
(Linanthus spp.). The Annual Grasses and Forbs Alliance makes up 19.8 percent of the
total area (9,830.7 acres) with 9,610.5 acres in the Central Valley and 220.2 acres in the
South Sierran zone.

Devel oped/Non-vegetated Alliances

Overall, developed/non-vegetated habitats comprised 23.1 percent of the area mapped
(11,447.3 acres), with water as the dominant habitat type. A discussion of developed/non-
vegetated habitat is provided within this section.

Agriculture. Agricultural land is used primarily for the production of food and fiber.
High-altitude imagery indicates agricultural activity by distinctive geometric field and road
patterns on the landscape and traces produced by mechanized equipment. Agricultural
land uses include forest landscapes such as orchards as well as non-forested land uses such
as vineyards and field crops. Land used exclusively for livestock pasture may, however,
be mapped as annual grassland in those cases in which land uses are not recognizable.
Water. Water is labeled in CalVeg mapping in those cases in which permanent sources of
surface water are identified within a landscape unit of sufficient size to be mapped. The
category includes lakes, streams and canals of various size, bays and estuaries and similar
water bodies. These areas are considered to have a minimum of vegetation components,
except along the edges, which may be mapped as types such as wet meadows, tule-cattail
freshwater marshes, or pickleweed-cordgrass saline or mixed marshes. Islands within
water bodies may be mapped according to their terrestrial dominant vegetation types.
Urban. This category applies to landscapes that are dominated by urban structures,
residential units, or other developed land use elements such as highways, city parks,
cemeteries and the like. In those cases in which the managed landscapes may have a
considerable vegetation component, other land use categories may be more appropriate,
such as ornamental conifer and hardwood mixtures within city parks.

Barren. Landscapes generally devoid of vegetation as seen from a high-altitude image
source such as aerial photography are labeled as Barren. This category includes mappable
landscape units in which surface lithology is dominant, such as exposed bedrock, cliffs,
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interior sandy or gypsum areas, and the like. It does not include areas considered as
modified or developed, as in urban areas.

The Sierra Proposed Resource Management Plan and Final EIS (BLM 2008)

This plan outlines a framework for protection of sensitive resources on BLM land throughout the
Sierra Nevada and associated foothills. This document gives a topical outline of sensitive plant
species and proposed conservation and planning measures.

One of the proposals discussed in the Plan was to expand the Red Hills Area of Environmental
Concern (ACEC) by 2,824 acres and continue management in accordance with the Red Hills
Management Plan until a new management plan was developed that addresses current issues
(i.e., discovery of populations of new listed species, increased recreation, etc.). Relevant and
important values in the Red Hills ACEC included: Delpiedra soils derived from dunite and
serpentine, two federally listed plant species (Red Hills vervain [Verbena californica] and
Layne’s ragwort [Packera layneae]), four BLM sensitive species (Rawhide Hill onion [Allium
tuolumnense], Red Hills soaproot [Chlorogalum grandiflorum], Congdon’s lomatium [Lomatium
congdonii], and Red Hills ragwort [Packera clevelandii]), and the serpentine buckbrush
chaparral plant community. The plan also included a management strategy for each of the
individual special-status species in the Red Hills.

CNDDB Reports (CDFG 2010b)

The third study includes CNDDB records for 40 special-status plant occurrences located within a
one-mile buffer of the Project Boundary. There were nine occurrences of Rawhide Hill onion,
six occurrences of Red Hills soaproot, five each of Layne’s ragwort and Red Hills vervain, four
occurrences each of Congdon’s lomatium and Red Hills ragwort, two occurrences each of
shaggyhair lupine (Lupinus spectabilis), Mariposa cryptantha (Cryptantha mariposae) and
stinkbells (Fritillaria agrestis), and one occurrence of Tuolumne button-celery (Eryngium
pinnatisectum). Red Hills vervain and Layne’s ragwort are federally listed, and Congdon’s
lomatium, shaggyhair lupine, Rawhide Hill onion, Red Hill ragwort, Red Hills soaproot and
Mariposa cryptantha are all BLM-S. The dates on the reports ranged from 1937 to 2007, with
the majority of sites in need of revisit to check the status of the occurrences. A map of CNDDB
plant occurrences is included as Attachment 5.4.2-2.

Study of sensitive plant species on the BLM Red Hills Management Area, Tuolumne County,
California (Biosystems Analysis 1984)

A botanical survey of the Red Hills Management Area (now the Red Hills ACEC) was
completed in 1984. The surveys located Rawhide Hill onion, Congdon’s lomatium, Red Hills
soaproot, Layne’s ragwort, California vervain and Red Hills ragwort.

Sixty-five small, localized occurrences of Rawhide Hill onion were located, well distributed
throughout the Delpiedra soils. The occurrences were almost exclusively restricted to steep,
rocky, south-facing slopes with a preference for loose rock in active erosion sites. This species
did not grow on marginal habitat.
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Both Red Hills soaproot and Congdon’s lomatium were generally frequent and widespread
throughout the area. The Red Hills soaproot preferred ridges, particularly upper south-facing
slopes. The lomatium preferred upper and middle north-facing slopes.

Layne’s ragwort was found at three small, localized occurrences on serpentine rock in the
southeastern part of the area. The preferred habitat was rocky, disturbed roadsides and
roadbanks or in rocky ephemeral drainages on north and east-facing slopes.

California vervain was found during the study, but not described. Additionally, Red Hills
ragwort was found in intermittent stream habitats on serpentine.

54.2.5 Lower Tuolumne River
Three studies were reviewed related to botanical resources of the lower Tuolumne River.

Reconnaissance Level Biological Survey for the Hughson Wastewater Treatment Plant (City
of Hughson 2007)

This source document discusses a biological survey done along the lower Tuolumne River near
and for the City of Hughson. Their preliminary special-status plant search determined that
beaked clarkia (Clarkia rostrata), San Joaquin Valley Orcutt grass (Orcuttia inaequalis), Colusa
grass (Neostapfia colusana), and Greene’s tuctoria (Tuctoria greenel) were potentially present.
Vegetation identified at the project site including annual grasslands, Valley Foothill riparian and
barren. No special-status plant species were located during surveys.

Delaney Aggregates Biological Resources Assessment (WRA 2008)

This source document also discusses biological surveys done along the Tuolumne River four
miles west of the City of La Grange. The preliminary special-status plant search determined
Hoover’s calycadenia (Calycadenia hooveri), Merced monardella (Monardella leucocephala),
Hartweg’s golden sunburst (Pseudobahia bahiifolia), succulent owl’s clover (Castillga
campestris ssp. succulenta), Rawhide Hill onion, Chinese Camp brodiaca (Brodiaea pallida),
beaked clarkia, dwarf downingia (Downingia pusilla), spiny-sepaled button celery (Eryngium
spinosepalum), Red Hills ragwort (Packera clevelandii), Layne’s ragwort, hairy Orcutt Grass
(Orcuttia pilosa), California vervain, Hoover’s cryptantha (Cryptantha hooveri), Delta button-
celery (Eryngium racemosum), and knotted rush (Juncus nodosus) as having the potential to
occur. Plant communities identified in the area included Great Valley willow scrub, annual
grassland, blue oak woodland, Great Valley cottonwood riparian forest and Great Valley valley
oak riparian forest. No special-status plant species were located during surveys.

The Tuolumne River Restoration Projects. Biological Sciences Technical Background Report
(Stillwater 1998)

This source document discusses wildlife, plant and wetland/riparian resources at restoration sites
and sites for source material on the Tuolumne River starting from La Grange Reservoir and
going downstream to Geer Road. The La Grange Reservoir, located in the Sierra foothills
overlapping the Stanislaus County-Tuolumne County boundary is a 500 ac-ft reservoir
constructed in 1893. Its vicinity was characterized as blue oak woodland. All other sites were
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characterized as having riparian vegetation and are discussed in Section 5.4.3, Wetland,
Riparian, and Littoral Habitat.

Stillwater determined that special-status plant species potentially present at the restoration sites
included: Delta button-celery, California hibiscus (Hibiscus lasiocarpus var. occudentalis), red-
flowered lotus (Acmispon rubriflorus), Merced monardella, Hartweg’s golden sunburst and
Sanford's arrowhead (Sagittaria sanfordii). Special-status plant species potentially present at the
dredge tailings source material sites included: Delta button-celery, California hibiscus, Merced
monardella, Hartweg’s golden sunburst, and Sanford's arrowhead. Species potentially present at
the La Grange Reservoir source material site included: Hoover's calycadenia, beaked clarkia and
Hartweg’s golden sunburst.

5.4.3 Wetland, Riparian, and Littoral Habitat
543.1 Wetland, Riparian, and Littoral Communities within the Project Area

Wetlands are commonly understood to be transitional lands that occur between uplands and
aquatic systems. However, wetlands include certain shallow aquatic areas, and are more
accurately defined according to the following attributes (Cowardin et al. 1979):

1) at least periodically, the land supports predominantly hydrophytes [i.e,
vegetation associated with moist soil conditiong] ;

2)  the substrate is predominantly un-drained hydric soil [i.e. soils characterized by
anaerobic conditions] ; and

3) thesubstrate is non-soil and is saturated with water or covered by shallow water
at some time during the growing season of each year.

Areas of deep, permanent water are not included under the definition of wetland. Ponds,
swamps, marshes, bogs, springs, fens, and wet meadows are examples of wetlands.

All wetlands discussed in this section are categorized as palustrine or riverine (Cowardin et al.
1979). Nine major classes of palustrine wetlands have been described, five of which are mapped
by USFWS National Wetland Inventory (NWI) maps (USFWS 1987). Additionally, four major
classes of riverine wetlands have been described and mapped by NWI.

Five classes of palustrine wetlands and three classes of riverine wetlands were mapped at Don
Pedro Project area by NWI. These eight wetland types are described below, including their
known or likely occurrence within a 0.25-mile buffer of and within the Project, based on
mapping of wetland types by NWI for Project reservoirs. The total area encompassed by each of
the eight NWI-mapped wetland types surrounding Project reservoirs is reported in Table 5.4.3-1.
However, NWI maps are based on aerial imagery, are typically not verified by ground surveys,
and provide no information on plant species associated with the mapped areas.
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Table5.4.3-1 Definitions and general patterns of occurrence of NWI palustrine and
riverine wetland types and littoral habitats within the Project area.
o Acresin Acresin Project
DES DEMHIER Project Area Boundary
Palustrine Emergent (PEM)
PEMAh | Palustrine emergent, temporarily flooded, impounded 8.6 8.6
PEMB Palustrine emergent, saturated 4.5 2.7
PEMBd | Palustrine emergent, saturated, partially drained/ditched 2.6 --
PEMC Palustrine emergent, seasonally flooded 0.3 --
PEMCh | Palustrine emergent, seasonally flooded, impounded 11.2 11.1
Subtotal 27.2 22.4
Palustrine Scrub-Shrub (PSS)
PSSA Palustrine scrub-shrub, temporarily flooded 2.5 1.2
PSSAh Palustrine scrub-shrub, temporarily flooded, impounded 0.3 --
Subtotal 2.8 1.2
Palustrine Forested (PFO)
PFOB Palustrine forested, saturated 0.2 --
Subtotal 0.2 0.00
Palustrine Unconsolidated Bottom (PUB)
PUBFh | Palustrine unconsolidated bottom, semi-permanently flooded, 0.9 --
impounded
PUBFx | Palustrine unconsolidated bottom, semi-permanently flooded, 0.4 0.4
excavated
PUBHh | Palustrine unconsolidated bottom, permanently flooded, 14.7 10.1
impounded
PUBHx | Palustrine unconsolidated bottom, permanently flooded, 0.5 -
excavated
Subtotal 16.5 10.5
Palustrine Unconsolidated Shore (PUS)
PUSA Palustrine unconsolidated shore, temporarily flooded 0.4 --
PUSAh | Palustrine unconsolidated shore, temporarily flooded, 0.1 -
diked/impounded
PUSCh Palustrine unconsolidated shore, seasonally flooded, 1.2 0.4
diked/impounded
Subtotal 1.6 0.4
Riverine Unconsolidated Bottom (RUB)
R3UBH | Riverine upper perennial rock, permanently flooded 34.8 30.9
Subtotal 34.8 30.9
Riverine Unconsolidated Shore (RUS
R3USC | Riverine upper perennial unconsolidated shore, seasonally 1.7 1.7
floodes
Subtotal 1.7 1.7
Riverine Streambed (RSB)
R4SBA | Riverine intermittent streambed, temporary flooded 58.3 9.0
R4SBAXx | Riverine intermittent streambed, temporary flooded, excavated 0.8 0.2
R4SBC | Riverine intermittent streambed, seasonally flooded 18.8 6.0
R4SBCx | Riverine intermittent streambed, seasonally flooded, excavated 0.7 0.1
Subtotal 78.6 15.3
Total 163.5 824

Source: NWI maps.
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Attachment 5.4.3-1 contains a map series showing NWI-mapped palustrine wetland occurrences,
as well as NWI-mapped littoral habitat.

Palustrine Emergent (PEM)

Palustrine emergent wetlands are defined by rooted herbaceous species growing in relatively
shallow water or saturated soil (Cowardin et al. 1979); the term “emergent” is a reference to
plants that emerge above the water surface (in contrast to submerged aquatic plants). Examples
of PEM wetlands are meadows, marshes, fens and bogs. Comparable categories in the CWHR
classification system are Fresh Emergent Wetland and Wet Meadow. Given the variety of
habitats that meet the definition of the emergent wetland class, further description requires
information on hydrology, morphology, topographic setting, and plant species composition.

PEM wetlands occupy approximately 16.6 percent of the total acreage of wetlands mapped by
NWI in the Project area and 27.2 percent of the total acreage of wetlands in the Project area
(Table 5.4.3-1).

Palustrine Scrub-Shrub (PSS)

Palustrine scrub-shrub wetlands are dominated by hydrophytic shrubs, small trees or a
combination of these elements growing in temporarily or (rarely) permanently flooded, shallow
water; by definition, dominant vegetation is less than 18 feet tall (Cowardin et al. 1979).

This wetland type occupies approximately 1.7 percent of the total acreage of wetlands mapped
by NWI in the Project area and 1.4 percent of the total acreage of wetlands in the Project area
(Table 5.4.3-1).

Palustrine Forested (PFO)

Palustrine forested wetlands are dominated by hydrophytic trees (18 feet tall or greater) often
with other shrub and emergent wetland communities in (or adjacent to) seasonally shallow water.
Representative species include those found in riparian communities described below.

NWI maps indicate that within the Project vicinity, PFO wetlands occupy approximately
0.1 percent of total acreage of NWI-mapped wetlands in the Project area (Table 5.4.3-1). There
are no PFO wetlands mapped in the Project area.

Palustrine Unconsolidated Bottom (PUB)

Palustrine unconsolidated bottom wetlands are characterized by the occurrence of loose substrate
(e.g. gravel, cobble, or boulders), little or no vegetation, and extreme water regimes (e.g.,
permanently or semi-permanently flooded and relatively deep water) that favor the retention of
these characteristics (Cowardin et al. 1979).

PUB wetlands occupy approximately 10.1 percent of total mapped wetland acreage in the Project
area and 12.7 percent of total mapped wetlands in the Project area (Table 5.4.3-1).
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Palustrine Unconsolidated Shore (PUS)

Palustrine unconsolidated shore wetlands are characterized by substrates lacking vegetation
except for pioneering plants that grow at rare times when conditions are favorable. A number of
landforms—beaches, bars, and flats—formed by erosion and water deposition are included in
this class (Cowardin et al. 1979).

PUS wetlands occupy approximately 1.0 percent of total mapped wetland acreage and
0.5 percent of total mapped wetlands in the Project area (Table 5.4.3-1).

Riverine Unconsolidated Bottom (RUB)

Riverine unconsolidated bottom wetlands are characterized by at least 25 percent cover of
particles smaller than stones and vegetation cover less than 30 percent (Cowardin et al. 1979).

RUB wetlands occupy approximately 21.3 percent of the total mapped NWI wetland acreage in
the Project area and 37.7 percent of total mapped wetlands in the Project area (Table 5.4.3-1).

Riverine Unconsolidated Shore (RUS)

Riverine unconsolidated shore wetlands share two main characteristics. First, they have
unconsolidated substrate with less than 75 percent cover of stones, boulders or bedrock. Second,
they have less than 30 percent of vegetation other than pioneering plants (Cowardin et al. 1979).

RUS wetlands make up approximately 1.0 percent of the total mapped wetland acreage and
2.1 percent of total mapped wetlands in the Project area (Table 5.4.3-1).

Riverine Streambed (RSB)

Riverine streambeds vary greatly in substrate and form depending on the gradient of the channel,
the velocity of the water, and the sediment load. The substrate material frequently changes
abruptly between riffles and pools, and complex patterns of bars may form on the convex side of
single channels or be included as islands within the bed of braided. In most cases, streambeds
are not vegetated because of the scouring effect of moving water, but they may be colonized by
pioneering annuals or perennials during periods of low flow or they may have perennial
emergents and shrubs that are scattered (Cowardin et al. 1979).

RSB wetlands make up approximately 48.1 percent of the total mapped wetland acreage and
18.6 percent of total mapped wetlands in the Project area (Table 5.4.3-1).

5432 Upper Tuolumne River

Two source documents were reviewed that deal with wetland and riparian resources of the upper
Tuolumne River.
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Tuolumne Wild and Scenic River Outstandingly Remarkable Values (NPS 2006)

The first source document details the ORVs of the Tuolumne Wild and Scenic River as a whole
and in individual river segments. The Tuolumne Wild and Scenic River has been broken into six
segments, two of which are below the Hetch Hetchy Reservoir, including the sixth segment. The
sixth segment includes “...undeveloped low-elevation riparian and meadow communities, which
provide habitat for a diversity of species. Low-elevation meadow/wetland complexes that have
not been heavily impacted by settlement are uncommon in the Sierra Nevada. The riparian
communities at Poopenaut Valley, including stands of tule bulrush, willow and woodland
habitats, unusual hanging ponds, and seasonal pools...”

Non-Native Vascular Plant Inventory of Riparian Areas in Yosemite National Park,
California (PRBO 2007)

The second source document details monitoring of non-native plant species in riparian areas of
Yosemite National Park. A total of 151 riparian plots were monitored and 69 (46 percent) of
them were found to have non-native plant species in them. Overall, 59 non-native species were
located in the plot. Of these, sheep sorrel (Rumex acetosella), cheat grass (Bromus tectorum),
foxtail fescue (Vulpia myuros), ripgut brome (Bromus diandrus), red clover (Trifolium hirtum)
and field hedge parsley (Torilis arvensis) were the most commonly found. Four of the plots
were located in the Tuolumne River below Hetch Hetchy Reservoir.

5433 Lower Tuolumne River

In 1998, the TRTAC completed an inventory of riparian vegetation in the Tuolumne River
corridor downstream of La Grange Dam (McBain & Trush 2000). The riparian inventory had
three components: (1) a detailed inventory and mapping of riparian vegetation along the lower
52 miles of the Tuolumne River, (2) an evaluation of the interrelationships of hydrologic and
geomorphic factors with riparian vegetation for three different channel morphologies, and (3) an
evaluation of the factors limiting natural regeneration of key riparian plant species. The
inventory component also included a comparison of