Chapter 19
Paleontological Resources

This chapter describes the affected environment for
paleontological resources, as well as potential environmental
consequences and associated mitigation measures, as they
pertain to implementing the alternatives. This chapter presents
information on the primary study area (area of project features,
the Temperance Flat Reservoir Area, and Millerton Lake below
RM 274). It also discusses the extended study area (San
Joaquin River from Friant Dam to the Merced River, the San
Joaquin River from the Merced River to the Delta, the Delta,
and the CVVP and SWP water service areas).

Affected Environment

Primary Study Area

Regional Geology

As discussed in detail in Chapter 11, “Geology and Soils,” the
upper San Joaquin River and the primary study area lie in the
central portion of the Sierra Nevada Province at its boundary
with the eastern edge of the Central Valley Province. The
Sierra Nevada Province encompasses the Sierra Nevada and
comprises primarily intrusive rocks, including granite and
granodiorite, with some metamorphosed granite and granite
gneiss. The central Sierra Nevada has a complex history of
uplift that resulted in tilting of the entire Sierra Nevada block
to the west. The San Joaquin River and its smaller tributaries
cut through the granitic rocks present in the upper San Joaquin
River watershed and through intrusive formations and
sedimentary and metamorphosed rocks. At the western border
of the two provinces, alluvium and sedimentary rocks overtop
the granitic Sierra Nevada block. Occasional remnants of lava
flows and layered tuff from volcanic episodes in the Sierra
Nevada are present in the project vicinity. Metamorphic rocks
in the Friant Dam area dip steeply downstream to the west and
strike northwesterly. The contact of these metamorphic rocks
with the Sierra Nevada batholith lies just east of Friant Dam
under Millerton Lake. Friant Dam is founded on metamorphic
rocks consisting of quartz biotite schist intruded by aplite and
pegmatite dikes and by inclusions of dioritic rocks. Erosion has
resulted in thin colluvial cover (Reclamation 2002). Intrusive

Draft — August 2014 — 19-1



Upper San Joaquin River Basin Storage Investigation

Environmental Impact Statement

19-2 — Draft — August 2014

Sierra Nevada batholith rocks underlie most of Millerton Lake
and areas immediately upstream from Friant Dam.

Local Geology

The proposed facilities would be constructed in a variety of
geologic formations (Bateman and Busacca 1982, Matthews
and Burnett 1966), which are identified in Table 19-1. Table
19-1 also provides a brief description of each formation, its
approximate age, and the paleontological sensitivity
determination. Chapter 11, “Geology and Soils,” shows the
location of the proposed facilities in relation to the rock
formations listed in Table 19-1. Table 19-2 presents an
abbreviated geologic time scale for reference.

Paleontological Resource Inventory

A stratigraphic inventory was completed to develop a baseline
paleontological resource inventory of the primary study area
and surrounding area by rock unit and to assess the potential
paleontological productivity of each rock unit. Geologic maps
and reports covering the geology of the primary study area and
the surrounding area were reviewed to determine the exposed
rock units and to delineate their respective aerial distributions
in the project area.

Published and unpublished geological and paleontological
literature was reviewed to document the number and locations
of previously recorded fossil sites from rock units exposed in
the primary study area and vicinity, as well as the types of
fossil remains each rock unit has produced. The literature
review was supplemented by an archival search conducted at
the University of California Museum of Paleontology (UCMP)
in Berkeley, California, on April 8, 2013.

Paleontological Resource Assessment Criteria

The potential paleontological importance of a project site can
be assessed by identifying the paleontological importance of
exposed rock units. Because the areal distribution of a rock unit
can be delineated on a topographic map, this method is
conducive to delineating parts of a project site that are of
higher and lower sensitivity for paleontological resources and
to delineating parts of a project site that may require mitigation
to ensure that unique paleontological resources are not
damaged or destroyed.
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Table 19-1. Description of Geologic Formations in the Primary Study Area and Paleontological Sensitivity

Geologic Map of the Millerton Lake Quadrangle

Map . _ Paleontological
Abbreviation Formation Name Description Age Sensitivity
Qal Alluvium Stream and gravel alluvium. Holocene Epoch |Low

Deposits a few meters thick composed of angular trachyandesite blocks, from
Qdf Debris Flow erosional undercutting of margins of Kennedy Table, and rounded metavolcanic |Holocene Epoch |Low
cobbles in a sandy matrix.
Kgd Biotite Granodiorite The Millerton Ridge pluton is composed of leucogranodiorite and contains Cre.taceous Low
garnets (0.1 to 2 mm across) along the west edge. Period
Kbl Tonalite of Blue Canyon— |Plutonic rocks characterized by undeformed blocky hornblende prisms as long |Cretaceous Low
Blocky Hornblende Facies |as 1 cm and by biotite books as much as 5 mm across. Period
Biotite-rich facies of the tonalite of Blue Canyon in the northeastern part of the
) e 100 e -
Tonalite of Blue Canyon— primary study area may con'talln 5 : 12% pmk,hnc K-feldspar crystals 1 3cm Cretaceous
Kblb o ) . across. The portion of the biotite-rich facies in the south-central portion of the . Low
Biotite-Rich Facies . . ; Period
qguadrangle that overlaps with the primary study area may contain subhedral
biotite books and quartz crystals as large as 1 cm across.
KJgb Gabbro Prlma_rlly pl_agloclgs_e-hornblende _that exhibits a range of textures and locally Cretac_eous or || ow
contains minor olivine and/or augite. Jurassic Period
Metamorphosed Volcanic |Metamorphosed volcanic and volcanogenic rocks characterized as generally .
Pzv . . . . A . . Paleozoic Era Low
and Volcanogenic Rocks |[strongly foliated and lineated with amphibolite that is often massive.
. Metasedimentary rocks are strongly foliated and lineated with minor folds that
Metasedimentary Rocks— - - . . ) .
Pzs - . are isoclinal and with axes that plunge steeply. These rocks include thin layers |Paleozoic Era |Low
Quartz-Biotite Schist .
of quartzite.
. |Metamorphosed volcanic and volcanogenic rocks characterized as generally
Metamorphosed Volcanic . . : . . . .
Pzvh . strongly foliated and lineated with amphibolite that is often massive. Composed |Paleozoic Era  |Low
and Volcanogenic Rocks 9 . )
primarily of quartz, hornblende, and plagioclase schist.
. |Metamorphosed volcanic and volcanogenic rocks characterized as generally
Metamorphosed Volcanic . : . o : . .
Pzva ) strongly foliated and lineated with amphibolite that is often massive. Composed |Paleozoic Era  |Low
and Volcanogenic Rocks S . L P
primarily of plagioclase, diopside, and hornblende amphibolite.
Metasedimentary and
Pzu Metavolcanic Rocks, Metasedimentary and metavolcanic rocks, undifferentiated. Paleozoic Era Low

Undifferentiated
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Table 19-1. Description of Geologic Formations in the Primary Study Area and Paleontological Sensitivity (contd.)

Geologic Map of California, Fresno Sheet

Map

Formation Name

Description

Age

Paleontological

Abbreviation Sensitivity
Janda (1966, cited in Marchand and Allwardt 1981) recognized a series of
tuffaceous silt, sand, and gravel beneath the trachyandesite of Kennedy Table
Tertiarv Nonmarine just east of Friant Dam. Age estimates indicate that these deposits correlate
Tc Sedimgntar Rocks with the older (Miocene-age) portion of the Mehrten Formation. The Mehrten Miocene Epoch |High
y Formation typically consists of sandstone, siltstone, and conglomerate that are
interbedded with andesitic breccia from volcanic lava flows that occurred in the
Sierra Nevada.
T ;flltgilrgs\t/iglgaorglfs Olivine basalt and some hornblende andesite flows. Bigli?/%/e d Low
gr? Mesozoic Granitic Rocks |Granodiorite, including hornblende biotite granodiorite. Mesozoic Era  |Low
ms Pre-Cretaceous Unnamed metamorphic rocks composed predominantly of schist, metachert, Mesozoic Era |Low

Metasedimentary Rocks

phyllite, quartzite, hornfels, tactite, slate, and marble.

Sources: Bateman and Busacca 1982, Matthews and Burnett 1966, Marchand and Allwardt 1981

Key:
cm = centimeter
mm = millimeter
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Table 19-2. Abbreviated Geologic Time Scale

Chapter 19

Paleontological Resources

. Age
Era Period Epoch (million years before present)
Cenozoic Quaternary |Holocene 0.117 (=11,700)
Pleistocene 2.6t00.11
Tertiary Pliocene 5.3102.6
Miocene 23t05.3
Oligocene 33.9t0 23
Eocene 55.8 t0 33.9
Paleocene 65.5 to 55.8
Mesozoic Cretaceous |Upper 99.6 to 65.5
Lower 145.5 10 99.6
Jurassic Upper 161.2 to 145.5
Middle 175.6 to 161.2
Lower 199.6 to 175.6
Triassic Upper 228.7 t0 199.6
Middle 245.9 to 228.7
Lower 251 to 245.9
Paleozoic 541 to 251
Precambrian 4,000 to 542

Source: UCMP 2011
Note:
Numbers have been rounded.

A paleontologically important rock unit is one that has a high
potential paleontological productivity rating and is known to
have produced unique, scientifically important fossils. The
potential paleontological productivity rating of a rock unit
exposed at a project site refers to the abundance/densities of
fossil specimens and/or previously recorded fossil sites in
exposures of the unit in and near the project site. Exposures of
a specific rock unit in a project site are most likely to yield
fossil remains representing particular species in quantities or
densities similar to those previously recorded from the unit in
and near the project site.

The tasks listed below were completed to establish the
paleontological importance of each rock unit exposed in or
near the primary study area:

e The potential paleontological productivity of each rock
unit was assessed, based on the density of fossil
remains previously documented in the rock unit.

e The potential for a rock unit exposed in the primary

study area to contain a unique paleontological resource
was considered.
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Paleontological Resource Inventory Results
Stratigraphic Inventory Regional and local surficial
geologic mapping and correlation of the various geologic units
in the primary study area and vicinity have been provided at a
scale of 1:65,000 by Bateman and Busacca (1982) and
1:250,000 by Matthews and Burnett (1966).

Paleontological Resource Inventory and Assessment by
Rock Unit Based on a record search conducted at UCMP
(UCMP 2013), there are no previously recorded fossil localities
within or adjacent to the primary study area. The rock
formations listed in Table 19-1 have been grouped together and
are discussed in the assessment below.

Holocene Rock Formations Holocene-age deposits are less
than 11,700 years old and contain only the remains of extant,
modern taxa, which are not considered “unique”
paleontological resources. To be considered a “unique”
paleontological resource, a fossil specimen must be more than
11,700 years old. Therefore, the Quaternary Alluvium and
Debris Flow deposits are considered to be of low
paleontological sensitivity.

Tertiary Nonmarine Sedimentary Rocks (Mehrten Formation)
Vertebrate mammal and plant fossils have been reported from
the Mehrten Formation throughout the Sierra Nevada foothills
and the eastern margin of the Central Valley. Fossils have been
recovered from the Mehrten Formation from more than 50
locations in Alpine, Amador, Calaveras, El Dorado, Nevada,
Placer, San Joaquin, Sierra, Stanislaus, Tuolumne, and Merced
Counties (UCMP 2013, Sierra College Natural History
Museum 2011). Because of the large number of vertebrate and
plant fossils that have been recovered from the Mehrten
Formation, it is considered to be of high paleontological
sensitivity.

Tertiary Volcanic Pyroclastic Rocks Pyroclastic rocks are
composed of volcanic materials that range in size from small
ashes and tuffs to large blocks ejected from a volcano.
Therefore, these deposits would not be expected to contain
fossils and are considered to be of low paleontological
sensitivity.

Mesozoic and Paleozoic Rock Formations Although
vertebrate fossils have been recovered from Fresno and Madera
counties in rock formations of Mesozoic age, these localities
are on the western edge of the San Joaquin Valley, either
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within or adjacent to the Coast Ranges. These types of rock
formations are not present in the eastern portions of either
county, which are located in the Sierra Nevada. The results of a
search of the UCMP database indicate that there are no
recorded vertebrate fossil localities in the Mesozoic and
Paleozoic granitic rocks that make up the Sierra Nevada. These
rocks were formed deep beneath the earth’s surface under
conditions of high temperature and pressure and therefore
would not be expected to contain fossils. Thus, these
formations are considered to be of low paleontological
sensitivity.

Extended Study Area

The portion of the extended study area extending from Friant
Dam to the Delta is now subject to changed instream flows
associated with implementing the Settlement. Restoration
Flows will modify environmental conditions in the river
channel and bypasses. However, the flow of water in any
streambed is a natural process that has been ongoing for
millennia, and its action and interaction with paleontological
resources is a natural process. Regardless of whether water
flows would increase or decrease from operation of any water-
related project, the flow of water in watercourses does not
adversely affect paleontological resources other than perhaps
resulting in their movement farther downstream. In addition,
use of equipment to remove vegetation would not affect unique
paleontological resources that may potentially be present
because the zone of soil disturbance would be less than 8
inches (Reclamation 2009). Streambed deposits at and near the
surface of watercourses are generally of Holocene age (i.e., less
than 11,700 years old) and therefore would not contain unique
paleontological resources.

The Delta is also a landform that has developed during the
more recent Holocene age and therefore would not contain
unique paleontological resources.

The potential to encounter paleontological resources in the
CVP and SWP water service areas varies according to the age
and character of geologic materials present. San Joaquin Valley
is composed of recent flood overflow deposits, alluvial fan and
older alluvial deposits, and limited marine sediments found
along the margins of the valley. As described previously in the
Primary Study Area section, these various formations maintain
varying potential to contain paleontological resources. Other
areas of southern California also exhibit geologic materials
with a wide range of potential to contain paleontological
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resources, with deposits ranging from low potential to high
potential.

Environmental Consequences and
Mitigation Measures

This section describes potential environmental consequences
on paleontological resources that could result from
implementing any of the alternatives. It also describes the
methods of environmental evaluation, assumptions, and
specific criteria that were used to determine the significance of
impacts on paleontological resources. It then discusses the
potential impacts and proposes mitigation where appropriate.
The potential impacts on paleontological resources and
associated mitigation measures are summarized in Table 19-3.

Methods and Assumptions

The Society of Vertebrate Paleontology (SVP) has established
standard guidelines that outline acceptable professional
practices regarding paleontological resources, and most
practicing professional paleontologists in the nation follow
these guidelines. In its standard guidelines for assessing and
mitigating adverse impacts on paleontological resources, the
SVP (1995) established three categories of sensitivity for
paleontological resources: high, low, and undetermined. Areas
where fossils have been previously found are considered to
have a high sensitivity and a high potential to produce fossils.
Avreas that are not sedimentary in origin and that have not been
known to produce fossils in the past typically are considered to
have low sensitivity. Areas that have not had any previous
paleontological resource surveys or fossil finds are considered
to be of undetermined sensitivity until surveys and mapping are
performed to determine their sensitivity. After reconnaissance
surveys, observation of exposed cuts, and possibly subsurface
testing, a qualified paleontologist can determine whether the
area should be categorized as having high or low sensitivity. In
keeping with the significance criteria of the SVP (1995), all
vertebrate fossils are generally categorized as being of
potentially significant scientific value.
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Table 19-3. Summary of Impacts and Mitigation Measures for Paleontological Resources

Study ' Level of o Level of
Impact Area Alternative Significance Mitigation Measure Significance
Before Mitigation After Mitigation

No Action Alternative NI None Required NI
Primary |Alternative Plan 1 PS LTS
Study |Alternative Plan 2 PS PAL-1: LTS
Area |Alternative Plan 3 PS Implement a LTS
PAL-1: Potential for Damage to or Alternative Plan 4 PS Recovery Plan LTS
Destruction of Unique Paleontological Alternative Plan 5 PS LTS
Resources No Action Alternative NI NI
Extended |Alternative Plan 1 NI NI
Study |Alternative Plan 2 NI None NI
Area |Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
Alternative Plan 5 NI NI

Key:

NI = no impact

SU = significant and unavoidable
PS = potentially significant

LTS = less than significant
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Criteria for Determining Significance of Impacts

An environmental document prepared to comply with NEPA
must consider the context and intensity of the environmental
impacts that would be caused by, or result from, implementing
the No Action Alternative and other alternatives. Under NEPA,
the severity and context of an impact must be characterized. An
environmental document prepared to comply with CEQA must
identify the potentially significant environmental impacts of a
proposed project. A “[s]ignificant effect on the environment”
means “a substantial, or potentially substantial, adverse change
in any of the physical conditions within the area affected by the
project” (State CEQA Guidelines, Section 15382). CEQA also
requires that the environmental document propose feasible
measures to avoid or substantially reduce significant
environmental impacts (State CEQA Guidelines, Section
15126.4[a]). Implementing any of the action alternatives would
have a significant impact on paleontological resources if it
would directly or indirectly destroy a unique paleontological
resource or site. A “unique paleontological resource or site” is
one that is considered significant under the professional
paleontological standards described below.

An individual vertebrate fossil specimen may be considered
unique or significant if it is identifiable and well preserved and
if it meets one of the following criteria:

e Itisatype specimen (i.e., the individual from which a
species or subspecies has been described).

e |tis a member of a rare species.

e Itisaspecies that is part of a diverse assemblage (i.e., a
site where more than one fossil has been discovered)
wherein other species are also identifiable, and
important information regarding life history of
individuals can be drawn.

e |tis askeletal element different from, or a specimen
more complete than, those now available for its species.

e Itis acomplete specimen (i.e., all or substantially all of
the entire skeleton is present).

The value or importance of different fossil groups varies
depending on the age and depositional environment of the rock
unit that contains the fossils, their rarity, the extent to which
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they have already been identified and documented, and the
ability to recover similar materials under more controlled
conditions (such as for a research project). Marine
invertebrates are generally common; the fossil record is well
developed and well documented, and they would generally not
be considered a unique paleontological resource. Identifiable
vertebrate marine and terrestrial fossils are generally
considered scientifically important because they are relatively
rare.

Topics Eliminated from Further Consideration

No topics related to paleontological resources that are included
in the significance criteria listed above were eliminated from
further consideration. Each of the topics associated with
potential impacts in the primary study area is addressed below
in the Direct and Indirect Impacts section.

As discussed previously in the Affected Environment section,
both the streambed deposits in the San Joaquin River and the
Delta are generally of Holocene age and therefore would not
contain unique paleontological resources. Changes to water
conveyance to the CVP and SWP water service areas would
not exceed historic maximum deliveries and would not result in
placing new land into agricultural production, change cropping
patterns, or result in other physical changes to the environment.
Therefore, none of the action alternatives would have an
impact on any unique paleontological resources that may be
present in the extended study area. The potential
paleontological resources that may be present in the extended
study area are therefore not discussed further in this analysis.

Direct and Indirect Effects

This section describes the environmental consequences of
implementing any of the alternatives. Where the action
alternatives would have identical or nearly identical impacts
regardless of which action alternative is implemented, the
action alternatives are described together. Where impacts
would differ, the action alternatives are described separately.

Impact PAL-1: Potential for Damage to or Destruction of
Unigue Paleontological Resources

Primary Study Area

No Action Alternative Because no project-related earthmoving
activities would occur under the No Action Alternative, there
would be no potential for damage to or destruction of unique
paleontological resources.
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There would be no impact under the No Action Alternative.

Action Alternatives Most of the rock formations located where
project-related earthmoving activities would occur are not
considered to be paleontologically sensitive, as described
previously in the Affected Environment section. However, a
portion of the construction activities that would be associated
with the new transmission line south of Millerton Lake would
occur in Tertiary nonmarine sedimentary rocks, which have
been correlated with the Mehrten Formation (see Chapter 11,
“Geology and Soils™). Because of the large number of
vertebrate and plant fossils that have been recovered from the
Mehrten Formation, it is considered to be of high
paleontological sensitivity. Therefore, earthmoving activities in
the Mehrten Formation have the potential to result in damage
to or destruction of unique paleontological resources.

This impact would be potentially significant under the action
alternatives. Mitigation for this impact is proposed below in the
Mitigation Measures section.

Mitigation Measures

This section discusses the mitigation measure for the
potentially significant impact described in the Direct and
Indirect Impacts section, as presented in Table 19-3.

Mitigation is required for Impact PAL-1 in the primary study
area for all action alternatives. This impact does not apply to
the extended study area.

Mitigation Measure PAL-1: Implement a Recovery Plan
To minimize potential adverse impacts on previously unknown
potentially unique, scientifically important paleontological
resources in the Mehrten Formation as shown in Chapter 11,
“Geology and Soils,” Reclamation will implement the
following measures:

e Before the start of any earthmoving activities associated
with the transmission line south of Millerton Lake,
Reclamation will retain a qualified paleontologist to
train all construction personnel involved with
earthmoving activities, including the site
superintendent, regarding the possibility of
encountering fossils, the appearance and types of fossils
likely to be seen during construction, and proper
notification procedures if fossils are encountered.
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e If paleontological resources are discovered during
earthmoving activities, the construction crew shall
immediately cease work in the vicinity of the find and
notify Reclamation. Reclamation will retain a qualified
paleontologist to evaluate the resource and prepare a
recovery plan in accordance with SVP guidelines
(1995, 1996). The recovery plan may include, but
would not be limited to, a field survey, construction
monitoring, sampling and data recovery procedures,
museum storage coordination for any specimen
recovered, and a report of findings. Recommendations
in the recovery plan that are determined by Reclamation
to be necessary and feasible shall be implemented
before construction activities can resume at the site
where the paleontological resources were discovered.

Implementing Mitigation Measure PAL-1 would reduce the
potentially significant impact of damage to or destruction of
paleontological resources to a less-than-significant level.
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Chapter 20
Power and Energy

This chapter describes the environmental setting for power and
energy, as well as potential environmental consequences and
associated mitigation measures, as they pertain to
implementing the project alternatives. This chapter presents
information on the primary study area (area of project features,
the Temperance Flat Reservoir Area, and Millerton Lake below
RM 274) and extended study area.

Affected Environment

Hydropower long has been an important element of power
supply in California, both from in-state and out-of-state
sources. Hydropower currently supplies between 14 and 19
percent of California’s annual electrical energy generation,
depending on hydrologic conditions (CEC 2014). About 7.5
percent of electrical generation supplying the United States on
a capacity basis comes from hydropower (U.S. Energy
Information Administration 2014). Because of its ability to
rapidly increase and decrease power generation rates,
hydropower is often used to provide load-following generation
both during on- peak and off-peak periods. Hydropower is also
able to smooth and firm renewable generation such as wind and
solar generation.

The upper San Joaquin River watershed is extensively
developed for hydroelectric generation. In this area, PG&E and
SCE own and operate several hydropower generation facilities.
Both the PG&E and SCE systems consist of a series of
reservoirs that provide water through tunnels to downstream
powerhouses. Hydropower is also generated by the Friant
Power Authority (FPA) at the Friant Power Project through
releases from Friant Dam to the Friant-Kern Canal, Madera
Canal, and San Joaquin River. In total, the upper San Joaquin
River Basin has 19 powerhouses with an installed capacity of
almost 1,300 MWs, which represents approximately 9 percent
of the hydropower generation capacity in California.

The section describes the affected environment for power and
energy resources that may be impacted by the alternatives.
These include hydropower facilities in the primary study area
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between Kerckhoff Dam and Millerton Lake, the FPA and
other hydropower facilities at Friant Dam, pumping facilities
along the San Joaquin River from Friant Dam to the Delta, and
major hydropower and pumping facilities in the CVP and SWP
water service areas.

Primary Study Area
This section describes power and energy resources within the
primary study area.

Temperance Flat Reservoir Area

The PG&E Kerckhoff Hydroelectric Project accounts for
approximately 5 percent of PG&E"s hydroelectric generation
capacity, and 15 percent of the generation capacity in the upper
San Joaquin River Basin. The existing Kerckhoff Hydroelectric
Project (FERC Project No. 96, originally licensed in 1922)
with an installed capacity of 174 MW, is today rated at 162.7
MW and includes the following major facilities:

e Kerckhoff Dam and Lake
e Kerckhoff Powerhouse
e Kerckhoff No. 2 Powerhouse

Kerckhoff Dam and Lake Kerckhoff Dam impounds
Kerckhoff Lake, which serves as the forebay for both the
Kerckhoff and Kerckhoff No. 2 powerhouses. The dam is a
concrete arch type, approximately 114 feet in height. The top
of the dam is at elevation 997.33, the spillway crest is at
elevation 974.172, and the normal maximum water surface is at
elevation 987.83. The reservoir has a usable capacity of 4,252
acre-feet. Typically, the reservoir is only drawn 5 feet below
the normal maximum water surface. The top 5 feet of the
reservoir correspond to an operating capacity of about 750
acre-feet to allow for generation peaking during periods of high
electrical demand.

Separate intakes and water conveyance systems are provided
for the Kerckhoff and Kerckhoff No. 2 powerhouses. The
Kerckhoff Powerhouse intake structure is constructed of
concrete and is equipped with two steel slide gates. The intake
for the Kerckhoff No. 2 Powerhouse is a concrete-lined box
structure located upstream from the Kerckhoff Powerhouse
intake.
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Kerckhoff Powerhouse The Kerckhoff Powerhouse,
sometimes referred to as the Kerckhoff No. 1 Powerhouse, was
commissioned in 1920 and is located on the San Joaquin River
about 1 mile upstream from Millerton Lake. The powerhouse
discharges to the San Joaquin River above Millerton Lake, and
generated an average of about 40 GWh/year from 1994 through
2010.

Kerckhoff powerhouse is a reinforced-concrete, tri-level
building approximately 46 feet by 99 feet inside. It houses
three vertical, Francis-type turbine units directly coupled to
generators with a total capacity of 38 MW. The normal
maximum gross head is 350 feet and the turbine speed is 360
revolutions per minute (rpm); each turbine has a butterfly-type
shutoff valve. Generation voltage is 6,600 volts (v). Of the
three units in Kerckhoff Powerhouse, Unit 2 is currently
inoperable. In November 2012, PG&E submitted a non-
capacity license amendment to FERC to retire-in-place Unit #2
in the Kerckhoff Powerhouse (PG&E 2012). This would
reduce generation capacity to approximately 25 MW. The
license was amended accordingly in an April 2013 FERC order
(FERC 2013).

Water supply to the Kerckhoff Powerhouse is conveyed from
Kerckhoff Lake through an unlined tunnel, approximately
16,943 feet long, to three penstocks, which range from 913 feet
to 945 feet in length and allow for a normal maximum gross
head of 350 feet. A surge chamber is located at the end of the
tunnel, upstream from the penstock gate valve. Table 20-1
shows historical generation at Kerckhoff Powerhouse.
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Table 20-1. Recent Hydroelectric Generation at Kerckhoff
and Kerckhoff No. 2 Powerhouses

ltem Kerckhoff Kerckhoff
No. 2
Number & Type of Units 3 — Francis 1 — Francis
Maximum Capacity (MW) 38 155
Year Constructed 1920 1983
Reported Annual Generation (MWh)
1994 10,348 275,752
1995 115,930 803,490
1996 52,273 696,653
1997 72,350 695,775
1998 75,657 735,830
1999 31,959 410,567
2000 37,632 482,279
2001 10,768 316,602
2002 19,639 368,396
2003 18,850 423,974
2004 15,833 362,974
2005 51,662 670,639
2006 55,192 640,116
2007 3,701 212,585
2008 12,270 312,023
2009 31,045 395,527
2010 39,111 551,886
Minimum Annual Generation” 3,701 212,585
Maximum Annual Generation” 115,930 803,490
Average Annual Generation® 38,484 491,475

Source: Annual FERC licensee reports; FERC 2014
Note:

! Years 1994-2010

Key:

MW = megawatt

MWh = megawatt-hour

Kerckhoff Powerhouse No. 2 The Kerckhoff No. 2
Powerhouse is a relatively modern facility, commissioned in
1983. It discharges directly to Millerton Lake and generated
about 500 GWh/year, on average, from 1994 through 2010.

The Kerckhoff No. 2 Powerhouse is approximately 200 feet
underground in a circular, rock chamber measuring 85 feet in
diameter and 124 feet high. It houses a single, vertical Francis-
type turbine/generator assembly. The powerhouse operates at a
normal maximum gross head of 421 feet and has a normal
operating capacity of 155 MW. Turbine speed is 180 rpm; the
turbine has a butterfly-type shutoff valve.

Water is conveyed from the intake in Kerckhoff Lake to the
Kerckhoff No. 2 Powerhouse through a tunnel and penstock.
The tunnel is approximately 21,632 feet long and has both
lined and unlined sections. A surge chamber is located at the
end of the tunnel, near the intake for the penstock, and consists
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of an unlined, tapered vertical shaft. A concrete- and steel-lined
penstock, approximately 1,013 feet long, conveys water from
the tunnel to the powerhouse. The penstock has a concrete-
lined section that is 20 feet in diameter and 481 feet long, a
concrete-lined section that is 18 feet in diameter and 338 feet
long, and a steel-lined section that is 15 feet in diameter and
194 feet long. This steel-lined section enters the powerhouse
chamber. The penstock has a flow capacity of 5,100 cfs. Table
20-1 shows historical generation at Kerckhoff No. 2
Powerhouse.

Millerton Lake Below RM 274

The Friant Power Project (FPP) is owned and operated by the
FPA, which includes eight member districts of the Friant
Division of the CVP: Southern San Joaquin Municipal Utility
District, Delano-Earlimart ID, Lindsay-Strathmore ID,
Lindmore ID, Terra Bella ID, Orange Cove 1D, Madera 1D, and
Chowchilla WD. Three powerhouses, owned and operated by
FPA, are located on the downstream side of Friant Dam.

A powerhouse on each canal outlet generates hydroelectricity
as water is released for delivery. The Friant-Kern Powerhouse
generates hydroelectricity as water is released through outlets
in the left abutment to the Friant-Kern Canal; it has a normal
maximum head of 105 feet. The Madera Powerhouse generates
hydroelectricity as water is released through outlets in the right
abutment to the Madera Canal; it has a normal maximum head
of 126 feet. The River Outlet Powerhouse, located at the base
of the dam adjacent to the spillway, generates hydroelectricity
as water is released to the San Joaquin River through river
outlets; it has a normal maximum head of 273 feet. The first
full year of generation for the FPP powerhouses was 1986. The
combined installed capacity of the three powerhouses is about
30 MW. This represents less than 3 percent of the generation
capacity in the upper San Joaquin River Basin. Table 20-2
summarizes Friant Dam hydroelectric project features.
Historical power generation and capacity of the FPP is
summarized in Table 20-3. Electricity from the FPP is
transmitted to the PG&E power grid over a 70-kV transmission
line.
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Table 20-2. Summary of Hydroelectric Project Features at

Friant Dam

Item

Friant Power

Project
No. of Storage Reservoirs 1!
Additional Regulating Reservoirs® N/A
Total Volume of Storage (TAF) 520.5
No. of Powerhouses 3
Total Installed Capacity (MW) 30.6
Miles of Conveyance (tunnel, penstock, flume, etc.) ° N/A

Source: Reclamation and DWR 2005
Notes:

 Millerton Lake (Friant Dam) is the storage reservoir that provides head and flow to
the Friant Power Project, but the reservoir is not owned by the Friant Power

Authority.

% Diversion dam reservoirs not included in count of additional regulating reservoirs.

% Conveyance length is approximate, as measured in GIS.
Key:

GIS = geographic information system

MW = megawatt

N/A = not applicable

TAF = thousand acre-feet
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Table 20-3. Historical Hydroelectric Generation at Friant Power Project

Friant Power Authority
Item Friant-Kern Madera Canal River Outlet
Canal
Number & Type of Units 1 — Kaplan 1 — Kaplan 1 — Francis
Maximum Capacity (MW) 16 8.3 2
Year Constructed 1986 1985 1985
Reported Annual Generation (MWh)*
1986 57,379 30,853 11,191
1987 13,394 6,288 7,554
1988 19,202 5,934 9,340
1989 22,238 7,382 10,940
1990 15,442 6,354 12,492
1991 28,805 9,990 13,313
1992 23,032 8,160 13,010
1993 74,090 29,008 12,832
1994 25,145 8,916 14,632
1995 89,244 35,843 14,901
1996 80,371 30,464 14,331
1997 63,653 29,570 10,945
1998 59,539 34,679 17,577
1999 70,128 23,723 14,565
2000 71,520 23,526 13,249
2001 35,541 13,627 11,261
2002 43,262 13,686 13,250
2003 58,694 18,203 14,257
Minimum Annual 13,394 5,934 7,554
Generation
Maximum Annual 89,244 35,843 17,577
Generation
Average Annyal 47,260 18,678 12,758
Generation

Notes:

! First full year of generation for the Friant Power Project was 1986.

% Years 1986-2003
Key:

MW = megawatt

MWh = megawatt-hour

A fourth powerhouse, owned and operated by the Orange Cove
ID, generates hydroelectricity on releases to the San Joaquin
Fish Hatchery. The installed capacity of this facility, known as
Fishwater Release Hydroelectric Project, is 0.51 MW.

Extended Study Area
The discussion of power and energy existing conditions and the
potential impacts of the action alternatives on power and
energy encompasses the primary study area, as well as
CVP/SWP water service areas and associated facilities.
Implementation of the action alternatives is not anticipated to
cause impacts to power and energy outside of these areas;
therefore, the San Joaquin River downstream from Friant Dam
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and the Delta were eliminated from detailed environmental
analysis.

Facilities Within Friant Division of the Central Valley
Project Water Service Area

Within the Friant Division of the CVP, the Madera-Chowchilla
Water and Power Authority owns and operates four
powerhouses along the Madera Canal. These powerhouses
have a combined capacity of almost 4 MW.

The Friant Division of the CVP was designed and is operated
to support conjunctive water management in an area that was
subject to groundwater overdraft. Chapter 13, “Hydrology —
Groundwater,” discusses the current state of groundwater use
and overdraft in the region. Under conditions with reduced
surface water deliveries, groundwater pumping increases.
Additionally, pumping energy required for groundwater
pumping increases with increased overdraft of the groundwater
basin.

Central Valley Project Facilities Outside of Friant Division
This section describes power generation and pumping facilities
owned and operated by Reclamation as part of the CVP outside
of the Friant Division of the CVP.

Central Valley Project Power Generation Facilities Table
20-4 shows the 11 CVP hydroelectric power plants, which have
a maximum operation capability of 2,079 MW when all
reservoirs are at their fullest. Table 20-4 also shows historical
annual power generation for calendar year 2007.



Table 20-4. Central Valley Project Powerplants, Capacities,

and Historical Annual Generation

Net Annual
CVvP Capacities |Generation Calendar
Powerplants (megawatt) Year 2007
(megawatt-hour)

Shasta Powerplant 710 1,914,175
Trinity Powerplant 140 364,532
‘;‘é‘a\?eer;g:c's carr 171 291,940
Spring Creek Powerplant 180 271,582
Keswick Powerplant 117 419,597
Lewiston Powerplant 0.35 N/A
Folsom Powerplant 215 371,369
Nimbus Powerplant 17 41,262
New Melones Powerplant 383 469,679
Generating Plan 144 5404
William R. Gianelli
Pumping-Generating 202 126,409

Plant (Federal share)

Source: Reclamation 2007
Key:

CVP = Central Valley Project
N/A = Records not available

Shasta Lake and Vicinity The Shasta Division of the CVP
contains Shasta Dam, Lake, and Powerplant, and Keswick
Dam, Reservoir, and Powerplant; it captures water of the
Sacramento River Basin. Shasta Powerplant is located just
below Shasta Dam as part of the Shasta Division. Water from
the dam is released through five 15-foot penstocks leading to
the five main generating units and two station service units.
Shasta Powerplant is a peaking plant and generally runs when
demand for electricity is high. Its power is dedicated first to
meeting the requirements of CVP facilities. The remaining
energy is marketed to various preference power customers in
Northern California. The 2006 net annual generation of Shasta

Powerplant was 2,648,325 megawatt-hours (MWh).

Upper Sacramento River CVP powerplants located

downstream from Shasta Reservoir but upstream from Red
Bluff Diversion Dam (RBDD) are the Trinity, Lewiston, Judge
Francis Carr, and Spring Creek powerplants of the Trinity

River Division and Keswick Powerplant of the Shasta

Division. The Trinity River Division of the CVP consists of
Trinity Dam and Clair Engle Lake, Trinity Powerplant,

Lewiston Dam and Lake, Lewiston Powerplant, Clear Creek
Tunnel, Judge Francis Carr Powerplant, Whiskeytown Dam

Chapter 20
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and Lake, Spring Creek Tunnel and Powerplant, Spring Creek
Debris Dam and Reservoir, and related pumping and
distribution facilities. The Trinity River Division captures
water from the Trinity River Basin for diversion to the
Sacramento River.

Trinity Dam stores water from the Trinity River in Clair Engle
Lake. Water is released through Trinity Powerplant.
Downstream, Lewiston Dam diverts water from the Trinity
River, through the Lewiston Powerplant, into Clear Creek
Tunnel for the 11-mile trip through the Trinity Mountains.
Water enters Whiskeytown Lake through Judge Francis Carr
Powerplant. Some of the water flows through the Spring Creek
Power Conduit and Powerplant into Keswick Reservoir in the
Shasta Division. From there, the water passes through Keswick
Powerplant, then flows south in the Sacramento River. The
following are hydropower facilities of the Trinity Division of
the CVP:

e Trinity Powerplant is a peaking plant that operates
mostly during times of peak electricity demand. Trinity
County has first preference for the CVP power benefit
from Trinity Powerplant.

e Lewiston Powerplant is operated in conjunction with
the spillway gates to maintain minimum flow in the
Trinity River downstream from the dam. The turbine is
normally set at maximum output, with the spillway
gates adjusted to regulate river flow. The Lewiston
Powerplant provides power to an adjacent fish hatchery.

e Judge Francis Carr Powerplant is a peaking plant with
two generators with a total capacity of 171,000
kilowatts (kW). Trinity County has first preference for
the CVP power benefit from the Judge Francis Carr
Powerplant.

e Spring Creek Powerplant is at the foot of the Spring
Creek Debris Dam. Water for power is received
through Spring Creek Tunnel, which diverts water from
Whiskeytown Lake on Clear Creek. Water from the
plant is discharged to Keswick Reservoir. Spring Creek
Powerplant is a peaking plant. Its operation is tied to
flow regimes aimed at minimizing metal concentrations
in the Spring Creek arm of Keswick Reservoir. Trinity
County has first preference for the CVP power benefit
from Spring Creek Powerplant.
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e The Shasta Division of the CVP’s Keswick Powerplant,
located at Keswick Dam, has three generating units
with a total capacity of 117 MW. Keswick Dam acts as
Shasta Dam's afterbay, stabilizing the water flow
released through Shasta Powerplant to meet on-peak
demands and provide ancillary services. Keswick
Powerplant is a run-of-the-river plant. This means that
the plant runs throughout the day at a constant rate,
providing a uniform release to the Sacramento River.
Keswick Reservoir also captures water diverted from
the Trinity River through the Trinity River Division of
the CVP.

Lower Sacramento River and Delta The two CVP
powerplants located between RBDD and the Delta are the
Folsom and Nimbus powerplants. Both powerplants belong to
the Folsom Unit on the American River. The Folsom Unit of
the CVP consists of Folsom Dam, Folsom Reservoir, Folsom
Powerplant, Nimbus Dam, Lake Natoma, Nimbus Powerplant,
and Nimbus Fish Hatchery.

Folsom Powerplant is a peaking powerplant located at the foot
of Folsom Dam on the north side of the American River. Water
from the dam is released through three 15-foot-diameter
penstocks to three generating units. Folsom Dam was
constructed by the USACE and, on completion, was transferred
to Reclamation for coordinated operation as an integral part of
the CVP. Folsom Powerplant provides a large degree of local
voltage control and is increasingly relied on to support local
loads during system disturbances.

Nimbus Dam forms Lake Natoma to regulate releases for
power made through Folsom Powerplant. It allows dam
operators to coordinate power generation and flows in the
lower American River channel during normal reservoir
operations. Lake Natoma has a surface area of 500 acres and its
elevation fluctuates between 4 and 7 feet daily. Nimbus
Powerplant is a run-of-the-river plant and provides station
service backup for Folsom Powerplant.

Central Valley Project South-of-Delta Facilities The CVP
powerplants located in the CVP SOD water service area
include New Melones Powerplant of the New Melones Unit of
the East Side Division of the CVP, and the William R. Gianelli
and O'Neill Pumping-Generating plants of the San Luis Unit of
the West San Joaquin Division of the CVP. The latter two
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plants, with dual functions of generating electricity and
pumping water, are jointly owned by Reclamation and DWR.

New Melones Dam was completed in 1979, and inundated the
original Melones Dam and created New Melones Reservoir on
the Stanislaus River. New Melones Powerplant, located on the
north bank immediately downstream from the dam, is a
peaking plant. The powerplant contains two generators. New
Melones Reservoir on the Stanislaus River currently operates
under the New Melones Reservoir Interim Operating
Agreement.

The San Luis Unit, part of both the CVP and SWP, was
authorized in 1960. Reclamation and the State constructed and
operate this unit jointly; 45 percent of the total cost was
contributed by the Federal government and the remaining 55
percent by the State. The joint-use facilities are the O'Neill
Dam and Forebay, B.F. Sisk (San Luis) Dam, San Luis
Reservoir, William R. Gianelli Pumping-Generating Plant, Dos
Amigos Pumping Plant, Los Banos and Little Panoche
reservoirs, and San Luis Canal from O'Neill Forebay to
Kettleman City, together with the necessary switchyard
facilities. The Federal-only portion of the San Luis Unit
includes the O'Neill Pumping-Generating Plant and Intake
Canal, Coalinga Canal, Pleasant VValley Pumping Plant, and
San Luis Drain (the drain was never completed).

San Luis Reservoir serves as the major storage reservoir, and
O'Neill Forebay acts as an equalizing basin for the upper stage
dual-purpose pumping-generating plant. O’Neill Pumping-
Generating Plant takes water from the DMC and discharges it
into the O'Neill Forebay, where the California Aqueduct (SWP
feature) flows directly. The William R. Gianelli Pumping-
Generating Plant lifts water from the O'Neill Forebay and
discharges it into San Luis Reservoir. During releases from the
reservoir, these plants generate electric power by reversing
flow through the turbines. Water for irrigation is released into
the San Luis Canal and flows by gravity to Dos Amigos
Pumping Plant where it is lifted more than 100 feet to permit
gravity flow to its terminus at Kettleman City. The SWP canal
system continues to southern coastal areas.

The O'Neill Pumping-Generating Plant consists of an intake
channel, leading off the DMC, and six pumping-generating
units. Normally, these units operate as pumps to lift water from
45 to 53 feet into the O'Neill Forebay; each unit can discharge
700 cfs and has a rating of 6,000 horsepower (hp). Water is
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occasionally released from the forebay to the DMC, and these
units then operate as generators; each unit has a generating
capacity of about 4,200 kW.

William R. Gianelli Pumping-Generating Plant, the joint
Federal-State facility located at San Luis Dam, lifts water by
pump turbines from the O'Neill Forebay into San Luis
Reservoir. During the irrigation season, water is released from
San Luis Reservoir back through the pump-turbines to the
forebay and energy is reclaimed. Each of the eight pumping-
generating units has a capacity of 63,000 hp as a motor and
53,000 kW as a generator. As a pumping plant to fill San Luis
Reservoir, each unit lifts 1,375 cfs at a design dynamic head of
290 feet. As a generating plant, each unit passes 2,120 cfs at a
design dynamic head of 197 feet.

Central Valley Project Pumping Plants CVP pumping
plants to move water from the Delta to CVVP water service
areas in the Central Valley include the Jones Pumping Plant,
O’Neill and William R. Gianelli pumping-generating plants
(previously described), Dos Amigos Pumping Plant, and
SWP’s Banks Pumping Plant. Table 20-5 shows the calendar
year 2007 energy consumption of each of the plants.
Reclamation constructed and operated the Jones Pumping
Plant. The Banks Pumping Plant is an SWP facility
(constructed and operated by DWR, as discussed later in this
chapter); however, Reclamation has access to its pumping
capacity through a JPOD. The remaining plants, described
previously, are joint-use facilities between the two agencies
under the San Luis Unit.

Table 20-5. Central Valley Project Pumping Plants and
Historical Consumption

Energy Used in
CVP Pumping Plants Calendar Year 2007
(megawatt-hour)
C.W. “Bill” Jones Pumping Plant 593,490
O’Neill Pumping-Generating Plant 75,377
William R. Gianelli Pumping-Generating Plant 210,019
Dos Amigos Pumping Plant 145,502
Harvey O. Banks Pumping Plant — Federal Share 39,647
Total 1,064,035
Source: Reclamation 2007

Key:
CVP = Central Valley Project
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The Jones Pumping Plant, formerly Tracy Pumping Plant, is a
component of the Delta Division of the CVVP. Construction of
the plant started in 1947 and was completed in 1951 with an
inlet channel, pumping plant, and discharge pipes. Delta water
is lifted 197 feet up and carried about 1 mile into the DMC.
Each of the six pumps at the Jones Pumping Plant is powered
by a 22,500 hp motor and is capable of pumping 767 cfs.
Power to run the pumps is supplied by the CVP powerplants.
The intake canal includes the Jones Pumping Plant fish screen,
which was built to intercept downstream migrant fish to be
returned to the main channel to resume their journey to the
ocean.

The DMC/California Aqueduct Intertie, a shared federal-state
water system improvement, connects the DMC and the
California Aqueduct via two 108-inch-diameter pipes and
pumping capacity of 467 cubic feet per second (900 cfs gravity
flow from California Aqueduct to DMC). The DMC/California
Aqueduct Intertie addresses DMC conveyance conditions that
had restricted use of the Jones Pumping Plant to less than its
design capacity, potentially restoring as much as 35 TAF of
average annual deliveries to the CVP.

Dos Amigos Pumping Plant is a joint CVP/SWP facility,
located 17 miles south of the O’Neill Forebay on the San Luis
Canal. It lifts water 113 feet to permit gravity flow to the
terminus of the San Luis Canal at Kettleman City. The plant
contains six pumping units, each capable of delivering 2,200
cfs at 125 feet of head.

State Water Project Facilities

The SWP has 8 hydroelectric powerplants and 17 pumping
plants. Table 20-6 summarizes powerplant capacity and
historical annual generation in calendar year 2009 for each
plant. Table 20-7 shows the historical annual power
consumption in calendar year 2009 for each pumping plant.



Table 20-6. State Water Project Powerplants, Capacities,

and Historical Power Generation

State Water Project Capacity Energy Generated in
Powerplants (megawatt) Calendar Year 2009
(megawatt-hour)

Hyatt-Thermalito 762 1,449,966
Powerplant Complex
William R. Gianelli
Pumping-Generating Plant 222 55,835
(SWP share)
Alamo Powerplant 17 55,356
Mojave Siphon Powerplant 33 30,518
Devil Canyon Powerplant 276 553,706
Warne Powerplant 74 279,900

Source: DWR 2013

Table 20-7. State Water Project Historical Power

Consumption

State Water Project Pumping

Energy Used in Calendar

Plants and Powerplants Year 2009
(megawatt-hour)

Hyatt-Thermalito Pumping-Genergting 1488
Plant (pumpback and station service) '
North Bay Interim Pumping Plant -
Cordelia Pumping Plant 10,365
Barker Slough Pumping Plant 8,543
South Bay Pumping Plant 100,947
Del Valle Pumping Plant 559
Banks Pumping Plant 476,985
Sr:z;rr]s)lll Pumping-Generating Plant (SWP 174,028
Dos Amigos Pumping Plant (SWP share) 191,980
Buena Vista Pumping Plant 297,423
Teerink Pumping Plant 321,958
Chrisman Pumping Plant 703,386
Edmonston Pumping Plant 2,577,557
Alamo Power Plant (station service) 306
Pearblossom Pumping Plant 320,676
Pine Flat Power Plant 1,389
Moje}ve Siphon Powerplant (station 468
service)
Devil Canyon Powerplant (station service) 919
Oso Pumping Plant 157,762
Warne Power Plant (station service) 880
Las Perillas Pumping Plant 8,349
Badger Hill Pumping Plant 20,628
Devil's Den Pumping Plant 13,689
Bluestone Pumping Plant 12,695
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Table 20-7. State Water Project Historical Power
Consumption (contd.)

State Water Project Pumping Energy Used in Calendar
Year 2009
Plants and Powerplants
(megawatt-hour)

Polonio Pass Pumping Plant 13,758
Greenspot Pumping Plant 13,075
Crafton Hills Pumping Plant 13,747
Cherry Valley Pumping Plant 363

Source: DWR 2013

State Water Project Power Generation Facilities Among
the eight hydroelectric powerplants, three powerplants are
located in the Lake Oroville vicinity and the remaining in the
SOD area.

Lake Oroville, the SWP’s largest reservoir, stores winter and
spring runoff from the Feather River watershed, and releases
water for SWP needs. These releases generate power at three
powerplants: Hyatt Powerplant, Thermalito Diversion Dam
Powerplant, and Thermalito Pumping-Generating Plants
(Hyatt-Thermalito Powerplant Complex). DWR schedules
hourly releases through the Hyatt-Thermalito Powerplant
Complex to maximize the amount of energy produced when
power values are highest. Because the downstream water
supply does not depend on hourly releases, water released for
power in excess of local and downstream requirements is
conserved by pumpback operation during off-peak times into
Lake Oroville. Energy prices primarily dictate hourly
operations for the power generation facilities.

The remaining five SWP powerplants are the jointly owned
William R. Gianelli Pumping-Generating Plant (previously
described), Alamo Powerplant, Devil Canyon Powerplant,
Warne Powerplant, and Mojave Siphon Powerplant. They
generate about one-sixth of the total energy used by the SWP.
Alamo Powerplant uses the 133-foot head between Tehachapi
Afterbay and Pool 43 of the California Aqueduct to generate
electricity. Mojave Siphon Powerplant generates electricity
from water flowing downhill after its 540-foot lift by
Pearblossom Pumping Plant. Devil Canyon Powerplant
generates electricity with water from Silverwood Lake with
more than 1,300 feet of head, the largest head in the SWP
system. Warne Powerplant uses the 725-foot drop from the



Peace Valley Pipeline to generate electricity with its Pelton
wheel turbines.

State Water Project Pumping Facilities Among the 17 SWP
pumping plants, plants that have historically consumed most of
the energy are William R. Gianelli Pumping-Generating Plant
(SWP share), Banks Pumping Plant, Dos Amigos Pumping
Plant (SWP share), Chrisman Pumping Plant, and Edmonston
Pumping Plant.

The Banks Pumping Plant is located 2.5 miles southwest of the
Clifton Court Forebay on the California Aqueduct. The plant is
the first pumping plant for the California Aqueduct and the
South Bay Aqueduct. It provides the necessary head for water
in the California Aqueduct to flow for approximately 80 miles
south past the O'Neill Forebay and San Luis Reservoir to the
Dos Amigos Pumping Plant (another jointly owned facility, as
previously described). The Banks Pumping Plant initially flows
into Bethany Reservoir, where the South Bay Aqueduct truly
begins. The design head is 236 to 252 feet and installed
capacity is 10,670 cfs with 333,000 hp.

Along the California Aqueduct, Pearblossom, Chrisman, and
Edmonston pumping plants have historically consumed the
highest amounts of energy. Pearblossom Pumping Plant lifts
water about 540 feet and discharges the water at elevation
3,479, the highest point along the entire California Aqueduct.
Chrisman and Edmonston pumping plants provide 524 and
1,970 feet of lift, respectively, to convey California Aqueduct
water across the Tehachapi Mountains.

Environmental Consequences and
Mitigation Measures

This section discusses environmental consequences on
hydropower generation, energy use, and existing hydropower
facilities associated with implementing the alternatives. It also
describes potential mitigation measures associated with
impacts that are significant or potentially significant. Potential
direct and indirect impacts to hydropower generation, energy
use, and existing hydropower facilities and associated
mitigation measures are summarized in Table 20-8.

Chapter 20
Power and Energy

Draft — August 2014 — 20-17



10z Isnbny — yeid — 8T1-0¢

Table 20-8. Summary of Impacts and Mitigation Measures for Power and Energy

. Level of Significance Mitigation . _L.evel of
Impact Study Area Alternative AT Significance After
Before Mitigation Measure I
Mitigation
No Action Alternative PS PSU
Primary Alternative Plan 1 S SuU
Study Alternative Plan 2 S None SuU
Area Alternative Plan 3 S Available SuU
PWR-1: Decrease in Alternative Plan 4 S SuU
Kerckhoff Hydroelectric Project Alternative Plan 5 S SuU
Energy Generation and No Action Alternative NI NI
Ancillary Services Extended Alternative Plan 1 NI NI
Study Alternative Plan 2 NI None NI
Area Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
Alternative Plan 5 NI NI
No Action Alternative LTS LTS
Primary Alternative Plan 1 Beneficial Beneficial
Study Alternative Plan 2 Beneficial None Beneficial
Area Alternative Plan 3 Beneficial Required Beneficial
PWR-2: Change in Alternative Plan 4 Beneficial Beneficial
Energy Generation at Alternative Plan 5 Beneficial Beneficial
Friant Dam Powerhouses No Action Alternative NI NI
Extended Alternative Plan 1 NI NI
Study Alternative Plan 2 NI None NI
Area Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
Alternative Plan 5 NI NI
No Action Alternative NI NI
Primary Alternative Plan 1 NI NI
Study Alternative Plan 2 NI None NI
Area Alternative Plan 3 NI Required NI
PWR-3: Change in Alternative Plan 4 NI NI
Energy Generation and Use Alternative Plan 5 NI NI
Within the Friant Division of the CVP No Action Alternative PS PSU
Water Service Area Extended Alternative Plan 1 LTS and Beneficial LTS and Beneficial
Study Alternative Plan 2 LTS and Beneficial None LTS and Beneficial
Area Alternative Plan 3 LTS and Beneficial Required LTS and Beneficial

Alternative Plan 4

LTS and Beneficial

Alternative Plan 5

LTS and Benéeficial

LTS and Beneficial

LTS and Beneficial
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Table 20-8. Summary of Impacts and Mitigation Measures for Power and Energy (contd.)

. Level of Significance Mitigation . _L.evel of
Impact Study Area Alternative R Significance After
Before Mitigation Measure I
Mitigation
No Action Alternative NI NI
Primary Alternative Plan 1 NI NI
Study Alternative Plan 2 NI None NI
Area Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
PWR-4: Decrease in Alternative Plan 5 NI NI
CVP System Energy Generation No Action Alternative LTS LTS
Extended Alternative Plan 1 LTS LTS
Study Alternative Plan 2 LTS None LTS
Area Alternative Plan 3 LTS Required LTS
Alternative Plan 4 LTS LTS
Alternative Plan 5 LTS LTS
No Action Alternative NI NI
Primary Alternative Plan 1 NI NI
Study Alternative Plan 2 NI None NI
Area Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
PWR-5: Decrease in Alternative Plan 5 NI NI
SWP System Energy Generation No Action Alternative LTS LTS
Extended Alternative Plan 1 LTS LTS
Study Alternative Plan 2 LTS None LTS
Area Alternative Plan 3 LTS Required LTS
Alternative Plan 4 LTS LTS
Alternative Plan 5 LTS LTS
No Action Alternative NI NI
Primary Alternative Plan 1 NI NI
Study Alternative Plan 2 NI None NI
Area Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
PWR-6: Increase in Alternative Plan 5 NI NI
CVP System Pumping Energy Use No Action Alternative LTS LTS
Extended Alternative Plan 1 LTS LTS
Study Alternative Plan 2 LTS None LTS
Area Alternative Plan 3 LTS Required LTS
Alternative Plan 4 LTS LTS
Alternative Plan 5 LTS LTS

ABiau3 pue Jamod
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Table 20-8. Summary of Impacts and Mitigation Measures for Power and Energy (contd.)

. Level of Significance Mitigation . .L_evel of
Impact Study Area Alternative PR Significance After
Before Mitigation Measure I
Mitigation
No Action Alternative NI NI
Primary Alternative Plan 1 NI NI
Study Alternative Plan 2 NI None NI
Area Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
PWR-7: Increase in Alternative Plan 5 NI NI
SWP System Pumping Energy Use No Action Alternative LTS LTS
Extended Alternative Plan 1 LTS LTS
Study Alternative Plan 2 LTS None LTS
Area Alternative Plan 3 LTS Required LTS
Alternative Plan 4 LTS LTS
Alternative Plan 5 LTS LTS

Key:

LTS = less than significant

NI = no impact

PS = potentially significant

PSU = potentially significant and unavoidable
S = significant

SU = significant and unavoidable
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Methods and Assumptions

This impact assessment is based on quantitative data regarding
changes to hydropower resources that could occur under the
Investigation alternatives in geographic locales within the
study area. All action alternatives are compared to a baseline to
allow evaluation of potential impacts. For existing conditions, a
2005 level of development CalSim 11 simulation without
Temperance Flat RM 274 Reservoir is used. Similarly, for
future conditions, a 2030 level of development CalSim II
simulation, the No Action Alternative, is used as a baseline.
Each action alternative was simulated using the same levels of
development so that any changes from the baseline hydropower
generation or consumption can be attributed to the alternative.
Detailed tables of monthly energy generation and energy
consumption associated with each action alternative are
included in the Modeling Appendix.

Four different hydropower models were used for the
hydropower accomplishments evaluation in this analysis,
including the following:

1. Local Hydropower Generation — Simulates existing
local hydropower energy generation from the Kerckhoff
Power Project and FPP and proposed local hydropower
generation at Temperance Flat RM 274 Reservoir based
on daily operation simulation.

2. PLEXOS® - Simulates hourly hydropower generation
and capacity at Temperance Flat RM 274 Reservoir
powerhouse and Kerckhoff Hydroelectric Project
dispatch in an optimized manner to maximize the value
of energy and ancillary services on an hourly basis.
Ancillary services are provided by generating resources
with specific attributes to quickly ramp up or down
generation production. Ancillary services respond to
fluctuations in variable energy resources generation to
meet load in a reliable manner.

3. LongTermGen — Simulates CVP system power
generation and power consumption at pumping
facilities based on monthly mean operation information
from CalSim II.

4. SWP_Power — Simulates SWP system power
generation and power consumption at pumping
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facilities based on monthly mean operation information
from CalSim II.

The four hydropower models are described in the following
sections.

Local Hydropower Generation Model

Developing any action alternative could affect operations of
existing hydropower facilities and provide opportunities for
new hydroelectric power production. Existing hydropower
facilities estimates were made using modeling approaches that
applied output from CalSim Il. CalSim Il output is post-
processed to derive daily water operations, as described in the
Modeling Appendix. Daily water operations were used to
calculate daily generation in the Local Hydropower Generation
Model for existing and proposed hydroelectric powerhouses.

The water-power equation is defined by the following formula:

woQxHxe g
11.81
Where:
kw =  power (kilowatt)
H = net head (feet)
Q =  flow rate through turbine (cubic feet per
second)
e =  efficiency of the turbine (%)
11.81 = unit conversion factor

To convert the power output kW to energy kilowatt-hour
(kWh), the water power generation equation must be integrated
over time.

The approach for estimating hydropower energy generation
was as follows:

1. Water-level elevations of the forebay and tailwater or
afterbay for each powerhouse are estimated based on
reservoir storage output from the water operations
model and bathymetric data.

2. Water elevations are then used to compute gross head
and net head. Net head takes into account head loss in
tunnels, penstocks, etc. Head loss in long conveyance
tunnels is calculated based on a design flow.



3. Generation release is then calculated using net head and
unit capacity. If the net head is outside the head range
of the unit(s), the generation release is zero.

4. The number of hours that generation release can be
sustained is then calculated, based on the daily flow
from the water operations model.

5. Using the net head, the available water release for
generation, and assumed efficiencies, the total power
capacity (MW) is calculated.

6. Generation (MWh) is then calculated using the total
number of hours the generation releases can be
sustained and the total power capacity.

The water operations and models are further described in the
Modeling Appendix.

PLEXOS® Model

Using the Local Hydropower Generation Model as input, the
PLEXOS® model was used for those projects with
dispatchable capacity to optimize the value of the hydropower
attributes, as described in the Modeling Appendix. PLEXOS®,
a transmission-constrained power market simulation model,
distributes that portion of dispatchable energy for which the
energy market represents the highest value over the most
valuable hours within a day or week using an hourly time step.
If ancillary services represent a higher value product, then
PLEXOS® allocates a portion of dispatchable energy to the
regulation-up market within a day or week using an hourly
time step by optimizing among all market opportunities. This
optimization assumes that ancillary services bid into the market
are only called upon 50 percent of the time.

LongTermGen and SWP_Power Models

Regional energy estimates were made using the Benchmark
Study Team (BST) power modeling tools LTGen, Version
1.18, and SWP_Power, BST April 2010 Version, for CVP and
SWP facilities, respectively. LongTermGen (LTGen) and
SWP_Power use operations data from CalSim Il simulations to
predict energy generation and consumption throughout the
CVP and SWP. Methods applied to evaluate power generation
are discussed below.

For each alternative, outputs from CalSim Il simulation were
input to LTGen and SWP_Power, to simulate power generation

Chapter 20
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and consumption throughout the CVP and SWP systems,
respectively. These CalSim Il outputs included reservoir
releases, conveyance flow rates, and end-of-month reservoir
storage data. Both LTGen and SWP_Power are monthly
models. Their simulation periods are from October 31, 1921, to
September 30, 2003.

In LTGen and SWP_Power, energy generation is a function of
turbine configuration, reservoir release, net head, and duration
of generation. Net head is the actual head available for power
generation; it is reservoir water surface elevation (a function of
storage) minus tailrace elevation (a function of release).

Similarly, the calculation of energy required for pumping in
both models is a function of pump configuration, pumping rate,
pumping head (i.e., net head with hydraulic losses), and
duration of pumping. Detailed descriptions of LTGen and
SWP_Power are included in the Modeling Appendix.

Criteria for Determining Significance of Effects
Thresholds of significance for impacts to power and energy are
based on the environmental checklist in Appendix G of the
State CEQA Guidelines, as amended. These thresholds also
encompass the factors taken into account under NEPA to
determine the significance of an action in terms of its context
and the intensity of its impacts. An alternative would be
considered to have a potentially significant impact on regional
hydropower production if the change in the average annual
energy generation or consumption (over the 82-year period of
simulation) by the CVP/SWP is greater than 5 percent, as
shown in Table 20-9.

A threshold of 5 percent was selected as the threshold of
significance for hydroelectric generation for several reasons,
including seasonal and annual hydrologic variability, short-
term operations decisions that may affect the water level in
storage, and regional power market demands and prices that
may dictate hydropower facilities operations. These factors
could contribute to potentially substantial variations in
hydropower generation on a monthly or annual basis. As a
result, generation variations of less than 5 percent would not be
considered significant. Significance statements are relative to
both existing conditions (2005) and future conditions (2030),
unless stated otherwise.



Table 20-9. Impact Indicators and Significance Criteria for
Energy Generation and Usage

Impact Indicator Significance Criterion

Decrease in average annual Friant
Powerplants hydropower generation of
more than 5 percent.

Friant Powerplants Energy
Generation

Decrease in average annual hydropower
Combined Kerckhoff Project and |generation or value for the Kerckhoff

Temperance Flat RM 274 Project and Temperance Flat RM 274
Reservoir Energy Generation Reservoir powerhouses of more than 5
percent.

Decrease in average annual CVP system
CVP System Energy Generation |hydropower generation of more than 5
percent.

Decrease in average annual SWP
SWP System Energy Generation |system hydropower generation of more
than 5 percent.

Increase in average annual CVP system
pumping energy use of more than 5
percent.

CVP System Pumping Energy
Use

Increase in average annual SWP system
pumping energy use of more than 5
percent.

SWP System Pumping Energy
Use

Key:

CVP = Central Valley Project
RM = river mile

SWP = State Water Project

Energy Generation at Friant Dam Powerhouses

Changes in operations at Friant Dam powerhouses due to the
action alternatives could directly affect hydropower generation
caused by changes in head and flow available for hydropower
generation. A significant increase in energy generation would
be beneficial to FPA and Orange Cove ID customers. A
significant reduction in energy generation at Friant Dam
powerhouses could require the purchase of energy to meet
affected FPA and Orange Cove ID customer energy demands,
or a reduction in power revenue.

Kerckhoff Hydroelectric Project Energy Generation

The action alternatives could directly affect hydropower
generation at Kerckhoff Hydroelectric Project facilities by
inundating the Kerckhoff Hydroelectric Project powerhouses.
A total loss in energy generation at Kerckhoff Hydroelectric
Project powerhouses could require the purchase of energy
and/or development of new hydropower power facilities to
mitigate for the loss in energy or a reduction in power revenue.

CVP System Energy Generation
Changes in CVP operations due to the action alternatives could
result in reoperation of other CVP hydropower generation

Chapter 20
Power and Energy

Draft — August 2014 — 20-25



Upper San Joaquin River Basin Storage Investigation

Environmental Impact Statement

20-26 — Draft — August 2014

facilities, and could result in a systemwide decrease in CVP
hydropower generation. A significant reduction in CVP energy
generation might result in less generation available to
preference power customers.

SWP System Energy Generation

Changes in SWP operations due to the action alternatives could
result in reoperation of SWP generation facilities, and could
result in a systemwide decrease in SWP hydropower
generation. A significant reduction in SWP energy generation
could require the purchase of energy to meet SWP pumping
energy demands, or a reduction in power revenue.

CVP Pumping Energy Use

Changes in CVP operations due to the action alternatives could
result in changes in operations of the CVP pumping plants. A
significant increase in CVP system pumping energy use could
require the purchase of energy to meet CVP pumping energy
demands, or a reduction in power revenue.

SWP Pumping Energy Use

Changes in SWP operations due to the action alternatives could
result in changes in operations of the SWP pumping plants. A
significant increase in SWP system pumping energy use could
require the purchase of energy to meet SWP pumping energy
demands, or a reduction in power revenue.

Topics Eliminated from Further Discussion

No topics were dismissed from further discussion. Impacts to
energy generation and consumption are presented according to
the facilities that would be affected; therefore, the impacts
presented in the following section are specific to either the
primary study area (Impact PWR-1 and Impact PWR-2) or the
extended study area (Impact PWR-3 through Impact PWR-6).

Direct and Indirect Effects

The following section describes the potential environmental
consequences of the alternatives. Where the action alternatives
would have identical or nearly identical impacts regardless of
which action alternative is implemented, the action alternatives
are described together. Where impacts would differ, the action
alternatives are described separately.
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Impact PWR-1 — Decrease in Kerckhoff Hydroelectric
Project Energy Generation and Ancillary Services

Primary Study Area

No Action Alternative Changes in demands between existing
and future levels of development would cause changes in
magnitude and timing of Kerckhoff Hydroelectric Project
tailwater (Millerton Lake) elevations. These changes would
affect the magnitude and timing of energy generation and
ancillary services under the No Action Alternative compared to
Existing Conditions (Table 20-10 and Table 20-11).

This impact would be potentially significant under the No
Action Alternative.

Table 20-10. Simulated Average Annual Energy
Generation and Ancillary Services at Kerckhoff
Hydroelectric Project — Existing Conditions and No Action

Alternative
Change Change
Kerckhoff from from
Alternative Project Existing Existing
(GWh) Condition | Condition
(GWh) (%)
Energy Generation
Existing Conditions 613.7 0.0 0%
No Action Alternative 616.2 2.5 0%
Ancillary Services
Existing Conditions 302.2 0.0 0%
No Action Alternative 261.7 -40.5 -13%
Key:

GWh = gigawatt-hour
RM = river mile
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Table 20-11. Simulated Average Annual Energy
Generation and Ancillary Services Value at Kerckhoff
Hydroelectric Project — Existing Conditions and No Action
Alternative

Change Change
from from
Alternative Plr(g.recckth(%];\;) Existing Existing
J Condition | Condition
($M) (%)
Energy Generation
Existing Conditions 41.3 0.0 0%
No Action Alternative 41.2 -0.1 0%
Ancillary Services
Existing Conditions 6.0 0.0 0%
No Action Alternative 5.3 -0.7 -13%
Key:
GWh = gigawatt-hour
M = million

RM = river mile

Alternative Plans 1 — 3 Alternative Plans 1, 2, and 3 would
inundate the Kerckhoff Hydroelectric Project powerhouses,
and eliminate energy generation at these facilities. The ability
of all action alternatives to replace the value of the Kerckhoff
Hydroelectric Project powerhouses would vary depending on
how carryover storage in Temperance Flat RM 274 Reservoir
would be managed. Simulated annual average energy
generation and ancillary services at the Kerckhoff
Hydroelectric Project and Temperance Flat RM 274 Reservoir
is shown in Table 20-12 through Table 20-19 for all action
alternatives.

Under Alternative Plans 1, 2, and 3, onsite hydropower energy
generation at Temperance Flat RM 274 Reservoir would
replace 88 percent and 84 percent of Kerckhoff Hydroelectric
Project generation compared to Existing Conditions and the No
Action Alternative, respectively. Energy generation is lost
because Temperance Flat RM 274 Reservoir has on average
less head than the Kerckhoff Hydroelectric Project. Ancillary
services would increase 18 percent and 4 percent compared to
Existing Conditions and the No Action Alternative,
respectively. Ancillary services would increase because the
proposed reservoir has more storage capacity and operational
flexibility than Kerckhoff Hydroelectric Project. Ancillary
services value, however, would decrease because the
Temperance Flat RM 274 Reservoir would only increase these
services in wet years when value tends to be less.
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Energy generation impacts would be significant under
Alternative Plans 1, 2, and 3. No feasible avoidance or
minimization measures are available to reduce this impact
below the level of significance. Mitigation for this impact is
not proposed because no feasible mitigation is available to
reduce the impact to a less-than-significant level. Although not
considered mitigation for this impact, PG&E’s net lost power
generation value after development of new on-site hydropower
facilities would be compensated, as described in Chapter 2,
“Alternatives.”

Alternative Plan 4 Alternative Plan 4 would inundate the
Kerckhoff Hydroelectric Project powerhouses and eliminate
energy generation at these facilities. Under Alternative Plan 4,
onsite hydropower energy generation at Temperance Flat RM
274 Reservoir would replace 91 percent of Kerckhoff
Hydroelectric Project generation compared to Existing
Conditions and the No Action Alternative. Ancillary services
would increase 31 percent and 43 percent compared to EXisting
Conditions and the No Action Alternative, respectively.
Alternative Plan 4 has higher carryover storage in Temperance
Flat RM 274 Reservoir than other action alternative and can
replace more lost energy and ancillary services value, although
not to the level of the Kerckhoff Hydroelectric Project.

Energy generation impacts would be significant under
Alternative Plan 4. No feasible avoidance or minimization
measures are available to reduce this impact below the level of
significance. Mitigation for this impact is not proposed because
no feasible mitigation is available to reduce the impact to a
less-than-significant level. Although not considered mitigation
for this impact, PG&E’s net lost power generation value after
development of new on-site hydropower facilities would be
compensated, as described in Chapter 2, “Alternatives.”

Alternative Plan 5 Alternative Plan 5 would inundate the
Kerckhoff Hydroelectric Project powerhouses and eliminate
energy generation at these facilities. Alternative Plan 5 would
replace the least amount of energy and ancillary services,
relative to the other action alternatives, because of the wider
range of head caused by varying reservoir levels in both
Millerton Lake and Temperance Flat RM 274 Reservoir.

Energy generation impacts would be significant under
Alternative Plan 5. No feasible avoidance or minimization
measures are available to reduce this impact below the level of
significance. Mitigation for this impact is not proposed because
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no feasible mitigation is available to reduce the impact to a
less-than-significant level. Although not considered mitigation
for this impact, PG&E’s net lost power generation value after
development of new on-site hydropower facilities would be
compensated, as described in Chapter 2, “Alternatives.”

Table 20-12. Simulated Average Annual Energy Generation at
Temperance Flat RM 274 Reservoir Powerhouse and Kerckhoff
Hydroelectric Project — Existing Conditions

Kerckhoff Temperance
Project Flat Change Change
Simulated Simulated from from
Alternative Average Average Existing Existing
Annual Annual Condition | Condition
Generation Generation (GWh) (%)
(GWh) (GWh)
Existing Conditions 613.7 0 0.0 0
Alternative Plan 1 0 539.6 -74.1 -12
Alternative Plan 2 0 539.6 -74.1 -12
Alternative Plan 3 0 539.6 -74.1 -12
Alternative Plan 4 0 559.4 -54.3 -9
Alternative Plan 5 0 496.1 -117.7 -19

Key:
GWh = gigawatt-hour
RM = river mile

Table 20-13. Simulated Average Annual Energy Generation Value at
Temperance Flat RM 274 Reservoir Powerhouse and Kerckhoff
Hydroelectric Project — Existing Conditions

Kerckhoff Temperance
Project Flat Change Change
Simulated Simulated from from
Alternative Average Average Existing Existing
Annual Annual Condition | Condition
Generation Generation (M) (%)
Value ($M) Value ($M)
Existing Conditions 41.3 0 0.0 0
Alternative Plan 1 0 36.2 -5.1 -12
Alternative Plan 2 0 36.2 -5.1 -12
Alternative Plan 3 0 36.2 -5.1 -12
Alternative Plan 4 0 37.7 -3.7 -9
Alternative Plan 5 0 32.6 -8.7 -21
Key:
GWh = gigawatt-hour
M = million

RM = river mile
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Table 20-14. Simulated Average Annual Ancillary Services
at Temperance Flat RM 274 Reservoir Powerhouse and
Kerckhoff Hydroelectric Project — Existing Conditions

Kerckhoff | Temperance
Project Flat
Simulated Simulated Change Change
. Average Average f?‘”.“ f_ror_n
Alternative Existing Existing
Annual Annual . .
Ancillary Ancillary Condition | Condition
. . (GWh) (%)
Services Services
(GWh) (GWh)
Existing
Conditions 302.2 0 0.0 0
Alternative 0 356.0 53.8 18
Plan 1
Alternative 0 356.0 53.8 18
Plan 2
Altemative 0 356.0 53.8 18
Plan 3
Alternative 0 396.0 93.8 31
Plan 4
Alternative 0 332.9 307 10
Plan 5
Key:

GWh = gigawatt-hour

RM = river mile

Table 20-15. Simulated Average Annual Ancillary Services
Value at Temperance Flat RM 274 Reservoir Powerhouse
and Kerckhoff Hydroelectric Project — Existing Conditions

. Temperance
Kerckhoff Project Flat Simulated Change Change
Simulated
Average from from
. Average Annual L L
Alternative - Annual Existing Existing
Ancillary . - L
Services Value Ancillary Condition Condition
(M) Services Value ($M) (%)
($M)
Existing
Conditions 6.0 0 0.0 0
Alternative
Plan 1 0 6.0 -0.1 -1
Alternative
Plan 2 0 6.0 -0.1 -1
Alternative
Plan 3 0 6.0 -0.1 -1
Alternative
Plan 4 0 6.6 0.6 10
Alternative
Plan 5 0 5.4 -0.6 -10
Key:

GWh = gigawatt-hour

M = million
RM = river mile
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Table 20-16. Simulated Average Annual Energy Generation at Temperance Flat RM

274 Reservoir Powerhouse and Kerckhoff Hydroelectric Project — Future

Conditions
Kerckhoff Project Temperance Flat Change from Change
) . . from No
. Simulated Simulated No Action .
Alternative ) Action
Average Annual Average Annual Alternative Alternative
Generation (GWh) | Generation (GWh) (GWh) (%)
No Action Alternative 616.2 0 0.0 0
Alternative Plan 1 0 516.1 -100.1 -16
Alternative Plan 2 0 516.1 -100.1 -16
Alternative Plan 3 0 516.1 -100.1 -16
Alternative Plan 4 0 561.9 -54.3 -9
Alternative Plan 5 0 452.4 -163.8 -27

Key:
GWh = gigawatt-hour
RM = river mile

Table 20-17. Simulated Average Annual Energy Generation Value at Temperance
Flat RM 274 Reservoir Powerhouse and Kerckhoff Hydroelectric Project — Future

Conditions
Kerckhoff Project | Temperance Flat Change
: X Change from
Simulated Simulated . from No
; No Action .
Alternative Average Annual Average Annual : Action
) ) Alternative .
Generation Value Generation Value ($M) Alternative
($M) ($M) (%)
No Action Alternative 41.2 0 0.0 0
Alternative Plan 1 0 34.4 -6.8 -16
Alternative Plan 2 0 34.4 -6.8 -16
Alternative Plan 3 0 34.4 -6.8 -16
Alternative Plan 4 0 37.7 -3.5 -8
Alternative Plan 5 0 29.5 -11.8 -29

Key:

GWh = gigawatt-hour
M = million

RM = river mile
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Table 20-18. Simulated Average Annual Ancillary Services at Temperance Flat RM

274 Reservoir Powerhouse and Kerckhoff Hydroelectric Project — Future

Conditions
Kerckhoff Project | Temperance Flat Change
) X Change from
Simulated Simulated : from No
. No Action .
Alternative Average Annual Average Annual ) Action
; . ; : Alternative ;
Ancillary Services | Ancillary Services (GWh) Alternative
(GWh) (GWh) (%)
No Action Alternative 261.7 0 0.0 0
Alternative Plan 1 0 273.1 11.4 4
Alternative Plan 2 0 273.1 11.4 4
Alternative Plan 3 0 273.1 11.4 4
Alternative Plan 4 0 373.2 111.5 43
Alternative Plan 5 0 253.1 -8.6 -3

Key:
GWh = gigawatt-hour
RM = river mile

Table 20-19. Simulated Average Annual Ancillary Services Value at Temperance Flat
RM 274 Reservoir Powerhouse and Kerckhoff Hydroelectric Project — Future

Conditions
Kerckhoff Project | Temperance Flat Change
) X Change from
Simulated Simulated . from No
. No Action .
Alternative Average Annual Average Annual ) Action
) . : . Alternative .
Ancillary Services | Ancillary Services (SM) Alternative
Value ($M) Value ($M) (%)
No Action Alternative 5.3 0 0.0 0
Alternative Plan 1 0 4.7 -0.6 -12
Alternative Plan 2 0 4.7 -0.6 -12
Alternative Plan 3 0 4.7 -0.6 -12
Alternative Plan 4 0 6.3 1.1 20
Alternative Plan 5 0 4.2 -1.1 -20

Key:

GWh = gigawatt-hour
M = million

RM = river mile

Impact PWR-2 — Change in Energy Generation at Friant

Dam Powerhouses

Primary Study Area

No Action Alternative Changes in demands between existing

and future levels of development would cause changes in

magnitude and timing of Millerton Lake elevations and Friant
Dam diversions and releases. These changes would impact the

magnitude and timing of energy generation under the No
Action Alternative compared to Existing Conditions (Table

20-20).

This impact would be less than significant under the No

Action Alternative.
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Table 20-20. Simulated Average Annual Energy
Generation at Friant Dam Powerhouses — Existing
Conditions and No Action Alternative

Simulated Change Change
Average from from
Alternative Annual Existing Existing
Generation Condition | Condition
(GWh) (GWh) (%)
Existing Conditions 64.9 0.0 0
No Action Alternative 63.2 -1.7 -3

Key:
GWh = gigawatt-hour
RM = river mile

Action Alternatives All action alternatives would increase
Friant Dam powerhouses’ average annual generation by up to
16 GWh (25 percent) compared to the No Action Alternative
(up to 27 percent compared to Existing Conditions) (Table
20-21 and Table 20-22). Energy generation increases would be
caused by higher heads and diversion volumes at Friant Dam.

This impact would be beneficial under all action alternatives.
Mitigation is not required and thus not proposed.

Table 20-21. Simulated Average Annual Energy Generation
at Friant Dam Powerhouses — Existing Conditions

Simulated Change Change
Average from from
Alternative Annual Existing Existing
Generation Condition | Condition
(GWh) (GWh) (%)
Existing Conditions 64.9 0 0
Alternative Plan 1 82.3 17.4 27
Alternative Plan 2 82.3 17.4 27
Alternative Plan 3 81.1 16.2 25
Alternative Plan 4 80.1 15.2 23
Alternative Plan 5 80.5 15.6 24

Key:
GWh = gigawatt-hour



Table 20-22. Simulated Average Annual Energy Generation
at Friant Dam Powerhouses— Future Conditions

Simulated Change Change
Average from No from No
Alternative Annual Action Action
Generation Alternative | Alternative

(GWh) (GWh) (%)
No Action Alternative 63.2 0 0
Alternative Plan 1 78.9 15.7 25
Alternative Plan 2 78.8 15.6 25
Alternative Plan 3 78.8 15.6 25
Alternative Plan 4 78.9 15.7 25
Alternative Plan 5 77.2 14.0 22

Key:
GWh = gigawatt-hour

Impact PWR-3 — Change in Energy Generation and Use
Within the Friant Division of the CVP Water Service Area

Extended Study Area

No Action Alternative Changes in energy generation at
powerhouses along the Madera Canal would be within typical
historical ranges. However, the current state of overdraft and
declining groundwater levels in portions of the extended study
area would continue. Impacts related to changes in
groundwater levels are described in Chapter 13, “Hydrology —
Groundwater.”

This impact would be potentially significant under the No
Action Alternative.

Action Alternatives Implementing the action alternatives
would likely increase diversions from Millerton Lake to the
Madera Canal, and would likely improve energy generation at
powerhouses along the Madera Canal. Additionally, increased
diversions from Millerton Lake to the Friant-Kern and Madera
canals would likely improve groundwater conditions and
decrease groundwater pumping energy use.

This impact would be less than significant and beneficial
under the action alternatives. Mitigation for this impact is not
needed and thus not proposed.

Impact PWR-4 — Decrease in CVP System Energy
Generation

Simulated average annual CVP system generation for the
alternatives under the existing and future conditions is shown
in Table 20-23 and Table 20-24, respectively.

Chapter 20
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Table 20-23. Simulated Average Annual Energy
Generation in CVP System — Existing Conditions

Simulated Change Change
Average from from
Alternative Annual Existing Existing
Generation Condition Condition
(GWh) (GWh) (%)
Existing Condition 4,925 0 0
Alternative Plan 1 4,922 -3 0
Alternative Plan 2 4,924 -1 0
Alternative Plan 3 4,922 -3 0
Alternative Plan 4 4,923 -2 0
Alternative Plan 5 4,926 1 0

Key:
CVP = Central Valley Project
GWh = gigawatt-hour

Table 20-24. Simulated Average Annual Energy
Generation in CVP System — Future Conditions

Simulated Change Change
Average from No from No
Alternative Annual Action Action
Generation Alternative | Alternative
(GWh) (GWh) (%)

No Action Alternative 4,912 0 0
Alternative Plan 1 4914 2 0
Alternative Plan 2 4,914 2 0
Alternative Plan 3 4,914 2 0
Alternative Plan 4 4,914 2 0
Alternative Plan 5 4,914 2 0

Key:
CVP = Central Valley Project
GWh = gigawatt-hour

Extended Study Area

No Action Alternative Simulated average annual CVP system
energy generation for the No Action Alternative is shown in
Table 20-24. Under the No Action Alternative, simulated
average annual energy generation decreased by 13 GWh (0
percent) as compared with existing conditions.

This impact would be less than significant under the No
Action Alternative.

Action Alternatives Simulated average annual CVP system
generation under the action alternatives is shown in Table
20-23 and Table 20-24 for the existing and future conditions,
respectively. Under the action alternatives, changes in
simulated average annual energy generation compared with



existing conditions and the No Action Alternative would be
less than 1 percent.

This impact would be less than significant under the action
alternatives. Mitigation for this impact is not needed and thus
not proposed.

Impact PWR-5 — Decrease in SWP System Energy
Generation

Simulated average annual SWP system generation for the
alternatives under the existing and future conditions is shown
in Table 20-25 and Table 20-26, respectively.

Table 20-25. Simulated Average Annual Energy
Generation in SWP System — Existing Conditions

Simulated Cprzzrllr?e C?rzr:nge
Condition/ Average Annual L L
X . Existing Existing
Alternative Generation o "
(GWh) Condition | Condition
(GWh) (%)
Existing Condition 4,435 0 0
Alternative Plan 1 4,488 53 1
Alternative Plan 2 4,467 32 1
Alternative Plan 3 4,468 33 1
Alternative Plan 4 4,463 29 1
Alternative Plan 5 4,423 -11 0

Key:
GWh = gigawatt-hour
SWP = State Water Project

Table 20-26. Simulated Average Annual Energy
Generation in SWP System — Future Conditions

Simulated Change Change
. from No from No
Condition/ Average Annual . :
. . Action Action
Alternative Generation . .
(GWh) Alternative | Alternative
(GWh) (%)
No Action Alternative 4,516 0 0
Alternative Plan 1 4,566 50 1
Alternative Plan 2 4,543 28 1
Alternative Plan 3 4,546 31 1
Alternative Plan 4 4,541 26 1
Alternative Plan 5 4,507 -8 0

Key:
GWh = gigawatt-hour
SWP = State Water Project
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Extended Study Area

No Action Alternative Under the No Action Alternative,
simulated average annual energy generation increased by 81
GWh (2 percent) as compared with existing conditions.

This impact would be less than significant under the No
Action Alternative.

Action Alternatives Under the action alternatives, simulated
average annual energy generation changes compared with
existing conditions and the No Action Alternative would be
less than 2 percent.

This impact would be less than significant under the action
alternatives. Mitigation for this impact is not needed and thus
not proposed.

Impact PWR-6 — Increase in CVP System Pumping Energy
Use

Simulated average annual CVVP pumping energy use for the
alternatives under the existing and future conditions are shown
in Table 20-27 and Table 20-28, respectively.

Table 20-27. Simulated Average Annual Energy Use in
CVP System — Existing Conditions

Change Change
. Simulated from from
Condition/ . L
Alternative Average Annual Emstmg Emstmg
Energy Use (GWh) | Condition | Condition
(GWh) (%)
Existing Condition 1,179 0 0
Alternative Plan 1 1,186 7 1
Alternative Plan 2 1,186 7 1
Alternative Plan 3 1,183 4 0
Alternative Plan 4 1,183 4 0
Alternative Plan 5 1,179 0 0
Key:

CVP = Central Valley Project
GWh = gigawatt-hour



Table 20-28. Simulated Average Annual Energy Use in

CVP System — Future Conditions

Simulated Change Change

. from No from No
Condition/ Average Annual . .

Alternative Energy Use Action Action

(G%/%//h) Alternative | Alternative
(GWwh) (%)

No Action Alternative 1,169 0 0
Alternative Plan 1 1,176 6 1
Alternative Plan 2 1,175 5 0
Alternative Plan 3 1,178 9 1
Alternative Plan 4 1,180 11 1
Alternative Plan 5 1,185 16 0

Key:

CVP = Central Valley Project

GWh = gigawatt-hour

Extended Study Area
No Action Alternative Under the No Action Alternative,
simulated average annual pumping energy use decreased by 10
GWh (1 percent) as compared with existing conditions.

This impact would be less than significant under the No

Action Alternative.

Action Alternatives Under the action alternatives, changes in
simulated average annual pumping energy compared with
existing conditions and the No Action Alternative would be

less than 2 percent.

This impact would be less than significant under the action
alternatives. Mitigation for this impact is not needed, and thus

not proposed.

Impact PWR-7 — Increase in SWP System Pumping Energy

Use

Extended Study Area Simulated average annual SWP
pumping energy use for the alternatives under the existing and
future conditions are shown in Table 20-29 and Table 20-30,

respectively.

Chapter 20

Power and Energy
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Table 20-29. Simulated Average Annual Energy Use in
SWP System — Existing Conditions

Simulated Cprir:r?e Crr?)rr]r?e
Condition/ Average Annual L L
Alternative Energy Use Emst_mg EX'St.”.]g
(GWh) Condition | Condition
(GWh) (%)
Existing Condition 7,623 0 0
Alternative Plan 1 7,796 173 2
Alternative Plan 2 7,726 103 1
Alternative Plan 3 7,733 110 1
Alternative Plan 4 7,717 94 1
Alternative Plan 5 7,579 -44 0

Key:

GWh = gigawatt-hour
SWP = State Water Project

Table 20-30. Simulated Average Annual Energy Use in
SWP System — Future Conditions

Simulated Change Change
" from No from No
Condition/ Average . .
- Action Action
Alternative Annual Energy . .
Use (GWh) Alternative | Alternative
(GWh) (%)
No Action Alternative 7,933 0 0
Alternative Plan 1 8,091 158 2
Alternative Plan 2 8,017 84 1
Alternative Plan 3 8,020 87 1
Alternative Plan 4 8,010 77 1
Alternative Plan 5 7,900 -33 0

Key:

GWh = gigawatt-hour
SWP = State Water Project

No Action Alternative Under the No Action Alternative, there
would be an increase in simulated average annual pumping
energy use of 310 GWh (4 percent) as compared with existing

conditions.

This impact would be less than significant under the No

Action Alternative.

Action Alternatives Under the action alternatives, changes in
simulated average annual pumping energy compared with
existing conditions and the No Action Alternative would be

less than 3 percent.

This impact would be less than significant under the action
alternatives. Mitigation for this impact is not needed, and thus

not proposed.




Mitigation Measures

This section discusses mitigation measures for each significant
impact described in the Direct and Indirect Effects section, as
summarized in Table 20-8. No mitigation is required for
Impact PWR-2 in the primary study area, and Impacts PWR-3,
PWR-4, PWR-5, PWR-6 or PWR-7 in the extended study area,
as these impacts would be less than significant, less than
significant and beneficial, or beneficial for all action
alternatives.

Impact PWR-1 within the primary study area would be
significant under all action alternatives. Energy generation and
ancillary services at Temperance Flat RM 274 Reservoir
powerhouse would offset some, but not all, of the reduction in
energy generation caused by taking the Kerckhoff
Hydroelectric Project powerhouses offline. No feasible
avoidance or minimization measures are available to reduce
this impact below the level of significance. Therefore, Impact
PWR-1 (within the primary study area) would be significant
and unavoidable. Although not considered mitigation for this
impact, PG&E’s net lost power generation value after
development of new on-site hydropower facilities would be
compensated, as described in Chapter 2, “Alternatives.”

Chapter 20
Power and Energy
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Chapter 21
Public Health and Hazards

This chapter describes the affected environment for public
health and hazards, as well as potential environmental
consequences and associated mitigation measures, as they
pertain to implementing the alternatives. This chapter presents
information on the primary study area (area of project features,
the Temperance Flat Reservoir Area, and Millerton Lake below
RM 274). It also discusses the extended study area (San
Joaquin River from Friant Dam to the Merced River, the San
Joaquin River from the Merced River to the Delta, the Delta,
and the CVVP and SWP water service areas).

Affected Environment

The affected environment for public health focuses on hazards
associated with activities from or influenced by humans, West
Nile virus (WNV), valley fever, naturally occurring asbestos,
school safety, wildland fire, and aircraft safety. In addition, this
section addresses the potential sources of electromagnetic
fields (EMF) in the primary study area, as well as the science
behind EMF exposure and human or animal health hazards.

Primary Study Area

Hazards Associated with Human Activities

The term “hazardous material” is defined as any material that,
because of quantity, concentration, or physical or chemical
characteristics, poses a significant existing or potential hazard
to human health and safety or a potential hazard to the
environment. Hazardous materials and waste may exist in the
primary study area as a result of past or ongoing waste
generation and management. Contaminated sites generally are
the result of unregulated spills of hazardous materials, such as
gasoline or pesticides, which result in unacceptable levels of
toxic substances in soil or water that may pose risks to human
health and safety. Contamination also may result from ongoing
land uses that generate substantial amounts of hazardous
wastes, such as mines and landfills. In addition, utility poles,
transformers, and associated electric power transmission
facilities typically contain hazardous materials.
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A records search of the applicable hazardous material
databases was conducted to identify known hazardous
materials sites in the vicinity of the primary study area. The
search reviewed over 100 databases such as the National
Priorities List, Comprehensive Environmental Response,
Compensation, and Liability Information System, Resource
Conservation and Recovery Act (RCRA), Geotracker (leaking
underground storage tank database maintained by the State
Water Board), EnviroStor (hazardous materials database
maintained by California Department of Toxic Substances
Control), and the interactive database of abandoned mines
managed by the California Department of Conservation
Abandoned Mines Unit. The database search included those
that are part of the Cortese list. Table 21-1 provides a summary
of the database results within the primary study area.

Based on their proximity to the proposed inundation area, the
first three sites listed in Table 21-1 have a potential to be
affected by project-related activities. Inundation of
underground storage tanks could result in contamination of
water in Millerton Lake and downstream in the San Joaquin
River.

Implementing any of the action alternatives would require the
demolition of several buildings and structures. Structures
constructed before 1981 may contain asbestos, and structures
painted before 1978 may contain lead paint. PCBs were used as
an additive in cooling oils for electrical components, and
typical sources of PCBs can include electrical transformers.
Based on the age of the structures subject to removal and
presence of existing utility infrastructure, asbestos, lead,
mercury, and PCBs could be present in specific locations
within the primary study area.
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Table 21-1. Hazardous Materials Database Sites in the Primary Study Area

Facility Name and Address

Reported Condition

Topham Ranch
36265 Smalley Road
Auberry, California 93602

Six permitted underground storage tanks with leaded, unleaded, and aviation-grade gasoline; no reported violations.
Tanks are located approximately 600 feet uphill from proposed inundation area.

Delbert and Carole Pitts
35515 Smalley Road
Auberry, California 93602

One permitted underground storage tank with leaded gasoline; no reported violations. Tank is located approximately
300 feet uphill from proposed inundation area.

Millerton Lake State Recreation Area
5290 Millerton Road
Friant, California 93625

Two permitted underground storage tanks containing gasoline; no reported violations. Tanks are located within
50 feet of proposed inundation area near Friant Dam.

Southern Pacific Transportation Company
17930 Friant Road
Friant, California 93626

Fresno County Health Department observed tank truck disposing unknown materials to septic tank in 1987; cleanup
status is inactive. Site is located immediately adjacent to the San Joaquin River 100-year floodplain, approximately
% mile downstream from Friant Dam.

San Joaquin Fish Hatchery
17372 Brooktrout
Friant, California 93626

One permitted above-ground storage tank; permitted removal and closure of one underground storage tank. Small
quantity hazardous waste generator. No reported violations. Site is located immediately adjacent to the San Joaquin
River 100-year floodplain, approximately ¥ mile downstream from Friant Dam.

Table Mountain Rancheria
23736 Sky Harbor Road
Friant, California 93626

Storage, handling, and recovery of inorganic solid wastes and aqueous solutions. No reported violations. Site is
located approximately ¥ mile west of the proposed transmission line.

Capricorn Il Automotives
21706 Eastmere Lane
Friant, California 93626

Gasoline station; no reported violations. Site is located approximately ¥2 mile west of the proposed transmission line.

Eagle Springs Golf & Country Club
21722 Fairway Oaks
Friant, California 93626

Auto repair/hazardous waste generator. No reported violations. Site is approximately % mile southwest of the
proposed transmission line.

Table Mountain Rancheria
8206 Table Mountain
Friant, California 93625

Wastewater treatment plant; hazmat disclosures are below reporting quantity, permitted organic materials, NPDES
permit, air emissions permit. No reported violations. Site is approximately ¥ mile north of proposed transmission
line.

Millerton General Store
20023 Auberry Road
Clovis, California 93619

Permitted closure and removal of two underground storage tanks. No reported violations. Site is approximately
% mile southwest of proposed transmission line.

Charles L. Sheppard
25112 Auberry Road
Clovis, California 93612

One permitted underground storage tank with unleaded fuel. No reported violations. Site is approximately %2 mile
southwest of proposed transmission line.

Fronk’s Well Drilling
24941 Auberry Road
Clovis, California 93612

Two permitted underground diesel fuel tanks and one waste oil tank; small quantity hazardous waste generator. No
reported violations. Site is approximately %2 mile southwest of proposed transmission line.
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Table 21-1. Hazardous Materials Database Sites in the Primary Study Area (contd.)

Facility Name and Address

Reported Condition

Don Fernando’s at Marshall Station
25527 Auberry
Clovis, California 93619

Permitted closure and removal of three underground storage tanks. No reported violations. Site is approximately
¥ mile south of proposed transmission line.

Hurley Forest Fire Station
25267 Auberry
Clovis, California 93612

Permitted closure and removal of one underground storage tank; large quantity hazardous waste generator. No
reported violations. Site is approximately ¥4 mile south of proposed transmission line.
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No abandoned mines recorded by the California Department of
Conservation were identified in the primary study area.
However, within the Millerton Lake watershed, 57 historical
gold mines, one active gold mine, and two historical sand and
gravel mines were identified. A survey conducted in 2003 by
BLM in support of the Investigation identified three abandoned
mine sites within the Temperance Flat RM 274 Reservoir Area,
including the Patterson Mine (formerly known as the Diana
Mine), San Joaquin Mine, and the Sullivan Mine Group. These
mines include multiple adits and millsites. Contaminants
associated with mining and related activities may include
mercury and gold, which are recovered as byproducts from
some gravel mining operations, especially in areas affected by
historical gold mining, and naturally-occurring contaminants,
such as metallic sulfides and/or sulfosalts typically associated
with gold deposits (see Chapter 15, “Hydrology — Surface
Water Quality,” for further discussion). Other potential hazards
associated with abandoned mines include undetonated
explosives, decomposed support timbers, unstable ground and
rocks, obscure vertical workings, and water-filled excavations
(Springer 2005). These hazards pose potential risks to casual
entrants.

West Nile Virus

All mosquito species are potential vectors of organisms that
can cause disease to pets, domestic animals, wildlife, and
humans. WNV has become an endemic disease in California
and like other encephalitic viruses, can cause serious illness.
People who are infected may have a variety of symptoms that
can include fever, head and body aches, nausea, vomiting,
swollen lymph glands, and skin rash. Only about 1 in 150
infected people will develop a serious illness that may require
hospitalization. Elderly people are at highest risk of developing
the severe form of WNV and are at an increased risk of long-
lasting physical and mental disorders. The severe form of the
disease can be fatal (CDC 20123, DPH and MVC 2012).

Mosquito species are broadly separated into two groups
according to where they lay eggs, floodwater mosquitoes and
standing water mosquitoes. Adult female floodwater
mosquitoes lay eggs on mud or previously submerged
vegetation. The eggs may remain dormant for days, months, or
even years until they are flooded, at which time larvae hatch.
Standing water mosquitoes lay eggs on the water surface. The
eggs float on the surface for a few hours to a few days until the
larvae hatch into the water. Floodwater mosquito larval
development (breeding) sites include irrigated pastures, rice
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fields, seasonally flooded duck clubs and other managed
wetlands, tidal wetlands, riparian corridors, and snowmelt
pools. These intermittent or seasonally flooded habitats can be
among the most productive sources of mosquitoes because they
are often free of natural predators. Standing water mosquito
breeding sites include artificial containers, treeholes, catch
basins, open ditches, retention/detention ponds, natural or
constructed ponds and wetlands, stormwater management
devices, and along the edges of flowing streams. Sources are
found everywhere from highly urban areas to natural wetlands
and often produce multiple generations of mosquitoes each
season (DPH and MVC 2012).

Severe WNV symptoms consist of West Nile encephalitis
(inflammation of the brain), West Nile meningitis
(inflammation of the membrane around the brain and spinal
cord), and West Nile acute flaccid paralysis (inflammation of
the spinal cord). Of the total WNV cases reported to the
Centers for Disease Control and Prevention (CDC), 2,734
consisted of the severe West Nile neuroinvasive diseases listed
above (CDC 2012b). It is important to note that these statistical
data include only those cases reported to the CDC. Because
most people infected do not experience symptoms and those
who do experience symptoms may not seek medical attention,
the epidemiological information discussed above does not
include all cases of WNV infection.

Both Madera and Fresno counties have reported cases of WNV
(DPH 2012a). Mosquito habitat for all the species’ lifecycles is
located in this geographic region within several miles of wetted
portions of the San Joaquin River, bypasses, and tributaries.
These habitats are also occupied by predatory fish and other
insects that feed on mosquitos.

Valley Fever

Valley fever (Coccidioidomycosis) is an infection, usually
targeting the lungs, which results from inhalation of the fungus
Coccidioides immitis. These spores live in soil and generally
are limited to areas of the southwestern United States, Mexico,
and parts of Central and South America. It can be only
contracted from inhalation of spores; it cannot be passed from
person to person. In California, it is primarily found in the
southern San Joaquin Valley. Spores can enter the air when
ground-moving activities, including natural disasters such as
earthquakes or excavation activities, disturb spore-bearing soil.
Approximately 60 percent of exposed people experience
symptoms. Infection can cause flu-like symptoms, and if it is
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disseminated to organs other than the lungs, it can lead to
severe pneumonia, meningitis, and death.

Fresno and Madera counties are considered “highly endemic”
because they have an incidence rate of more than 20 cases per
100,000 population per year. It is reported that average
incidence rates were 475 cases per 100,000 people in Fresno
County, and 24 cases per 100,000 people in Madera County
(DPH 2012b). Although Fresno and Madera counties are
considered highly endemic, the incidence of valley fever in
Fresno County varies significantly by location, with the
majority of cases concentrated in the southwest and central
portions of the county (MacLean 2011). The primary study
area includes portions of the eastern extent of Fresno County,
near the mountain region, which is considered a less endemic
area. Nevertheless, the spores that cause valley fever may be
present in the primary study area and could be disturbed and
become airborne during earth-moving activities. A site-specific
evaluation would be needed to confirm the soil types and
presence of spores.

Naturally Occurring Asbestos

Asbestos is a term applied to several types of naturally
occurring fibrous materials found in rock formations
throughout California (i.e., naturally occurring asbestos, or
“NOA”). Exposure and disturbance of rock and soil that
contains asbestos can result in the release of fibers to the air
and consequent exposure to the public. All types of asbestos
are now considered hazardous and pose public health risks.
Asbestos is commonly found in ultramafic rock, including
serpentinite. Two forms of asbestos are associated with
serpentinite: chrysotile asbestos and tremolite/actinolite
asbestos. As discussed in detail in Chapter 11, “Geology and
Soils,” the primary study area is composed of volcanic basalt,
the older portion of the Mehrten Formation, and older granitic
and rocks of the Sierra Nevada Batholith. These types of rocks
do not contain NOA. Furthermore, the California Geological
Survey has prepared a publication entitled General Location
Guide for Ultramafic Rocks in California — Areas More Likely
to Contain Naturally Occurring Asbestos (Churchill and Hill
2000). A review of this publication indicates that the primary
study area is not located in an area that is likely to contain
NOA.

School Safety
School-aged children are considered to be particularly sensitive
to adverse impacts resulting from exposure to hazardous
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materials, substances, or waste. Public Resources Code Section
21151.4 requires that project proponents evaluate projects that
are proposed within one-quarter mile of a school to determine
whether release of hazardous air emissions or hazardous
substances resulting from project implementation would pose a
human health or safety hazard. The following schools are
located in the vicinity of the primary study area:

e Foothill Middle School, located at 29147 Auberry Road
in Prather, California (approximately 2 miles east of the
proposed reservoir)

e Auberry Elementary School, located at 33367 Auberry
Road in Auberry, California (approximately 2.5 miles
east of the proposed reservoir)

e Friant Elementary School, located at 17220 Burroughs
Avenue in Friant, California (approximately 3 miles
west of the proposed transmission line)

Wildland Fire

The California Department of Forestry and Fire Protection has
developed fire hazard severity zones as a way to predict fire
damage. The zones take into account the potential fire intensity
and speed, production and spread of embers, fuel loading,
topography, and climate (e.g., temperature and the potential for
strong winds). Proposed facilities would be constructed in both
Federal Responsibility Areas and State Responsibility Areas.
With the State Responsibility Areas, facilities would be
constructed in areas classified as moderate to high fire hazard
severity zones (CAL FIRE 2007a, 2007b).

Aircraft Safety

Collisions between aircraft and wildlife can compromise the
safety of passengers and flight crews. Damage to an aircraft
resulting from a wildlife collision can range from a small dent
in the wing to catastrophic engine failure, destruction of the
aircraft, and potential loss of life. Damage or potential damage
caused by birds and other wildlife is termed a “strike” or
“strike hazard.” Federal Aviation Administration (FAA)
regulations recommend a separation of at least 5 statute miles
from airport facilities to reduce risk of damage to aircraft
resulting from high-speed collisions with birds or the ingestion
of birds into aircraft engines (FAA 2007). In addition to bird
strike, CEQA requires an evaluation of potential hazards to
people residing or working in a project area that is within 2
miles of a public airport or in the vicinity of a private airstrip.
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Airports and airstrips in the region and their distance from the
primary study area are listed in Table 21-2.

As shown in Table 21-2, there are no airports within 5 miles of
the FAA-recommended distance for evaluation of bird strike
hazards, and there are no airports or airstrips within 2 miles of
the primary study area for evaluation of potential hazards to
people working in the project area.

Table 21-2. Airports and Airstrips in the Vicinity of the
Primary Study Area

Approximate Distance and
Name Direction from Primary Study
Area
Arnold Ranch Airport 6 miles southwest
Fresno Yosemite International Airport 12 miles south
Sierra Skypark Airport 16 miles southwest
Fresno Chandler Executive Airport 18 miles south
Madera Municipal Airport 20 miles west
Sallaberry Ranch Airstrip 23 miles northwest

Electromagnetic Fields

EMFs are areas surrounding a source that are influenced by the
flow of electricity. EMF sources could include electrical
transmission lines, generators, or other magnetized materials.

There has been continued public concern about long-term
exposure to high-voltage transmission lines and other EMF
sources. However, available evidence has not established a
conclusive link between EMF exposure and human or animal
health hazards. In light of these inconclusive results,
organizations such as the CPUC, National Institute of
Environmental Health Sciences, World Health Organization,
and National Academy of Science have found there is no
evidence that EMF exposure affects most health outcomes. The
studies indicating an association between EMF exposure and
increased risk of childhood leukemia have not been reproduced
by laboratory evidence and lack a scientific explanation
(NIEHS 2002).

In the Temperance Flat Reservoir Area, three 115-kV PG&E
transmission lines connect the power generation systems at the
Kerckhoff and Kerckhoff No. 2 powerhouses to the regional
and statewide electrical grid. East of the Temperance Flat
Reservoir Area, a high-voltage PG&E electrical transmission
corridor runs from north to south. Aboveground electrical
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transmission lines extend from the electrical grid to electrical
utility boxes in the recreation areas around Millerton Lake, and
aboveground distribution lines provide electricity to water
pumps that supply water to the recreation areas around
Millerton Lake. Additional aboveground electrical distribution
lines are located along the Millerton Lake boat ramp and
Winchell Cove boat ramp (Reclamation and State Parks 2010).

The CPUC has not adopted numeric exposure limits. It has
developed design guidelines to be incorporated into the design
of new facilities to reduce EMF exposure. These design
measures include increasing structure height, locating power
lines near the right of way (ROW) centerline, reducing
conductor spacing, and phasing circuits to reduce EMF
strength.

Extended Study Area

The extended study area extending from Friant Dam to the
confluence with the Merced River, San Joaquin River from
Merced River to the Delta, and the Delta is now subject to
changed instream flows associated with implementing the
SJRRP. However, these changes in water flow would have no
impacts on, nor would they be affected by, anthropogenic
factors, valley fever, naturally occurring asbestos, wildland
fire, aircraft safety, or EMF. Therefore, these public health and
hazards for the extended study area are not discussed further in
this section.

The discussion of WNV in the West Nile Virus section above
does not pertain to the extended study area because
implementing any of the action alternatives would not result in
modifying land uses or provide increases in water supply that
exceed historic amounts. The delivery of water supplies
generated by implementing any of the action alternatives and
delivering water supplies to the SOD CVP and SWP water
service areas would not result in a modification of physical
conditions that would result in an increase in mosquito habitat
or associated mosquito populations that could pose an
increased risk of West Nile virus. Changes in San Joaquin
River flows associated with operations of the action
alternatives would remain within the historic flow range and
would not be substantially different from no action conditions.
Mosquito habitats and populations in the extended study area
would not substantially vary from existing conditions and the
No Action Alternative.
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Environmental Consequences and
Mitigation Measures

This section describes the methods of environmental
evaluation, assumptions, and specific criteria that were used to
determine significance of impacts on public health and hazards.
It then discusses the impacts of the Investigation and proposes
mitigation where appropriate. The potential impacts on public
health and hazards and associated mitigation measures are
summarized in Table 21-3.

Methods and Assumptions

This analysis considers foreseeable hazardous materials use,
risk of wildland fire, potential risk of damage from acts of
terrorism, potential for EMF impacts associated with the
proposed electrical transmission line, and risk of disease
resulting from constructing the project facilities and delivery of
water supplies from the new reservoir. This analysis identifies
how these hazards could expose individuals or the environment
to health and safety risks. This analysis is based on a review of
existing information and various site investigation reports
prepared for the Study Area, planning documents applicable to
the Study Area, fire insurance maps, consultation with
appropriate agencies, and field reconnaissance.

Criteria for Determining Significance of Impacts

An environmental document prepared to comply with NEPA
must consider the context and intensity of the environmental
impacts that would be caused by, or result from, implementing
the No Action Alternative and other alternatives. Under NEPA,
the severity and context of an impact must be characterized. An
environmental document prepared to comply with CEQA must
identify the potentially significant environmental impacts of a
proposed project. A “[s]ignificant effect on the environment”
means “a substantial, or potentially substantial, adverse change
in any of the physical conditions within the area affected by the
project” (State CEQA Guidelines, Section 15382). CEQA also
requires that the environmental document propose feasible
measures to avoid or substantially reduce significant
environmental impacts (State CEQA Guidelines, Section
15126.4[a]).
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Table 21-3. Summary of Impacts and Mitigation Measures for Public Health and Hazards

Level of Level of
Impact Study Area Alternative Significance Mitigation Measure Significance
Before Mitigation After Mitigation
No Action Alternative NI None Required NI
Primary Alternative Plan 1 LTS LTS
Study Alternative Plan 2 LTS None LTS
Area Alternative Plan 3 LTS Required LTS
HAZ-1: Potential for Alternative Plan 4 LTS LTS
Exposure to Hazardous Alternative Plan 5 LTS LTS
Materials No Action Alternative NI NI
Extended Alternative Plan 1 NI NI
Study Alternative Plan 2 NI None NI
Area Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
Alternative Plan 5 NI NI
No Action Alternative NI None Required NI
Primary Alternative Plan 1 PS LTS
Study Alternative Plan 2 PS HAZ-2: Reduce Exposure of Hazards LTS
HAZ-2: Potential Area Alternative Plan 3 PS to Schools LTS
Emission of Hazardous Alternative Plan 4 PS LTS
Materials within 0.25 Mile of a Alternative Plan 5 PS LTS
School No Action Alternative NI NI
Extended Alternative Plan 1 NI NI
Study Alternative Plan 2 NI None NI
Area Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
Alternative Plan 5 NI NI
No Action Alternative NI None Required NI
Primary Alternative Plan 1 PS LTS
Study Alternative Plan 2 PS HAZ-3: Reduce Hazards from LTS
Area Alternative Plan 3 PS Hazardous Material Sites LTS
HAZ-3: Increase Hazards from Alternative Plan 4 PS LTS
a Known Hazardous Materials Alternative Plan 5 PS LTS
Contamination Site No Action Alternative NI NI
Extended Alternative Plan 1 NI NI
Study Alternative Plan 2 NI None NI
Area Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
Alternative Plan 5 NI NI
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Table 21-3. Summary of Impacts and Mitigation Measures for Public Health and Hazards (contd.)

Level of Level of
Impact Study Area Alternative Significance Mitigation Measure Significance
Before Mitigation After Mitigation

No Action Alternative LTS None Required LTS

Primary Alternative Plan 1 PS LTS

Study Alternative Plan 2 PS HAZ-4: Implement Mitigation Measure LTS

Area Alternative Plan 3 PS TRN-2, Implement a LTS

HAZ-4: Interfere with Alternative Plan 4 PS Traffic Management Plan LTS

Evacuation Routes and Alternative Plan 5 PS LTS
Emergency Vehicle Access No Action Alternative NI NI
Extended Alternative Plan 1 NI NI
Study Alternative Plan 2 NI None NI
Area Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
Alternative Plan 5 NI NI
No Action Alternative NI NI
Primary Alternative Plan 1 NI NI
Study Alternative Plan 2 NI None NI
Area Alternative Plan 3 NI Required NI
HAZ-5: Locate Electrical Alternative Plan 4 NI NI
Transmission Facilities Near a Alternative Plan 5 NI NI
School No Action Alternative NI NI
Extended Alternative Plan 1 NI NI
Study Alternative Plan 2 NI None NI
Area Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
Alternative Plan 5 NI NI
No Action Alternative NI NI

Primary Alternative Plan 1 LTS LTS

Study Alternative Plan 2 LTS None LTS

Area Alternative Plan 3 LTS Required LTS

Alternative Plan 4 LTS LTS

HAZ-6: Increase Hazards of Alternative Plan 5 LTS LTS
Wildland Fires No Action Alternative NI NI
Extended Alternative Plan 1 NI NI
Study Alternative Plan 2 NI None NI
Area Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
Alternative Plan 5 NI NI
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Table 21-3. Summary of Impacts and Mitigation Measures for Public Health and Hazards (contd.)

Level of Level of
Impact Study Area Alternative Significance Mitigation Measure Significance
Before Mitigation After Mitigation

No Action Alternative LTS None Required LTS

Primary Alternative Plan 1 PS LTS

Study Alternative Plan 2 PS HAZ-7: Reduce Hazards of West LTS

Area Alternative Plan 3 PS Nile Virus LTS

Alternative Plan 4 PS LTS

HAZ-7: Increase Hazards of Alternative Plan 5 PS LTS
West Nile Virus No Action Alternative NI NI
Extended Alternative Plan 1 NI NI
Study Alternative Plan 2 NI None NI
Area Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
Alternative Plan 5 NI NI
No Action Alternative NI None Required NI

Primary Alternative Plan 1 PS LTS

Study Alternative Plan 2 PS HAZ-8: Reduce Hazards of Valley LTS

Area Alternative Plan 3 PS Fever LTS

Alternative Plan 4 PS LTS

HAZ-8: Increase Hazards of Alternative Plan 5 PS LTS
Valley Fever No Action Alternative NI NI
Extended Alternative Plan 1 NI NI
Study Alternative Plan 2 NI None NI
Area Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
Alternative Plan 5 NI NI
No Action Alternative NI NI

Primary Alternative Plan 1 LTS LTS

Study Alternative Plan 2 LTS None LTS

Area Alternative Plan 3 LTS Required LTS

Alternative Plan 4 LTS LTS

HAZ-9: Increase Exposure to Alternative Plan 5 LTS LTS
Damage from Acts of Terrorism No Action Alternative NI NI
Extended Alternative Plan 1 NI NI
Study Alternative Plan 2 NI None NI
Area Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
Alternative Plan 5 NI NI
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Table 21-3. Summary of Impacts and Mitigation Measures for Public Health and Hazards (contd.)

Level of Level of
Impact Study Area Alternative Significance Mitigation Measure Significance
Before Mitigation After Mitigation

No Action Alternative NI NI
Primary Alternative Plan 1 NI NI
Study Alternative Plan 2 NI None NI
Area Alternative Plan 3 NI Required NI
HAZ-10: Increase Exposure to Alternative Plan 4 NI NI
Hazards Associated with Alternative Plan 5 NI NI
Abandoned Mine Sites No Action Alternative NI NI
Extended Alternative Plan 1 NI NI
Study Alternative Plan 2 NI None NI
Area Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
Alternative Plan 5 NI NI
No Action Alternative NI None Required NI

Primary Alternative Plan 1 PS LTS

Study Alternative Plan 2 PS HAZ-11: Reduce Hazards from LTS

Area Alternative Plan 3 PS Blasting LTS

HAZ-11: Increase Potential for Alternative Plan 4 PS LTS

Blast-Related Injury during Alternative Plan 5 PS LTS
Construction No Action Alternative NI NI
Extended Alternative Plan 1 NI NI
Study Alternative Plan 2 NI None NI
Area Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
Alternative Plan 5 NI NI

Key:

LTS = less than significant
NI = no impact

PS = potentially significant
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Upper San Joaquin River Basin Storage Investigation

Environmental Impact Statement

The following significance criteria are based on guidance
provided by the State CEQA Guidelines and consider the
context and intensity of the environmental impacts as required
under NEPA. Impacts of an alternative on public health and
hazards would be significant if project implementation would
do any of the following:

Expose construction workers, the public and the
environment to hazardous materials including routine
transport, use, disposal, or accident conditions

Emit hazardous emissions or involve the handling of
hazardous or acutely hazardous materials, substances,
or waste within one-quarter mile of an existing or
proposed school

Be located on a site that is included on a list of
hazardous materials sites (Cortese List) compiled
pursuant to Government Code Section 65962.5 and, as
a result, would create a significant hazard to the public
or the environment

Interfere with emergency evacuation routes and
emergency vehicle access

Expose people or structures to a significant risk of loss,
injury, or death involving wildland fires

Locate electrical transmission facilities less than 150
feet from the property line of an existing or approved
school site

Potential impacts related to health hazards from
exposure of people to WNV (or vector-borne illnesses)

Potential impacts related to health hazards from the
exposure of people to valley fever spores

Increase hazards from the potential risk of damage from
acts of terrorism

Expose construction workers or the general public to
hazards associated with abandoned mine sites

Topics Eliminated from Further Consideration
There are no airports within 5 miles of the FAA-recommended
distance for evaluation of bird strike hazards, and there are no
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airports or airstrips within 2 miles of the primary study area for
evaluation of potential hazards to people working in the project
area. The airport closest to the primary study area is Arnold
Ranch airport, located approximately 6 miles to the southwest
in Madera, California. Similarly, the project is not in an area
covered by an adopted airport land use plan. These issues are
not discussed further in this section.

Water safety hazards posed by the alternatives to water-based
recreationists are assessed in Chapter 22, “Recreation;”
therefore, this topic has been eliminated from further analysis
in this chapter. Similarly, the impacts of hazardous materials
on water quality, including impacts related to inundation of
historic mine sites, are assessed in Chapter 15, “Hydrology —
Surface Water Quality.”

Implementing any of the action alternatives would increase the
amount of water available for delivery from Millerton Lake.
Portions of this water would be conveyed directly to Friant
Division water contractors or down the San Joaquin River and
rediverted or exchanged for delivery to SOD CVP and SWP
water contractors. The conveyance of these water supplies
would not exceed channel capacity of the San Joaquin River or
Delta waterways. No change in existing use of adjacent lands
would occur. Because implementing any of the action
alternatives would not result in San Joaquin River or Delta
instream flows that would exceed channel capacity or result in
changes to land or water uses, their implementation would not
create a hazard and would not pose a threat to the health of
members of the public using the San Joaquin River or Delta.
Therefore, none of the five action alternatives would have an
impact on public health or hazards in the San Joaquin River or
Delta.

As described in Chapter 14, “Hydrology — Surface Water
Supplies and Facilities Operations,” of this Draft EIS,
implementing any of the action alternatives would increase
water reliability for the Friant Division and SOD CVP and
SWP water contractors during most water-year types. The
delivery of this additional water would not exceed historic
maximum deliveries or existing contracted water volumes,
result in placing new land into agricultural production, change
cropping patterns, or result in other physical changes to the
environment. Because implementing any of the action
alternatives would not result in land use changes or other
physical consequences in the CVP and SWP service areas, their
implementation would not create a hazard and would not pose
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threat to public health. Therefore, none of the five action
alternatives would have an impact on public health or create
hazards in the CVP or SWP service areas. This issue is not
discussed further in this analysis.

Direct and Indirect Impacts

This section describes the environmental consequences of
implementing any of the alternatives. Where the action
alternatives would have identical or nearly identical impacts
regardless of which action alternative is implemented, the
action alternatives are described together. Where impacts
would differ, the action alternatives are described separately.

Impact HAZ-1: Potential for Exposure to Hazardous
Materials

Primary Study Area

No Action Alternative Under the No Action Alternative,
Temperance Flat RM 274 Dam would not be built. Moreover,
no known changes from reasonably foreseeable future projects
or continuation of existing plans would occur that would result
in any increase in exposure of the public or the environment to
hazards, hazardous materials, or hazardous waste in the project
area.

There would be no impact under the No Action Alternative.

Action Alternatives Project construction and operation,
including the inspection, maintenance, and repair of project
features, may involve the transportation, use, or storage of
hazardous materials, including the potential use of explosives
and drilling during construction of the diversion tunnel. Local,
State, and Federal safety codes and procedures related to
hazardous material transport, handling, use, and disposal would
be followed for project construction and operation to minimize
the risk of a hazardous materials release or exposure to
construction workers. However, an accidental release resulting
from project activities could create a health risk for
construction workers and the public and could degrade the
environment.

Project facilities proposed for construction would be located
within the primary study area. All construction activities along
the San Joaquin River would be conducted during months
when instream flows are managed outside the flood season
(e.g., June to September) in areas not protected by flow
management facilities such as the cofferdams, diversion
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channels, or other similar structures. Hazardous materials to be
used during the construction of the project would include
gasoline, diesel fuel, oil, solvents, and lubricants associated
with vehicles and construction activities. Construction workers
and the general public could be exposed to hazards and
hazardous materials as a result of improper storage, handling,
or use during construction activities; transportation accidents;
or fires, explosions, or other emergencies. Construction
workers could also be exposed to hazards associated with
accidental releases of hazardous materials, which could result
in adverse health impacts.

Implementing any of the action alternatives would involve both
demolition of existing facilities and construction of new
structures. Structures constructed before 1981 may contain
asbestos, and structures painted before 1978 may have lead-
based or lead-containing paint. These buildings may also
contain electrical components that contain PCBs and mercury.
Improper handling could expose construction workers, the
public, and the environment to these hazardous materials.

Possible contaminants would be stored at the aggregate quarry,
batch plant, staging area, and waste disposal area. Because of
uncertainties in adequacy of rock for aggregate, three quarry
and associated batch plant options with varying locations are
being considered within each action alterative, as described in
Chapter 2, “Alternatives.” Construction staging would occur in
one dedicated area directly above the dam’s left abutment. This
staging area would be approximately 21 acres in size and
outside the proposed inundation area. Aggregate extraction and
transport could require operation of heavy equipment next to
and in Millerton Lake. Excavation and extraction of aggregate
from these sources, and transport of aggregate to construction
areas would require the use of construction equipment, which
would involve the use of various hazardous materials such as
fuel, oils, grease, and other petroleum products. These
contaminants could be accidentally introduced into surface and
groundwater, either directly or through surface runoff. Chapter
2, “Alternatives,” of this Draft EIS identified environmental
commitments to be implemented as part of project
development, including the implementation of a Water Quality
Control Plan designed to minimize or avoid discharge of
materials to surface waters.

The Kerckhoff Project powerhouses and Kerckhoff-Le Grand
and Kerckhoff-Sanger transmission lines would be subject to
inundation as a result of implementing this project. The
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majority of mechanical and electrical equipment for both
powerhouses would be removed and salvaged. Inundated
sections of the Kerckhoff-Le Grand and Kerckhoff-Sanger
transmission lines (approximately 4 miles) would be
reconstructed as the Le Grand-Sanger transmission line. Other
utilities that could be affected by inundation include potable
water, power distribution, telecommunications, and septic
facilities. If such utilities are affected by inundation, they
would be demolished and relocated (if the associated facility is
relocated or required to maintain distribution). Utility
demolition or modification, as well as the demolition of other
structures and facilities that would be inundated as a result of
implementing this project, could potentially require handling of
hazardous waste including asbestos, lead paint, and wood
preservatives. This hazardous waste, along with any additional
forms of hazardous waste materials generated by project
construction, would be removed to an approved landfill for
disposal according to regulatory requirements.

After the dam modifications are complete, hazardous materials,
such as oils, grease, or solvents, could be used in small
amounts during project operation. In addition, workers would
be required to inspect new facilities, such as the diversion
tunnel, as part of routine maintenance activities. As stated
above, local, State, and Federal safety codes and procedures
would be followed for project operation to minimize the risk of
a hazardous materials release or exposure to other safety
hazards.

As described in Chapter 2, “Alternatives,” Reclamation has
incorporated environmental commitments into the action
alternatives to reduce impacts on water quality. Many of these
water quality measures apply to public health and hazards
because they further limit the potential for accidental releases
and/or exposure to hazardous materials. These environmental
commitments include the development and implementation of
a SWPPP, spill prevention and water quality control plan, and
compliance with all applicable permits and requirements
relating to water quality protection. Additional water quality
BMPs would be implemented to avoid spills from construction
equipment and include storage of hazardous materials in
double containment, proper disposal of hazardous and
nonhazardous products, monitoring of on-site vehicles for fluid
leaks and regular maintenance, and containment of bulk
storage tanks. BMPs that would be implemented to avoid
and/or minimize potential impacts associated with dam
construction include minimizing potential impacts associated
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with equipment contaminants, minimizing potential impacts
associated with access and staging, removing temporary fills as
appropriate, and removing equipment from the river overnight
and during high flows. These BMPs are further described in
Chapter 2, “Alternatives.”

As described in Chapter 2, “Alternatives,” environmental
commitments included in all action alternatives include the
preparation and implementation of a Hazardous Materials
Business Plan, spill prevention and control plan, and worker
health and safety requirements. The actions called for by these
plans and requirements would enable the construction crews to
safely manage hazardous materials and respond to events
where hazardous materials may be accidently released. With
implementation of these plans and requirements, the potential
environmental threat associated with accidental release of
hazardous materials would be substantially lessened, and
exposure to the environmental and personnel would be
minimized.

This impact would be less than significant under the action
alternatives. Mitigation for this impact is not needed and thus
not proposed.

Impact HAZ-2: Potential Emission of Hazardous Materials
Within 0.25 Mile of a School

Primary Study Area

No Action Alternative Under the No Action Alternative,
Temperance Flat RM 274 Dam would not be built. Moreover,
no known changes from reasonably foreseeable projects or
continuation of existing plans would occur that would result in
any increase in hazards from potential emission or handling of
hazardous materials within 0.25 mile of a school.

There would be no impact under the No Action Alternative.

Action Alternatives As described in the Affected Environment
section, there are no schools located within 0.25 mile of the
primary study area. However project implementation could
expose schools along designated truck routes to hazardous
materials and waste during the routine transport of materials to
the project site.

Foothill Middle School and Auberry Elementary are located
2.5 miles east of the proposed Temperance Flat RM 274
Reservoir site along Auberry Road, which is a designated truck
route for this project. As described for Impact HAZ-1 above,
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the project would involve transportation of hazardous materials
such as fuels (gasoline and diesel fuel), oils, hydraulic fluids,
lubricants, and cleaners. Although storage and handling of
hazardous materials would not occur within 0.25 mile of a
school, the transportation of hazardous materials along Auberry
Road could place Foothill Middle School and Auberry
Elementary School at risk of exposure to hazardous materials
as a result of this project.

Accidental releases during the transport of hazardous materials
or attributable to other equipment or maintenance failure could
result in an inadvertent spill or release. Depending on the
amount released, this accidental release could pose a potential
hazard to nearby school occupants.

This impact would be potentially significant under the action
alternatives. Mitigation for this potentially significant impact is
proposed below in the Mitigation Measures section.

Impact HAZ-3: Increase Hazards from a Known Hazardous
Materials Contamination Site

Primary Study Area

No Action Alternative Under the No Action Alternative,
Temperance Flat RM 274 Dam would not be built. Moreover,
no known changes from reasonably foreseeable projects or
continuation of existing plans would occur that would result in
any increase in hazards from a known hazardous materials
contamination site in the project area.

There would be no impact under the No Action Alternative.

Action Alternatives To determine the potential for hazardous
materials within the primary project area, a records search of
the applicable hazardous materials databases was conducted to
identify known hazardous materials sites in the vicinity of the
primary study area. The search reviewed more than 100 records
for information on sites of “environmental concern” at least
three-quarters of a mile from the project component sites.
These sites include underground and aboveground storage
tanks, underground diesel fuel tanks, a gasoline service station,
a wastewater treatment plant, hazardous materials and waste
handling sites, and other facilities.

One spill was recorded at one of the 14 known hazardous
materials sites identified in the primary study area: the fourth
site listed in Table 21-1, which is located 0.75 miles
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downstream from Friant Dam. The other 13 sites had no
reported violations.

As noted earlier, the first three sites listed in Table 21-1 are
underground storage tanks that are located between 50 feet and
600 feet from the proposed inundation area. Inundation of
existing underground storage tanks could result in
contamination of water in Millerton Lake and downstream in
the San Joaquin River.

This impact would be potentially significant under the action
alternatives. Mitigation for this potentially significant impact is
proposed below in the Mitigation Measures section.

Impact HAZ-4: Interfere with Evacuation Routes and
Emergency Vehicle Access

Primary Study Area

No Action Alternative Under the No Action Alternative,
Temperance Flat RM 274 Dam would not be built. Even
without the project, traffic volumes are expected to increase
under the No Action Alternative and potentially decrease the
level of service on area roadways, which could interfere with
emergency evacuation routes and emergency vehicle access.
These impacts would be minor and would not result in any
substantial interference with emergency evacuation routes or
emergency vehicle access in the project area.

This impact would be less than significant under the No
Action Alternative.

Action Alternatives As described in Chapter 24,
“Transportation, Circulation, and Infrastructure,” regional and
local roadways, including SR 99, SR 41, SR 145, Friant Road,
Lake Road, Millerton Road, Sky Harbour Road, Auberry Road,
North Fork Road, Road 206, Road 208, Road 210, Wellbarn
Road, and Powerhouse Road, would be affected by personal
vehicles, equipment, and trucks carrying construction materials
to and from the project site. In addition, other roads located on
land owned by BLM could be affected by the alternatives.
Some of these roads are designated as motorized routes, such
as Smalley Road, and others are designated as non-motorized
routes.

Emergency access to the primary study area could be affected
by construction of the project features, and construction-related
traffic could delay or obstruct the movement of emergency
vehicles due to lane or road closures or roadway detours. Thus,
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construction activities could impair the ability of local agencies
to respond to an emergency.

This impact would be potentially significant under the action
alternatives. Mitigation for this potentially significant impact is
proposed below in the Mitigation Measures section.

Impact HAZ-5: Locate Electrical Transmission Facilities
Near a School

Primary Study Area

No Action Alternative Under the No Action Alternative,
Temperance Flat RM 274 Dam would not be built. Moreover,
no known changes from reasonably foreseeable projects or
continuation of existing plans would occur that would result in
any increase in the risk of EMF exposure in the project area.

There would be no impact under the No Action Alternative.

Action Alternatives New transmission lines and other power
facilities would be constructed as part of the action
alternatives; therefore, EMF levels would increase and there
would be some potential for increased exposure by people and
the environment to EMF. The California Department of
Education regulations require minimum distances between a
new school and the edge of a transmission line ROW. The
setback distances are 100 feet from the edge of the
transmission line ROW for 115- kV lines. Because none of the
project components would be within one-quarter mile of an
existing or proposed school, this distance criterion would be
met.

There would be no impact under the action alternatives.
Impact HAZ-6: Increase Hazards of Wildland Fires

Primary Study Area

No Action Alternative Under the No Action Alternative,
Temperance Flat RM 274 Dam would not be built. Moreover,
no known changes from reasonably foreseeable projects or
continuation of existing plans would occur that would result in
any increase in the risk of wildland fire in the project area.

There would be no impact under the No Action Alternative.

Action Alternatives Temperance Flat RM 274 Dam site and
surrounding areas are located in moderate to high fire hazard
severity zones. The area consists mostly of agricultural and
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undeveloped lands, and nearby residences could be exposed to
wildland fire if one were sparked during construction of the
project.

The use of construction equipment, increased human activity,
storage and use of potentially flammable materials and
presence of charged utility lines increase the potential for fire
ignition in the primary study area. Road construction and
vegetation clearing would require operation of construction
equipment in vegetated areas which would contribute to
wildfire potential.

Relevant safety standards/procedures related to fire prevention
would be incorporated into the project design, and would be
used during construction activities and project operation and
maintenance. Applicable safety standards and procedures
include the California Building Code; the Fresno and Madera
County Fire Plans; U.S. Forest Service safety requirements
regarding fire hazards; CPUC General Order 95, which
provides procedures for proper removal, disposal, and
placement of poles, wires, and associated infrastructure.

Project materials and workers traveling to the construction sites
via the designated access roads and haul roads could also
increase the risk of fire hazard over their route. Operation of
motor vehicles throughout the region, particularly when
vegetation adjacent to roadways is dry, imparts a certain level
of fire potential from accidental combustion (e.g., sparks), hot
metal (e.g., tail pipes, motors), or traffic accidents which could
result in fire. Project activities, including those intended to
mitigate impacts on vegetation, are expected to reduce the
overall fuel loading around Millerton Lake and vicinity portion
of the primary study area, thereby reducing the long-term fire
hazard.

As described in Chapter 2, “Alternatives,” Reclamation would
prepare and implement a fire protection and prevention plan to
minimize the risk of wildfire and the potential threat to
workers, property, and the public. With implementation of
these practices and measures for fire protection, prevention,
and control, the potential impact of wildfire would be reduced
to a minimum.

This impact would be less than significant under the action
alternatives. Mitigation for this impact is not needed and thus
not proposed.
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Impact HAZ-7: Increase Hazards of West Nile Virus

Primary Study Area

No Action Alternative Under the No Action Alternative,
Temperance Flat RM 274 Dam would not be built. Moreover,
no known changes from reasonably foreseeable projects or
continuation of existing plans would occur that would result in
substantially increased hazards associated with WNV.
Continuation of increased instream flows from the SJRRP
would result in increased hazards associated with WNV related
to an increase in the extent of wetted areas.

This impact would be less than significant under the No
Action Alternative.

Action Alternatives The proposed Temperance Flat RM 274
Reservoir would be formed by a rolled compact concrete arch
gravity dam located in the upstream portion of Millerton Lake
at RM 274. Structures, ground depressions, excavation pits,
and other features associated with construction and/or
implementation of action alternatives that hold permanent
sources of standing water provide aquatic habitats for
mosquitos and other vector species as an unintended
consequence. All counties in the primary study area have
reported cases of WNV, and habitat for all mosquito species’
life cycles is located in this geographic region within several
miles of wetted portions of the San Joaquin River. With the
long history of mosquitos in these areas, implementing any of
the action alternatives would not introduce a new potential
health hazard but could contribute to the spread of and/or
increase existing mosquito populations. The creation of
standing water during facility construction and the
establishment of a new reservoir would constitute a potential
additional opportunity where mosquitoes could breed, resulting
in an additional source of vector-borne illness from WNV.

This impact would be potentially significant under the action
alternatives. Mitigation for this impact is proposed below in the
Mitigation Measures section.

Impact HAZ-8: Increase Hazards of Valley Fever

Primary Study Area

No Action Alternative Under the No Action Alternative,
Temperance Flat RM 274 Dam would not be built. Moreover,
no known changes from reasonably foreseeable projects or
continuation of existing plans or plans would occur that would
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result in increased hazards associated with valley fever.
Invariably, new construction activities would occur under the
No Action Alternative, but such activities would be similar to
those under existing conditions.

There would be no impact under the No Action Alternative.

Action Alternatives Ground-disturbing activities associated
with the proposed Temperance Flat RM 274 Dam and
Reservoir, new and relocated transmission line corridors, and
construction of other reservoir-related project features would
increase fugitive dust emissions that could lead to valley fever
exposure if spores are present. The CDC considers valley fever
to be endemic in California, and has identified Fresno and
Madera counties as “highly endemic” (more than 20 cases per
100,000 population per year). However the incidence of valley
fever in Fresno County varies significantly by location. The
primary study area is considered to have a lesser potential for
incidences of valley fever when compared to western portions
of the county. However, because this disease is considered to
be particularly prevalent in these counties, the potential exists
for valley fever to be present in the primary study area and
could be disturbed and become airborne during earthmoving
activities.

According to the CDC, workers engaged in soil-disturbing
activities in endemic areas should be considered at risk for the
disease. Furthermore, severe dust storms can carry fungal
spores outside the endemic areas into neighboring counties,
where outbreak follow. Since soil conditions within the
primary study area could potentially support valley fever
spores, it is anticipated that implementing any of the action
alternatives could result in health hazards from the exposure of
workers and nearby residents to valley fever spores.

As described in Chapter 2, “Alternatives,” Reclamation has
identified a number of environmental commitments which are
incorporated into the project to reduce impacts to air quality.
Many of these air quality measures are aimed at fugitive dust
emissions which would also reduce the potential risk of valley
fever exposure. These measures include compliance with
Regulation VIII, and the following SJVAPCD-recommended
enhanced and additional control measures to further reduce
fugitive dust emissions:
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e Install sandbags or other erosion control measures to
prevent silt runoff to public roadways from adjacent
project areas with a slope greater than 1percent.

e Suspend excavation and grading activity when winds
exceed 20 miles per hour.

e Limit area subject to excavation, grading, and other
construction activity at any one time.

However, even with these dust abatement measures, fugitive
dust generated during construction could expose workers to
valley fever spores if present in local soils.

This impact would be potentially significant under the action
alternatives. Mitigation for this impact is proposed below in the
Mitigation Measures section.

Impact HAZ-9: Increase Exposure to Damage from Acts of
Terrorism

Primary Study Area

No Action Alternative Under the No Action Alternative,
Temperance Flat RM 274 Dam would not be built. Moreover,
no known changes from reasonably foreseeable projects or
plans would occur that would result in any increase in exposure
of the public or environment to damage from acts of terrorism
in the project area.

There would be no impact under the No Action Alternative.

Action Alternatives The number and high profile of
international and domestic terrorist attacks during the last
decade presents a new and realistic threat to the safety and
security of the United States population, infrastructure, and
resources. There is a potential for intentional destructive acts,
such as sabotage or terrorism events, to cause impacts on
human health and the environment. Current analysis of terrorist
goals and motivations points to domestic and international
critical infrastructure and key resources (CI/KR) as potentially
prime targets for terrorist attacks (DHS 2013). The U.S.
Department of Homeland Security (DHS) has developed the
National Infrastructure Protection Plan (NIPP) to provide an
approach for integrating the country’s many CI/KR protection
initiatives into a single national effort.

The NIPP delineates domestic infrastructure and resources into
14 specific sectors, including Agriculture, Defense, Dams, and
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Energy. For purposes of this analysis, the Dam Sector Specific
Plan and Energy Sector Specific Plan would be most relevant
to this project. The Energy Sector includes the “production,
refining, storage, and distribution of oil, gas, and electric
power, except for hydroelectric and commercial nuclear power
facilities” (DHS and U.S. Department of Energy 2007).
Although electrical transmission lines are not specifically
referred to in the NIPP, they would generally fall into the
category of distribution of electric power and are therefore
considered a potential target of terrorist attack. Both plans were
developed to complement the NIPP in achieving a safer, more
secure, and more resilient Dams and Energy Sectors by
lessening vulnerabilities, deterring threats, and minimizing the
consequences of terrorist attacks, natural disasters, and other
incidents.

As indicated in the Energy and Dam Sectors Specific Plans,
potential consequences of a terrorist attack on the project site
could include:

e Disruption of electrical service

e Physical damage to system features and surrounding
facilities

e Flooding and Inundation
e Personal injury or loss of human life

The specific consequences of disruption at the proposed
Temperance Flat RM 274 Dam and Reservoir could include
loss of electrical generating capacity or transmission
equipment, which could affect local or regional electrical
power grids. It also could lead to loss of control of water
supply, which could affect agriculture, river navigation, and
municipal water supply. Failure of the flood control mission of
a dam can result from disruption or manipulation of the
facility’s control mechanisms, as well as from physical
destruction of the dam. In the unlikely event of a dam failure or
uncontrolled water release, downstream flooding could result
in extensive casualties and widespread property damage.
Failure of Temperance Flat RM 274 Dam could also
compromise the operation at other dams downstream such as
Friant Dam, thereby increasing the overall consequences.

Temperance Flat RM 274 Dam would not likely be a high-
priority target for acts of terrorism because of its location in a
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rural area. The Dam Sector Specific Plan indicates that
“because most of the dams and levees in the United States are
located in rural areas, they have not been a “high crime” target;
in fact, most criminal activities associated with sector assets
have been relatively minor, such as vandalism and theft.”
Despite this fact, the Dams Sector recognizes that assets must
be considered possible terrorist targets because such attacks at
select sites have the potential to cause significant downstream
casualties and economic losses (DHS 2010).

As stated in the Dam Sector Specific Plan, Federal critical
infrastructure and key resources owners and operators — in this
case, Reclamation — are self-regulating and therefore establish
their own protective programs that involve identifying their
critical assets, conducting vulnerability assessments, and
implementing any required recommendations. Collaborative
efforts of members from the private sector, government
agencies, and professional organizations, are also leading a
significant voluntary effort to increase planning and
preparedness, including infrastructure protection and cyber
security. These efforts also include building redundancy and
implementing backup systems to minimize disruptions or
alleviate undesirable consequences, and incorporating hazard
resistance into facility design (DHS 2010).

While the potential for a terrorist attack exists for any critical
infrastructure system, Temperance Flat RM 274 Dam is not
considered an optimal target, and the potential threat would be
no greater than for other dams of similar scale located in the
country.

This impact would be less than significant under the action
alternatives. Mitigation for this impact is not needed and thus
not proposed.

Impact HAZ-10: Increase Exposure to Hazards Associated
with Abandoned Mine Sites

Primary Study Area

No Action Alternative Under the No Action Alternative,
Temperance Flat RM 274 Dam would not be built. Moreover,
no known changes from reasonably foreseeable projects or
plans would occur that would result in any increase in hazards
to construction workers or the general public associated with
abandoned mine sites.

There would be no impact under the No Action Alternative.
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Action Alternatives As discussed above, three abandoned
mine sites are located within the Temperance Flat Reservoir
Area, the Patterson Mine (formerly known as the Diana Mine),
San Joaquin Mine, and the Sullivan Mine Group. These mines
include multiple adits and millsites. Potential hazards
associated with abandoned mines include undetonated
explosives, decomposed support timbers, unstable ground and
rocks, obscure vertical workings, and water-filled excavations
(Springer 2005). These hazards pose potential risks to casual
entrants. Because none of the project features or recreational
facilities would be located in the vicinity of these mine sites,
the action alternatives would not expose construction workers
or the general public to hazards associated with abandoned
mine sites.

There would be no impact under the action alternatives.
Mitigation for this impact is not needed and thus not proposed.

Impact HAZ-11: Increase Potential for Blast-Related Injury
during Construction

Primary Study Area

No Action Alternative Under the No Action Alternative,
Temperance Flat RM 274 Dam would not be built. Moreover,
no known changes from reasonably foreseeable projects or
plans would occur that would result in any increase in hazards
to construction workers or the general public associated with
blasting.

There would be no impact under the No Action Alternative.

Action Alternatives Blasting may be required for excavation
and removal of rock during construction of the diversion
tunnel. Blasting entails the placement of explosive materials
into a borehole, which is then ignited. The subsequent
explosion generates air blasts and seismic waves that fracture
the surrounding rock. Reasonably foreseeable accidents
associated with blasting include accidental discharge and
expulsion of materials beyond the expected distance (i.e.,
flyrock).

Explosive materials are ignited from sources of energy. During
construction-related blasting activities, materials are ignited
from the controlled used of electricity. Depending on the
amount of material and method of storage, the size and extent
of an accidental discharge could cause extensive destruction.
Injuries and fatalities could result from the initial explosion
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and/or secondary effects such as fires and flyrock (i.e., mud,
water, or fragments of rock that accidently travel outside of the
expected blast area). Creation of flyrock can be the result of
many factors, including anomalies in the geology and rock
structure, poor communication, and incorrect blasthole layout
and loading.

Section 12101 through 12103 of the California Health and
Safety Code describe permit requirements for manufacturing,
possession, transportation, and use of explosives, which would
apply to blasting activities on the project site, and these permits
must be issued or endorsed by the jurisdiction in which blasting
would take place. OSHA’s Construction Safety and Health
Outreach Program sets standards for blaster qualifications,
transportation, storage, and loading, execution, and post-
explosion requirements. However, accidental discharge of
materials or production of flyrock remains possible and could
cause injury or fatalities to construction workers or the general
public.

This impact would be potentially significant under the action
alternatives. Mitigation for this potentially significant impact is
proposed below in the Mitigation Measures section.

Mitigation Measures

This section discusses mitigation measures for each potentially
significant impact described in the environmental
consequences section, as presented in Table 21-3.

No mitigation is required for Impacts HAZ-1, HAZ-5, HAZ-6,
HAZ-9, or HAZ-10 within the primary study area because
there would be no impact or the impact would be less than
significant for all action alternatives. None of the impacts apply
to the extended study area.

Impacts HAZ-2, HAZ-3, HAZ-4, HAZ-7, HAZ-8, and HAZ-11
within the primary study area would be potentially significant
for all action alternatives. Implementing Mitigation Measures
HAZ-2, HAZ-3, HAZ-4, HAZ-7, HAZ-8, and HAZ-11 would
reduce these impacts to less than significant for all action
alternatives.

Mitigation Measure HAZ-2: Reduce Exposure of Hazards
to Schools

Foothill Middle School and Auberry Elementary are schools

located within 0.25 mile of a designated truck route (Auberry
Road). To minimize the potential for an accidental spill or
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release during transport of hazardous materials to the project
site, Reclamation shall implement the following:

e Reclamation shall coordinate hazardous materials
transportation routes with the Fresno County Fire
Protection District, Madera County Fire Department,
the County Sheriff’s Offices in both Fresno and Madera
counties (which are the designated offices of
emergency services for the primary study area), U.S.
Forest Service, California Department of
Transportation, the California Highway Patrol,
representatives from Foothill Middle School and
Auberry Elementary, and each county office of
emergency services that would be affected in the
primary study area. Coordination efforts shall include
disclosing and planning proposed hazardous material
transportation routes and schedules to allow for site-
specific modifications that would lessen the potential
impact on nearby schools.

e Transportation of hazardous materials, such as diesel
fuel, is regulated by the California Highway Patrol and
the California Department of Transportation.
Reclamation shall comply with these regulations,
including display of proper placards on vehicles
containing hazardous materials, and appropriate
licensing of drivers.

Implementing Mitigation Measure HAZ-2 would reduce the
potentially significant impact associated with the transport of
hazardous materials within 0.25 mile of a public school
(Impact HAZ-2) to a less-than-significant level.

Mitigation Measure HAZ-3: Reduce Hazards from
Hazardous Material Sites

Three underground storage tanks identified in Table 21-1 are
located between 50 feet and 600 feet from the proposed
inundation area. To minimize the risk of waterway
contamination resulting from inundation of underground
storage tanks, Reclamation shall, before construction begins,
permanently remove aboveground and underground storage
tanks from areas that are subject to inundation and coordinate
with Madera County and Fresno County environmental
management departments responsible for their identification
and closure.
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Implementing Mitigation Measure HAZ-3 would reduce the
potentially significant impact of waterway contamination
resulting from inundation of underground storage tanks
(Impact HAZ-3) to a less-than-significant level.

Mitigation Measure HAZ-4: Implement Mitigation Measure
TRN-2, Implement a Traffic Management Plan
Reclamation will prepare and implement a TMP in
coordination with local emergency service providers that will
be used to ensure unimpeded emergency vehicular access and
passage, develop detours to ensure acceptable traffic flow
through and/or around the construction zone, and minimize
traffic congestion. The TMP shall include plans to coordinate
all construction activities with emergency service providers in
the area. Emergency service providers shall be notified of the
timing, location, and duration of construction activities.

Implementing Mitigation Measure HAZ-4 would reduce the
potentially significant impact associated with interference with
emergency evacuation routes and emergency vehicle access
(Impact HAZ-4) to a less-than-significant level.

Mitigation Measure HAZ-7: Reduce Hazards of West Nile
Virus

As part of final design, Reclamation shall prepare and
implement a project-specific health and safety plan that
specifies measures to be taken to routinely inspect construction
areas to identify soil depressions, pools, or other standing water
that may provide suitable breeding habitat for mosquitos. If
identified, actions shall be taken to dewater, fill, or apply an
approved treatment capable of eradicating identified mosquito
populations. This would include identifying and grading
excavated areas not located within the Temperance Flat
Reservoir Area, including quarry sites used for construction
purposes, to minimize the potential for formation of standing
water both during and after construction activities cease. In
addition, exposed side slopes in the proposed Temperance Flat
RM 274 Reservoir that are subject to drawdown during future
operations shall be graded to minimize the potential presence
of standing water that may form during reservoir operations.

The plan shall provide a general description of the levels of
personal protection and safe operating guidelines expected of
each employee or contractor engaged in construction and/or
fieldwork activities to minimize exposure to mosquitos.
Measures shall include providing insect repellent for worker
use at construction sites with a minimum of 23.8 percent
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diethyl-meta-toulamide (DEET). The plan shall also specify
steps to notify the appropriate city or county health department
of dead birds seen on the construction site.

The plan also shall identify periodic evaluation of standing
water that is created during drawdown of the new Temperance
Flat RM 274 Reservoir. This evaluation shall occur annually
until exposed reservoir side slopes erode to form minimal
bodies of standing water capable of supporting mosquito
breeding. As part of this evaluation, actions shall be taken to
dewater, fill, or apply an approved treatment capable of
eradicating identified mosquitos populations to the major
bodies of standing water that pose substantial potential to
support such populations.

With implementation of Mitigation Measure HAZ-7, potential
health-related impacts from exposure to increased numbers of
mosquitoes possibly caring disease such as WNV (Impact
HAZ-7) would be minimized and reduced to a less-than-
significant level.

Mitigation Measure HAZ-8: Reduce Hazards of Valley
Fever

As part of final design, Reclamation will prepare and
implement project-specific health and safety plan that is
designed to test for presence of valley fever spores in the soil,
and provide actions to minimize worker exposure. The plan
will provide a general description of the levels of personal
protection and safe operating guidelines expected of each
employee or contractor engaged in construction and/or
fieldwork activities to minimize exposure to blowing dust.
Reclamation, its contractors, and/or its construction partners
will coordinate development and implementation of this plan
with jurisdictional agencies (e.g., Fresno County), as
appropriate. The plan shall achieve the following performance
criteria:

e Confirm presence or absence of valley fever spores in
primary study area

e Provide training on the health hazards of valley fever
and how to recognize symptoms of illness

e Control dust at the source and minimize worker

exposure by watering exposed ground surfaces, limiting
the amount of exposed open/cut ground, and covering
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open loads of haul trucks and equipment where
feasible

e Provide respiratory protection, such as National
Institute for Occupational Safety and Health—-approved
N95 respirators, to reduce the risk of inhalation, when
appropriate

e Establish a California Division of Occupational Safety
and Health-compliant respiratory program that
addresses respirator wearers and includes medical
clearance to wear a respirator, fit testing, training, and
procedures for cleaning and maintaining respirators, if
applicable

e Minimize the transport of spores through development
of BMPs, including proper use, maintenance, and
washing of equipment, clothing, and enclosed spaces
where concentrated levels of dust may occur

If valley fever spores are found to be present in local soils,
implementing Mitigation Measure HAZ-8 would reduce
potential health-related impacts from soil-disturbing activities
and exposure to valley fever (Impact HAZ-8) to a less-than-
significant level.

Mitigation Measure HAZ-11: Reduce Hazards from
Blasting

To reduce the potential for accidental injury or death related to
blasting, construction contractors whose work on the project
site will include blasting will prepare and implement a blasting
safety plan. This plan will be created in coordination with a
qualified blaster, as defined by the Construction Safety and
Health Outreach Program, Subpart U, Section 1926.901, and
distributed to all appropriate members of construction teams.

Upon completion of a blasting safety plan, the construction
contractor shall secure any required permits from the Fresno
County Fire Protection District, Madera County Fire
Department, and the County Sheriff’s Offices in both Fresno
and Madera counties (which are the designated offices of
emergency services for the primary study area).

The plan will include, but is not limited to, the following
performance criteria:
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e Designate storage locations that meet ATF standards
contained in 27 CFR Part 55

e Provide personal protective equipment for all
construction personnel

e Establish an accident management plan that considers
misfires (i.e., explosive fails to detonate), unexpected
ignition, and flyrock

e Provide measures to protect surrounding property (e.g.,
netting, announcement of dates of expected blasting,
barricades, audible and visual warnings)

Implementing Mitigation Measure HAZ-11 would reduce

potentially significant impacts related to blasting activities
(Impact HAZ-11) to a less-than-significant level.
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Chapter 22
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This chapter describes the affected environment for recreation,
as well as potential environmental consequences and associated
mitigation measures, as they pertain to implementing the
alternatives. The discussion focuses on the primary study area
(area of project features, Temperance Flat Reservoir Area, and
Millerton Lake below RM 274). It also discusses the extended
study area (the San Joaquin River from Friant Dam to the
Merced River, the San Joaquin River from the Merced River to
the Delta, the Delta, and the CVP and SWP water service
areas).

Affected Environment

The primary and extended study areas contain a number of
parks and public lands offering diverse recreation
opportunities, particularly associated with the many reservoirs,
rivers, and other water bodies found throughout this portion of
California. In addition, numerous recreation opportunities exist
on private lands, including fishing, hunting, and other
activities.

Primary Study Area

Recreation resources within the primary study area include the
Millerton Lake SRA and the SIRG SRMA (Figure 22-1). The
Millerton Lake SRA is managed by State Parks through
agreements with Reclamation and CDFW. The SJRG SRMA is
managed by BLM. Each of these areas is discussed in more
detail below.

Millerton Lake State Recreation Area

The Millerton Lake SRA contains about 10,500 acres and is
one of the most popular recreation areas in the San Joaquin
Valley. The north side of the City of Fresno is 10 miles from
the Millerton Lake SRA via Friant Road, while the town of
Madera and SR 99 are about 22 miles to the west.

Draft — August 2014 — 22-1



Upper San Joaquin River Basin Storage Investigation
Environmental Impact Statement

Figure 22-1. Recreation Facilities in the Vicinity of the Primary Study Area

22-2 — Draft — August 2014



Chapter 22
Recreation

Recreation Opportunities Millerton Lake, the centerpiece of
the Millerton Lake SRA, is more than 15 miles long and was
formed by the construction of Friant Dam across the San
Joaquin River in 1942. The reservoir has a surface area of
about 4,900 acres and a shoreline length of about 63 miles at
top-of-active storage. The main body of the reservoir is about 3
miles long and 1.5 miles wide. The seasonal fluctuation of its
surface elevation is substantial under normal operations.

Annual maximum water levels typically occur in May or June
and nearly reach the top-of-active storage elevation of 581 feet
msl in most years. The reservoir is typically drawn down 75 to
100 feet, with the minimum annual elevation occurring in
October or November, before refilling of the reservoir begins
with the onset of winter rains (Reclamation 2006).

Visitors are drawn to the Millerton Lake SRA for water-
oriented recreation opportunities. Motor boating, sailing,
waterskiing, jet skiing, swimming, and fishing are the primary
activities. Shoreline activities include picnicking, hiking,
biking, camping, and nature watching. Fall and spring, when
temperatures are cooler, are the most popular periods for
activities such as hiking and mountain biking and some types
of angling. Special recreation events that have been held at the
lake include sailing regattas, water-ski competitions, and
triathlons. Figure 22-1 shows recreation areas and facilities
within the Millerton Lake SRA.

Fishing Fishing is a popular activity from both the shore and
boats, with several popular game species available including
largemouth, smallmouth, and spotted bass; striped bass;
American shad; and catfish, crappie, and bluegill. The season is
open year-round and as many as 40 bass fishing tournaments
are held year-round on the lake, primarily focusing on black
bass. Anglers look for rocky underwater points or bars and
similar fish-holding structure in coves and along the shoreline.
Striped bass are pursued in deeper water, often by trolling. The
number of bass tournaments per year is expected to decrease
because of enforcement of a non-formant two-stroke motor ban
at the Millerton Lake SRA (beginning May 11, 2013), which
affects bass boats that often use nonconforming outboard
motors. Bass tournaments are expected to decrease from 40
tournaments per year to 5 to 10 (Gresham 2013).

Boating A range of boating opportunities are possible in the
Millerton Lake SRA. Millerton Lake’s shoreline offers three
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launch ramps and a marina. Local boating groups stage sailboat
races and regattas in June and July.

Whitewater Boating The south shore of the upper portion of
Millerton Lake below Kerckhoff No. 2 Powerhouse, commonly
known as Temperance Flat, serves as a take-out for the 3 mile
whitewater boating run on the San Joaquin River below
Kerckhoff No. 2 Powerhouse, known as Millerton Bottoms.
The Class II-111+ run with up to six rapids becomes available
when the reservoir is drawn down to elevations of at least 520
feet msl and PG&E Kerckhoff No. 2 Powerhouse is releasing
water. A typical whitewater rafting season extends from
August through November when Millerton Lake has been
sufficiently drawn down to expose the upstream river channel.
The last rapid on the run only appears when the reservoir is
drawn down below 480 feet (American Whitewater 2013a).

Interpretation and Education The Millerton Lake SRA
interpretive and education programs include school tours of a
historical Millerton courthouse, bald eagle tours, and junior
ranger and summer campfire programs. Activities such as
guided hikes and nature tours are also available during certain
times of the year.

Trail Use Trails within the Millerton Lake SRA are used for
hiking, horseback riding, and bicycling and several other
shorter trails intended for lake access or nature observation.
Trails range from level hiking areas to challenging mountain
bike trails.

Camping Year-round tent and recreational vehicle (RV)
camping is allowed at campsites dispersed along the north
shore of the Millerton Lake SRA. Boat-in campsites and boat
camping are also available. Some campsites with wheelchair-
accessible features are also available.

Picnicking Picnicking is a common activity throughout the
Millerton Lake SRA, with most areas providing picnic
facilities with barbeque grills.

Swimming Areas within the fluctuation zone of the reservoir
are used as informal beaches by both land-based and boating
visitors and attract many visitors throughout summer. Several
popular swim areas are marked with buoy lines to exclude
boats.



Wildlife Viewing and Nature Observation Wildlife viewing
and nature observation occur throughout the Millerton Lake
SRA, where public access to the lake and adjacent lands exists.
Wildlife viewing within the Millerton Lake SRA is enhanced
by the biological diversity of the area and the variety of plant
and animal species present. The lake has the largest population
of wintering bald eagles in the San Joaquin Valley. From
December through February, group boat tours to view bald and
golden eagles around the lake are offered.

Special Events In addition to bass tournaments, 10
nonboating/fishing events per year are held at the lake (e.g.,
triathlons, motorcycle rallies). Another special event that
occurs in the Millerton Lake SRA is the archery-only spring
turkey hunt in the Pincushion Mountain and Temperance Flat
areas. Only 14 hunters are allowed (two per week for 7 weeks)
at this upland game bird heritage hunt sponsored by CDFW. In
addition, a competitive mountain bike race is held on the San
Joaquin River Trail in late March/early April. The race starts in
the SJRG SRMA and ends at the South Finegold picnic area
and draws up to 500 spectators and participants (Gresham
2013).

Recreation Facilities The Millerton Lake SRA includes
several day-use and overnight recreation facilities to support
these activities, most of which are located on the gently sloping
southern and northern shores of the lower portion of the
reservoir, closest to population centers (Figure 22-1). Facilities
include boat ramps, picnic areas, campgrounds, trails, a marina,
and a historic courthouse. Table 22-1 provides a list of boating
and day-use facilities within the Millerton Lake SRA and a
description of site amenities.

Table 22-2 provides a list of overnight facilities at the
Millerton Lake SRA and a description of site amenities.

At Big Bend, about 6 miles upstream from Friant Dam near
RM 274, the reservoir extends into a narrow, winding canyon.
Most of the upper 8.5 miles of the reservoir, beginning at Big
Bend, is less than 1,000 feet in width and is bordered by steep
hillsides and table mountains reaching from 800 to 1,400 feet
above the reservoir. Although boating is allowed, water skiing
and other high speed boating are not permitted in this narrow
portion of the reservoir.
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Table 22-1. Millerton Lake State Recreation Area Day-Use Recreation Facilities

Facility Type/Name

Primary Site Amenities

Parking Facilities

Sanitary Facilities®

Boat Ramps®

E:arrgv?/’jilest Ramp) i It?(?:rfjing dock 25 vehicle-with-trailer spaces 4 flush toilets
?Garrgﬁgt?)erove Ramp) éoblc?::j?n g docks 560 vehicle-with-trailer spaces 6 flush toilets
(Rl\/allza%jv?/s Ramp) i It;ic?aer?jing dock 50 vehicle-with-trailer spaces 4 flush toilets
Picnic Areas

Grange Grove

74 picnic tables
33 fire rings, 28 BBQs
Group shelter

50 vehicle spaces (part of large Grange Grove boat
ramp lot)

4 flush toilets and 1 vault toilet

La Playa

95 picnic tables
1 fire ring, 62 BBQs

Several areas with designated and undesignated
spaces

4 flush toilets

Crow’s Nest

13 picnic tables
2 fire rings, 6 BBQs

50 vehicle spaces

4 flush toilets and 1 vault toilets

Millerton Courthouse

3 picnic tables

16 parking spaces

4 flush toilets

3 picnic tables

Blue Oak 3 fire rings, 3 BBQs Undesignated spaces 1 chemical toilet
South Bay 3 E;ZT;;?':SBBQS Undesignated spaces 1 vault toilet
McKenzie Point Low water ramp 10 vehicle spaces 1 vault toilet
Eagle's Nest 2 picnic tables Undesignated spaces None

2 picnic tables
Buzzard’'s Roost 12 fire rings, 2 BBQs Undesignated spaces None

Trailhead

Sunset Point

10 picnic tables
9 BBQs

100 vehicle spaces (at Meadows Ramp)

2 vault toilets (at boat ramp)

South Finegold

10 picnic tables
1 fire ring, 3 BBQs
Group shelter

Paved lot, 40 spaces

4 flush toilets

Marina

Winchell Cove

326 boat slips (wet)
55 dry storage spaces
Office/store

Fuel dock

80 vehicle spaces

1 vault toilet

Jjuswialels 1oedw| [eluswuodIAUg

uonebnsanu| abelols uiseg Janly uinbeor ues Jaddn
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Table 22-1. Millerton Lake State Recreation Area Day-Use Recreation Facilities (contd.)

Facility Type/Name Primary Site Amenities Parking Facilities | Sanitary Facilities*
Entrance Stations/Office
South shore entrance 3 entrance lanes/booths 5 parking spaces None
North shore entrance 2 entrance lanes, booth 5 parking spaces 1 chemical toilet
Millerton Lake SRA Office 3,000-square-foot building 14 public, 10 staff parking spaces 1 toilet
Sources: Reclamation and State Parks 2010; Reclamation 2006
Notes:

! Several day-use facilities are also served by portable chemical toilets, which are not listed here.

2 Ramps #2, #4, and #5 are low-water ramps used when the lake is drawn down over 40 feet, 60 feet, and 80 feet, respectively.
Key:

BBQ = barbeque

SRA = State Recreation Area
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Table 22-2. Millerton Lake State Recreation Area Overnight

Facilities

Facility Name

Campsites and
Amenities

Toilet
Facilities

Shower
Facilities

North Shore Area

Rocky Point 21 sites with table, fire ring |4 flush toilets |2 shower buildings
Mono 16 sites with table, fire ring |2 flush toilets |2 shower buildings
Fort Miller 36 sites with table, fire ring |4 flush toilets |2 shower buildings

Dumna Strand

1 facility with

chemical toilet None

10 sites with table, fire ring

59 sites with table, fire ring 2 flush toilet

(large and small)

Meadows (27 electric sites) buildinas 2 shower buildings
28 sites have shelters g

Valley Oak 6 sites with table, fire ring tloﬁgtemlcal None
Space for 115 people 1 flush toilet

Group camps 30 picnic tables building 1 shower building

4 fire rings, large BBQs

: 2 vault toilets
RV dump station

Other Area

Temperance Flat

|25 sites (walk-in/boat-in) |1 pit toilet |N0ne

Sources: Reclamation and State Parks 2010; Reclamation 2006

Key:

BBQ = barbeque
RV = recreational vehicle
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The south shore area, located immediately south of the dam,
contains the Grange Grove boat ramp (Ramp #3), the primary
boat launching facility on the lake. The cement ramp is several
hundred feet wide and is served by three boarding docks,
allowing several boats to be launched or retrieved at one time.
The parking area at the ramp has spaces for 560 vehicles with
boat trailers. This ramp is usable down to a pool elevation
about 44 feet below top-of-active storage, and three low-water
ramps in the cove provide for launching at progressively lower
pool levels. An additional two-lane ramp in the south shore
area provides launching down to about 95 feet below top-of-
active storage, or 486 feet msl.

The south shore area also contains several picnic areas, which
in total provide about 150 picnic sites. Picnic areas are
furnished with tables, barbecue grills and flush or vault toilet
facilities. The largest facility, the Grange Grove picnic area,
provides a large irrigated lawn with shade trees and a group
picnic shelter that is available by reservation for groups of up
to 100 people. Also in this area is the historic 1867 Millerton
Courthouse, reconstructed on the site from its original location
that is now beneath the lake, and open for guided tours. The
park headquarters is near the south shore entrance and a ranger
office and maintenance facility is located nearby.




A few miles east of the south shore area is the full-service
Winchell Cove Marina with approximately 330 wet berths; dry
boat storage; and services that include fishing boat rentals, boat
fueling, and bait and tackle sales. A large number of slips at the
marina are occupied by sailboats.

The north shore area of the Millerton Lake SRA, about 2 miles
northeast of the dam, is primarily occupied by several shoreline
campground loops that provide 148 campsites among oak and
pine woodlands (Table 22-2). Each site contains a table and
fire ring. Several of the camp loops have flush toilets and
showers, and one loop provides full hook-up RV sites.
Additionally available are one equestrian camping area and two
group camps with space for up to 115 people. The area also
provides three small picnic areas and a two-lane boat ramp
usable at all pool elevations.

There are a few, more isolated facilities on the upstream
portion of the lake. About 6 miles upstream from the dam, the
North Finegold area offers boat-in camping on a first-come,
first-served basis for up to 15 boats. Only fully contained boats
(i.e., boats with marine toilets) are permitted to use this area.
Across the lake, the South Finegold picnic area provides tables,
barbeques, and shade structures that can accommodate 150
people.

The Temperance Flat boat-in campground, located about

13.5 miles upstream from the dam, offers 25 primitive walk-in
campsites accessible only by boat. Organized groups have
access to primitive sites at the nearby Hewitt Valley
Environmental Camp.

In addition to boat access, visitors can reach the south shore of
the Temperance Flat area on foot or bicycle via gravel roads
that link to Wellbarn Road, where vehicle access ends at a
locked gate. A vault restroom has been installed in the area.

Visitors to the Millerton Lake SRA can take advantage of
several trails for hiking, biking, and equestrian use year-round
(Table 22-3). The 4-mile Blue Oak Trail is a multiple-use trail
that follows the shore between the south shore area and
Winchell Marina. The North Shore Trail runs through the north
shore area and links to the half-mile Buzzard’s Roost hiking
trail that leads to a high viewpoint overlooking the lake. Also
in the north shore area is a quarter-mile nature trail posted with
interpretive information about the natural and cultural
resources in the area.
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Table 22-3. Millerton Lake State Recreation Area Trails

Approximate

Trail Name Trail Length Trailhead and Uses
. . Trailhead at Blue Oak picnic area
Blue Oak Tral 4 miles Multiple-use trail (hiking, biking, equestrian)
San Joaquin 12 miles Trailhead at South Finegold picnic area
River Trail Multiple-use trail (hiking, biking, equestrian)

North Shore Trail |2 miles

Trailheads at large group campsites and
Valley Oak Campground
Multiple-use trail (hiking, biking, equestrian)

Buzzard’'s Roost

Trail 0.5 mile

Trailhead in north shore area
Hiking only

Nature Trail 0.25 mile

Trailhead near Fort Miller Campground
Hiking only

Sources: Reclamation and State Parks 2010; Reclamation 2006

The South Finegold picnic area serves as the trailhead for the
San Joaquin River Trail, which runs along the east side of the
reservoir for more than 12 miles upstream. This is a regional
backcountry trail that connects to trails in the upstream SIRG
SRMA and is planned to ultimately extend higher into the
Sierra Nevada when the trail is completed. The trail is popular,
particularly in spring, with both hikers and mountain bikers.

Recreational Use

Estimated Annual Recreation Use Total annual visitor use
from 2006 to 2012 averages 357,792 visitors (Table 22-4).
Many factors influence visitor use, including time of year,
weather, economic conditions, fee increases, and gas prices.
Between 2000 and 2002, before the period shown in Table
22-4, annual use estimates exceeded 600,000 visitors.
Typically, the highest use at the Millerton Lake SRA occurs
between May and July, with use beginning to decline in
August. Two-thirds of annual visitation to the Millerton Lake
SRA occurs between May and August.




Table 22-4. Millerton Lake State Recreation Area Annual

Visitation Estimates

Year Paid Day Use|Free Day Use| Camping Total
2006-2007 261,618 1,850 48,406 311,874
2007-2008 237,880 3,616 51,311 292,807
2008-2009 266,047 26,505 47,266 339,818
2009-2010 270,079 53,505 49,217 372,801
2010-2011 236,547 69,816 49,512 355,875
2011-2012 330,571 89,555 53,452 473,578

6-year average 267,124 40,808 49,861 357,792

Sources: State Parks 2007, 2008, 2009, 2010, 2011, 2012

Composition of Recreation Use by Season The composition of
recreation uses in the Millerton Lake SRA varies between the
recreation season (April 1 through September 30) and the off-
season (October 1 through March 31). Throughout the year
(both seasons), day use is generally evenly divided between
boating activities (50 percent) and land-based activities (50
percent) (Table 22-5). Boating activity use in the recreation
season is composed of personal watercraft (PWC) use (20
percent), waterskiing/wakeboarding (30 percent), general
recreational boating (20 percent), and boat fishing (30 percent).

Table 22-5. Estimate of Millerton Lake State Recreation
Area Day Use by Activity and Season

Percent of Day Use
Occurring During the
Recreation Season®

Percent of Day Use
Occurring During
the Off-Season®

Boating Activities — 50%
of Total Day Use

Personal watercraft 20 0
Waterskiing/wakeboarding 30 0
General 20 10
Boat fishing 30 90
Land-Based Activities —

50% of Total Day Use

Picnicking/swimming 80 5
Shoreline fishing 5 50
Trail use 8 15
Birdwatching 2 15
Sightseeing 5 15

Source: Gresham, personal communication, 2013

Notes:

! Recreation season is from April 1 through September 30.
2 Off-season is from October 1 through March 31.
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During the off-season, PWC and waterskiing/wakeboarding
use declines, and the composition of boating activities shifts
mainly to boat fishing (90 percent) with some general
recreational boating (10 percent). Sailboating, although
possible, receives limited use at Millerton Lake. It occurs in the
off-season, and minimal use occurs in the recreation season (2
percent of boating use, or 10 percent of the 20 percent of
general recreational boating use).

As for land-based activities at the Millerton Lake SRA,
picnicking is the primary activity, making up 80 percent of
land-based day use. The remaining 20 percent of land-based
day use is composed of trail use (8 percent), sightseeing (5
percent), shoreline fishing (5 percent), and birdwatching (2
percent).

During the off-season, land-based day use shifts to primarily
shoreline fishing (50 percent), along with trail use (15 percent),
birdwatching (15 percent), and sightseeing (15 percent).
Picnicking accounts for only 5 percent of land-based day use
during the off-season (Gresham 2013).

Recreation Use Upstream and Downstream from RM 274
Recreation use also varies by location, particularly upstream
and downstream from RM 274 where the project would be
located. Based on the breakdowns of use by activity and use
above and below RM 274, in the recreation season, 82 percent
of total day use occurs below RM 274, and 18 percent occurs
above RM 274. In the off-season, about 68 percent of total day
use occurs below RM 274, and 32 percent occurs above RM
274.

Because of the restriction on waterskiing above Fine Gold
Creek, all waterskiing use occurs downstream from RM 274
(Table 22-6). Most of the PWC use also occurs below RM 274
(80 percent). Boat fishing use is split evenly upstream and
downstream from RM 274 (50 percent each), whereas slightly
more general recreational boating use occurs downstream from
RM 274 (60 percent).

As for land-based activities, almost all picnicking and shoreline
fishing use (99 percent of each) occurs below RM 274 because
of the lack of day-use facilities and shoreline access above RM
274. In addition, the vast majority of sightseeing and
birdwatching use (99 percent of each) occurs below RM 274,
in part because of the lack of access above RM 274 and bald



eagle tours primarily occurring on the main portion of
Millerton Lake (below RM 274).

Table 22-6. Estimate of Millerton Lake State Recreation Area Day

Use Above and Below RM 274 by Activity

Percent of Total
Activity Use Occurring

Percent of Total
Activity Use Occurring

Above RM 274 Below RM 274
Boating Activities
Personal watercraft 20 80
Waterskiing/wakeboarding 0 100
General 40 60
Boat fishing 50 50
Land-Based Activities
Picnicking/Swimming 1 99
Shoreline fishing 1 99
Trail use 90 10
Birdwatching 5 95
Sightseeing 5 95
Source: Gresham 2013
Key:

RM = River Mile

The San Joaquin River Trail is located above RM 274 and is
the most likely trail to be used by visitors whose primary
activity is trail use (hiking/biking/horseback riding). Therefore,
most trail use (as a primary day-use activity) occurs above RM

274.

Mountain biking is the primary use of the San Joaquin River
Trail in the Millerton Lake SRA. Although there are no
counters along the trail in the Millerton Lake SRA, an
estimated 40 bikes per day (Friday or Saturday) use the trail on
weekends in the recreation season, along with 10 hikers and
some equestrians, all of which enter the trail from South
Finegold day-use area (Table 22-7). In the off-season, use of
the trail decreases to about 20 bikes per day on the weekends,
along with five hikers and a few equestrians. Trail use during
the week (Sunday through Thursday) is intermittent, with
likely 10 bikers and a couple of hikers during the week in the
recreation season and less use in the off-season.
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Table 22-7. Estimate of San Joaquin River Trail Use in the
Millerton Lake State Recreation Area (per Weekend Day

and per Week)

Average Average Average
Number of Number of Number of
Bikers Hikers Equestrians

Recreation Season’
Friday or Saturday 40 10 5
Sunday through
Thursday 10 3 0
Off-Season?
Friday or Saturday 20 5 2
Sunday through
Thursday 5 1 0

Source: Gresham 2013

Notes:

! Recreation season is from April 1 through September 30.
2 Off-season is from October 1 through March 31.

All drive-in camping occurs downstream from RM 274;
however, most boat-in camping (75 percent) occurs upstream
from RM 274 at the Temperance Flat Campground. During the
recreation season, an average of four boat-in campsites are
used on Friday and Saturday nights; of those four sites, three
would be located at the Temperance Flat Campground. There is
very limited weekend boat-in camping use in the off-season
(no sites to one site used on average) and limited weekday use
in either season (no sites to less than one site used on average).
In addition, Temperance Flat Campground is not accessible for
camping at lake elevations below 520 feet (Gresham 2013).

Facility Capacity Estimates On-water boating use is not
currently at capacity, but future capacity exceedance is
anticipated upstream from Fine Gold Creek after the Boating
Management Plan is completed and new boating densities
(based on the new Water Recreation Opportunity Spectrum
[WROS] classes) are enforced. Capacity exceedance is not
anticipated in the remainder of Millerton Lake in the near
future.

Day-use facilities currently reach capacity on holiday
weekends when there are high pool levels because less space is
available for parking; therefore, State Parks institutes closures
at boat ramps and day-use areas. On holiday weekends with
lower pool levels (20-30 feet below top-of-active storage),
more space is available for parking on dirt roads and facility
closures are not necessary. If closures occur, they are typically
on the Memorial Day and July 4 holiday weekends; pool levels



Chapter 22
Recreation

are substantially below top-of-active storage by Labor Day
weekend, so adequate parking is usually available.

The Millerton Lake SRA has six campgrounds, large and small
group camps, and one boat-in campground (Temperance Flat).
According to the Millerton Lake SRA general plan, overnight
use is highest in spring and summer, when individual days can
have campground occupancy over 90 percent and an average
seasonal occupancy rate of 40 percent. Occupancy is much
lower in fall and winter, below 5 percent on average.
Campgrounds can reach capacity on holiday weekends and
may meet capacity on other summer weekend days (Gresham
2013).

San Joaquin River Gorge Special Recreation Management
Area

The SJIRG SRMA is located 5 miles northwest of Auberry and
covers approximately 6,700 acres of land on both the north and
south sides of the San Joaquin River. The area ranges from 640
feet to 2,200 feet msl in elevation, and is characterized by the
rugged and steep-walled river canyon surrounded by chaparral
and oak woodland covered hills.

Recreation Opportunities The SJRG SRMA provides year-
round recreation opportunities and access between Millerton
Lake SRA, Kerckhoff Lake, and the Sierra National Forest
(Figure 22-1). The area was designated a Special Recreation
Management Area by BLM in the late 1960s. The SIRG
SRMA is a popular destination for hunters, anglers, hikers,
mountain bikers, horseback riders, kayakers, wildlife watchers,
sightseers, gold prospectors, and people participating in nature
study. Other recreation opportunities within the SJIRG SRMA
include caving; backpacking; picnicking; and family, group,
and equestrian camping. The SJRG SRMA also provides
opportunities for cultural heritage and interactive learning,
including through two signature national programs, the Project
Archaeology and Hands on the Land programs, which received
national recognition in 2006 with the receipt of BLM’s Silver
Award for Excellence in Interpretation and Environmental
Education (BLM 2010a).

Fishing Angling at the SJIRG SRMA typically occurs in
spring and early summer on the shoreline of Millerton Lake,
when the water surface elevation is high enough to reach into
the SJRG SRMA, and on the accessible portions of the river.
Catfish, trout, and striped bass are among the available
gamefish species. In the northern portion of the management
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area, there is no public vehicle access and the river is
accessible only on foot, horse, or via boat. The main river
access point is the Ya Gub Weh Tuh trailhead/campground,
with other river access provided from the San Joaquin River
Trail and its feeder trails. There is also river access via a short
trail at the west end of Smalley Road.

Boating Most boating use in the SJRG SRMA consists of
kayaking, rafting, and PWC use. Motorized boating access is
not available within the SJIRG SRMA; however, access from
Millerton Lake provides some motorized boating use on the
river at the southern end of the management area during
periods of high flows.

Whitewater Boating Two whitewater boating runs are located
in the SJRG SRMA. With the put-in at the base of Kerckhoff
Dam, at the eastern boundary of the area, the Patterson Bend
Run (the San Joaquin River between Kerckhoff Dam and
Kerckhoff Powerhouse) is a 9.8-mile Class I1I-V run that is
available during peak runoff in wet years (American
Whitewater 2013b); however, the river is reported to be
navigable over a wide range of flows, although portaging may
be required (Rowland 2013). At the conclusion of the run,
boaters can either take-out at Kerckhoff Powerhouse or
continue past the powerhouse on the Squaw Leap Run
(American Whitewater 2013b). This run is a 1.9-mile Class
IV+ run that is available yearly and ends at Kerckhoff No. 2
Powerhouse. The typical season lasts 4 weeks from late
October to November, when Kerckhoff No. 2 Powerhouse is
not operational and instream releases from Kerckhoff Lake into
the Patterson Bend run are low (American Whitewater 2013c).
Flows can often be erratic in both runs (Rowland 2013). The
Kerckhoff No. 2 Powerhouse is also the put-in location for the
Millerton Bottoms run within the Millerton Lake SRA, which
was discussed previously.

BLM found that the portion of the San Joaquin River from
Kerckhoff Dam downstream to the Kerckhoff Powerhouse was
suitable and eligible for designation as a Wild and Scenic River
with outstandingly remarkable scenic, cultural, and wildlife
values. The study also found that the portion of the river from
Kerckhoff Powerhouse to the start of Millerton Reservoir was
eligible for designation as a Wild and Scenic River because of
its recreational and scenic values (BLM 2010b). For additional
information, refer to Chapter 17, “Land Use Planning and
Agricultural Resources.”
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Trail Use All trails in the SJRG SRMA are shared by hikers,
backpackers, horseback riders, and mountain bike users with
heaviest use occurring on weekends. Trails provide SIRG
SRMA users with access to both sides of the San Joaquin
River. Trails also provide access to the Madera County portion
of the SJIRG SRMA, which is managed as a primitive,
nonmotorized area. The SJRG SRMA offers a National
Recreation Trail (the Pa’san Ridge and Wuh-ki’o Trails,
including the bridge trail from the Ya Gub Weh Tuh trailhead
to the San Joaquin River bridge), which covers prehistoric
trade routes of the Mono and Dumna-Kechayi Yokut Indians,
and there are plans to connect the San Joaquin River Trail
through the gorge and Sierra National Forest to the Devils
Postpile National Monument. The San Joaquin River Trail is
used mostly by hikers (60 percent of users) and mountain
bikers (30 percent of users), with some equestrian use (10
percent of users) occurring in winter and early spring (Rowland
2013). Equestrians, mountain bikers, and hikers often use the
San Joaquin River Trail as an out-and-back trail, although
some hikers travel only one way on the trail (and shuttle using
two cars). There is also a competitive mountain bike race that
has been held for the last 5 years on the San Joaquin River
Trail in late March/early April. The race begins within the
developed area in the SJRG SRMA and ends at the South
Finegold picnic area in the Millerton Lake SRA and draws up
to 500 spectators and participants each year.

Camping Year-round walk-in tent campsites with group sites
are available for use at the SIRG SRMA. Wheelchair-
accessible campsites are available at the group and walk-in
campgrounds (one accessible site at each campground).
Backpacking camping is available on the Madera County side
of the river only, and campsites are to be located at least 200
feet from water, trails, cultural sites, and wildlife watering
holes.

Interpretation and Education The SJIRG SRMA participates
in the Hands on the Land program, “a national network of field
classrooms linking students, teachers, and parents to their
public lands” (Hands on the Land Network 2014). The program
explores natural resources, geology, and hydrology, and over
2,800 elementary and high school students participate yearly.
The Hands on the Land program cooperates with such
educational partners as the Sierra Mono Museum, Sierra
Unified School District, Three-Forests Interpretive
Association, Reclamation, and the U.S. Forest Service to
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support the programs and facilities associated with Hands on
the Land.

Wildlife Viewing and Nature Observation The wide variety of
flora and fauna in the SJRG SRMA provides many
opportunities for nature study and appreciation. In addition to
the extensive wildflower displays, vegetation includes oak
woodlands, riparian forest, foothill pine woodlands, and
chaparral. The SJIRG SRMA s also used as an outdoor
laboratory by local colleges and universities.

Hunting Deer, bear, and quail hunting are allowed in fall and
winter for 4-5 months. Turkey hunting occurs in spring, and
dove hunting occurs in early September and throughout
November and December. Hunters must adhere to the rules and
regulations of CDFW. A shooting closure exists around all
occupied areas, such as the campgrounds, trails, visitor center,
and power facilities. No target shooting, paintball, or airsoft is
permitted on these lands; only shooting for legal taking of
game species is allowed.

Caving The SJRG SRMA offers entrance to the Millerton
Lake Cave System for exploration. The system of three caves
(upper, middle, and lower), separated only by short impassable
segments, is near the lake surface and extends about one-half
mile upslope from the south shore of Millerton Lake to the
boundary of the Millerton Lake SRA and onto privately owned
land spanning an elevation of approximately 760-900 feet msl.
The lower cave and a portion of the middle cave of the
Millerton Lake Cave System are located on land administered
by BLM; however, the upper cave and a portion of the middle
cave are located on privately owned land. Multiple entrances
are found along each section of the cave system (Richards
1986).

The caves have been eroded from granitic rock by flows of
nearby Big Sandy Creek. The upper cave is the longest and
most complex of the three cave segments. It is listed as the
sixth deepest granite cave in the United States and the ninth
longest cave known in this category. Additionally, the middle
cave is the twentieth longest granite cave known in the country.
The Millerton Cave System has been proposed for designation
by BLM as a significant cave resource under the Federal Cave
Resource Protection Act (BLM 2012). This designation would
only apply to the portion of the cave system on Federal lands.



Gold Panning Gold panning frequently occurs on sections of
the river. Rockhounding and gold panning are permitted
activities on public land administered by BLM. BLM also
sponsors programs on the history of the gold rush for schools,
groups, and the public.

Picnicking Picnicking occurs at the fishing access day-use
area at the Kerckhoff No. 2 Powerhouse, the only developed
picnic area within the SJRG SRMA. Informal picnicking also
occurs at the learning and visitor centers.

Rock Climbing Rock climbing (bouldering) and canyoneering
are possible within the canyon. Downstream from the San
Joaquin River Trail bridge, there are several identified
bouldering routes on the south side of the river and many
(more than 30) on the north side of the river. There are also
many (more than 30) identified bouldering routes on the north
side of the river upstream from the trail bridge. Bouldering
routes within the river gorge range in difficulty from VO to V6.
Most of the rock climbing opportunities are located on large
boulders right along the river channel. Although rock climbing
during summer can be hot because of sun exposure, the area
provides good winter climbing because of the lower elevation
and sun exposure (Rockclimbing.com 2014).

Recreation Facilities The SJRG SRMA offers several
educational and recreation facilities, concentrated in the
developed zone on the Fresno County (south) side of the river,

accessible via Smalley Road from Auberry (Figure 22-1; 22-8).

The developed zone extends from the visitor center on the
eastern end of the zone to the fishing access at the locked gate
above Kerckhoff No. 2 Powerhouse (across the road from the
switchyard) on the western end of the zone. There are three
developed campgrounds; an equestrian camp; a group camp
(Aholul) with a large, open, flat area available for tents; and a
walk-in campground with five walk-in tent sites (Ya Gub Weh
Tuh trailhead/campground). Camping fees are required and
reservations are required for the group camp. At the equestrian
camp, corrals are available, along with three campsites. Area
parking lots can accommodate large trailers and recreational
vehicles. SJRG SRMA visitor center/park headquarters are
located east of the equestrian camp. A visitor center featuring
unique, multimedia displays on the natural environment and
cultural history of the area is open daily from 10 a.m. to 2 p.m.
In addition, a bookstore operated by Three-Forests Interpretive
Association is located inside the visitor center. Outdoor

Chapter 22
Recreation

Draft — August 2014 — 22-19



Upper San Joaquin River Basin Storage Investigation

Environmental Impact Statement

classrooms are located outside the visitor center and throughout
the developed zone.

Table 22-8. San Joaquin River Gorge Special Recreation
Management Area Recreation Facilities

Learning center |storage

Facility Primary : . I
Name/Type Site Amenities Parking | Sanitary Facilities
1,200-square-foot building 2 wheelchair-

with full kitchen, shop, . |accessible flush
Srrea;/el parking toilets and 2 portable
Open-sided pole barn with toilets (1 is wheelchair

tables adjacent accessible)

Visitor center

1,300-square-foot building,
exhibits on natural and
cultural resources,
bookstore, multi-media
exhibits, outdoor

10-12 spaces |1 public restroom

classrooms
Ya Gub Weh Paved parkin
Tuh Trailhead 5 sites (walk-in) P 9 |Double vault toilet
area
Campground
Group camp Large, open flat area for  |Paved parking Double vault toilet
tents area
Equestrian camp |3 campsites, corrals, water Srr:g/e' parking Two portable toilets
Picnic area, provides trail
Fishing access |access to San Joaquin Large gravel . )
: S ) Single vault toilet
day-use area River for fishing, gold parking area

panning, sightseeing

Source: Reclamation 2006; Rowland 2013

Note:

The San Joaquin River Gorge Special Recreation Management Area also includes a recreated
Native American village, which does not contain any permanent structures.
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The Hands on the Land and Project Archaeology programs
make use of a learning center and a replica Native American
village, which are located near the visitor center. The learning
center is housed in a new building with a full kitchen,
restrooms, and storage/shop space and in an adjacent outdoor
space sheltered by an open-sided pole barn, with several picnic
tables beneath. The replica Native American village is an
integral part of the learning center and incorporates outdoor
classrooms such as a bedrock mortar, pond study area, nature
trail, and other sites. The bedrock mortar provides for hands-on
acorn processing. A nature trail is adjacent to the equestrian
camp, near the learning center, which is focused on
ethnobotany or Native American cultural uses of native plants.
The trail features a diversity of plants and habitats and
crisscrosses a small stream several times (BLM 2010a).
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Various trails are available for hiking, mountain biking, and
horseback riding (Table 22-9). The San Joaquin River Trail
continues about 1.5 miles from the boundary of the Millerton
Lake SRA into the SIRG SRMA (on the Fresno County side of
the River) and terminates at the Ya Gub Weh Tuh
trailhead/campground. The San Joaquin River Trail bridge at
Big Sandy Creek, within the Millerton Lake SRA, has been
installed and is open for use. This bridge links the SIRG
SRMA trail system to the State Parks’ trail system at Millerton
Lake (BLM 2010a). BLM is working to acquire the final one-
quarter mile necessary to continue the trail eastward to connect
to the more recently acquired BLM lands in the Patterson Bend
area, then on to the Sierra National Forest boundary. After the
trail is completed, estimated San Joaquin River Trail mileage
within the SJRG SRMA would be approximately 8-10 miles.

Table 22-9. San Joaquin River Gorge Special Recreation
Management Area Trails

Trail Name | Trail Length Trailhead and Uses
San Joaquin River 1'.5 miles (from Ya Gub Weh Tuh trailhead at campground
Trail Millerton Lake Multipl hiking. biki i
SRA boundary) ultiple-use (hiking, biking, equestrian)
Ya Gub Weh Tuh trailhead at campground
Bridge Trail 1.2 miles Multiple-use (hiking, biking, equestrian),

part of the National Recreation Trail within
the SJRG SRMA

Begins at San Joaquin River Trail bridge
6 miles (loop  |Multiple-use (hiking, biking, equestrian) ),
trail) part of the National Recreation Trail within
the SJRG SRMA

Begins western side of Pa’san Ridge Trail
Multiple-use (hiking, biking, equestrian) ),
part of the National Recreation Trail within
the SJRG SRMA

Pa’san Ridge Trail

Wuh-ki'o Trail 4 miles

Source: Reclamation 2006

Note:

Additional short unnamed trails lead to the river. A quarter-mile nature trail is located
near the learning center.

Key:

SJRG SRMA = San Joaquin River Gorge Special Recreation Management Area

SRA = State Recreation Area

In addition to the San Joaquin River Trail, hikers, mountain
bikers, and horseback riders in the SIRG SRMA use the 1-mile
Bridge Trail, which leads from the Ya Gub Weh Tuh trailhead/
campground to a trail bridge over the San Joaquin River to two
trails on the opposite side of the river, the Pa’san Ridge and
Wauh-ki’o Trails. All three trails (Bridge, Pa’san Ridge, and
Wuh-ki’o Trails) compose the National Recreation Trail within
the SJRG SRMA.
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The 6-mile Pa’san Ridge Trail begins on the north side of the
San Joaquin River. This loop trail leads to uplands dominated
by chaparral, shrubs, and seasonal wildflowers on the south-
facing, steep canyon slopes, as well as upland vegetation
dominated by oak grassland and oak/foothill pine woodlands
with riparian forests bisecting the trail in the side canyons. The
trail is a mix of old road and single-track trail and provides
strenuous hill climbs. The Wuh-ki’o Trail is a 4-mile out-and-
back trail that starts on the western side of the Pa’san Ridge
Trail and passes along the river through oak woodlands and
foothill pines connecting to the Temperance Flat area within
the Millerton Lake SRA via an informal user-created trail. The
Wuh-ki’o Trail is popular with mountain bikers, hikers, and
equestrians. In 1981, these trails were designated as a National
Recreation Trail (American Trails 2013).

Several additional areas provide recreation opportunities in the
immediate vicinity of the primary study area. The Big Table
Mountain Ecological Reserve and McKenzie Table Mountain
Preserve are located between Friant and Prather, on the north
side of Auberry Road. The main gate to the McKenzie Table
Mountain Preserve is 3.3 miles uphill from the intersection of
Auberry Road and Millerton Road. The preserve offers
opportunities for hiking, wildlife viewing, and nature
appreciation. Most hikes on the preserve include a climb to the
top of the table formation where visitors can enjoy views of the
San Joaquin River drainage and the Sierra Nevada. In spring,
there are displays of wildflowers on the slopes and table tops.
Trails are located at the low end of the preserve, including a 4-
mile self-guided Discovery Trail along the ranch road and part
of the old San Joaquin and Eastern Railroad right-of-way
(Sierra Foothill Conservancy 2013).

Kerckhoff Lake provides boating, camping, and access to trails
in the Sierra National Forest and will provide access to the San
Joaquin River Trail after it is completed in this area. Smalley
Cove at Kerckhoff Lake, operated by PG&E, is located just
east of the SJRG SRMA and offers group and individual picnic
sites, as well as five campsites with fire pits, potable water, and
vault toilets (Stewardship Council 2007). The Sierra National
Forest provides opportunities for dispersed, undeveloped
camping and highly developed campsites with group sites.
Nearby Shaver Lake also provides boating and camping
opportunities. Camp Edison at Shaver Lake is operated by
Edison International Company and provides 252 campsites
with resort amenities, including a general store, heated
showers, electricity, cable TV, laundry, and Wi-Fi.
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Recreational Use

Estimated Annual Recreation Use Table 22-10 presents the
total SJIRG SRMA annual visitor use from 2006 through 2013.
The 8-year average for annual visitation is approximately
54,468, although recent visitation (last 4 years) has been well
below this average. As mentioned previously, visitor use varies
because of many factors, including time of year, weather,
economic conditions, fees, and gas prices. With high summer
temperatures common, the most popular use seasons are spring,
winter, and fall, but activities such as swimming, fishing, gold
panning, and rock climbing are popular in summer and
mountain biking occurs year-round. The SJRG SRMA is also
especially popular when higher elevation areas in national
parks and national forests are closed in fall, winter, and early

spring.

Table 22-10. San Joaquin River Gorge Special Recreation
Management Area Annual Visitation Estimates

Year Dispersed Intensive Use Total
Area Area
2006 53,769 4,822 58,591
2007 61,413 8,475 69,848
2008 78,302 8,275 86,577
2009 82,039 1,132 83,171
2010 16,500 19,650 36,150
2011 16,722 17,450 34,172
2012 15,310 16,825 32.135
2013 16,900 18,200 35,100
8-year Average - -- 54,468

Sources: BLM 2010a, Rowland 2013
Key:

-- = not applicable

BLM = U.S. Department of the Interior, Bureau of Land Management

It is estimated that most visitors are from the Fresno/Clovis/
Madera area (60 percent) or the Auberry/Prather area (25
percent), with the remainder of visitors from the San Francisco
Bay Area (10 percent), and the Los Angeles area or out of state
(5 percent). BLM expects a slight increase in visitor use in
2014 and also expects visitation to increase fairly dramatically
in the next 5-10 years once the San Joaquin River Trail is
completed to the Sierra National Forest (Rowland 2013).

Visitor Participation by Activity By far, the most popular use
within the SJRG SRMA is trail use with an estimated 98
percent of visitors using area trails (Table 22-11). About 30
percent of visitors use the San Joaquin River Trail, while 70
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percent of visitors use the other trails (Pa’san Ridge, Wuh-ki’0)
in the SJIRG SRMA. Wildlife viewing/nature observation is the
second most popular activity with 50 percent of visitors
participating in this activity. Picnicking is also a popular
activity, with about 33 percent of visitors participating in
picnicking. Other popular activities include
interpretive/educational programs (25 percent of visitors
participating), hunting (25 percent), and camping (20 percent).

Table 22-11. Estimate of San Joaquin River Gorge Special
Recreation Management Area Visitor Participation by
Activity

Percent of SJIRG SRMA
Visitors Participating
Trail Use 98
San Joaquin River Trail 30
All other trails (Pa’san Ridge, Wuh-ki'o,
Bridge) 70
Wildlife viewing/nature observation 50
Picnicking 33
Interpretation/education programs 25
Hunting 25
Camping 20
Gold panning 18
Shoreline fishing 16
Caving 15
Rock climbing 10
Boating 3.5
Whitewater boating 3
General river boating 0.5
Sources: Rowland 2013
Note:

Percentages do not add up to 100 percent because some visitors participate in
multiple activities.

Key:

SJRG SRMA = San Joaquin River Gorge Special Recreation Management Area

Other land-based recreation activities receive less participation
by SJRG SRMA visitors, including gold panning (18 percent of
visitors participating), shoreline fishing (16 percent), caving
(15 percent), and rock climbing (10 percent). Few visitors
participate in water-based activities such as whitewater boating
(3 percent) and general river boating (0.5 percent) (Rowland
2013).

Recreation Use within Fresno and Madera Counties
Generally, the majority of use for each activity occurs in
Fresno County, as shown in Table 22-12. This is likely because
most facilities within the SJRG SRMA, as well as primary
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public access points, are located within Fresno County.
Because the county line is located within the San Joaquin
River, whitewater and general river boating equally occur in
Fresno and Madera counties. Recreation activities that occur
exclusively within Fresno County include use of the San
Joaquin River Trail and caving as the trail and caves are
located solely in Fresno County. Rock climbing and trail use
are the only activities that have more use occurring in Madera
County than Fresno County. Trail access is available in Madera
County without crossing the San Joaquin River Bridge via the
Wuh-ki’o Trail, which connects to an informal trail from the
Millerton Lake SRA.

Table 22-12. Estimate of San Joaquin River Gorge Special
Recreation Management Area Activity Use by County

Percent of Percent of
Total Activity | Total Activity
Use Occurring| Use Occurring
in Fresno in Madera
County County

Trail Use 40 60

San Joaquin River Trail 100 0

AII. other trails (Pa’san Ridge, Wuh-ki'o, 15 85

Bridge)
Wildlife viewing/nature observation 75 25
Picnicking 98 2
Interpretation/education programs 90 10
Hunting 65 35
Camping 90 10
Shoreline fishing 90 10
Caving 100 0
Rock climbing 20 80
Boating 50 50

Whitewater boating 50 50

General river boating 50 50

Source: Rowland 2013

There is limited recreation use upstream from the trail bridge
over the San Joaquin River within the SJRG SRMA (up to
Kerckhoff Dam). There is no trail access upstream from the
bridge except for the Pa’san Ridge Trail. When sufficient flow
is available, kayakers use the river from Kerckhoff Dam
downstream to the trail bridge across the San Joaquin River.
Other recreation uses within the river/canyon area include rock
climbing/bouldering, gold panning, and swimming in deep
holes above Kerckhoff Powerhouse. BLM anticipates the San
Joaquin River Trail providing trail access to the area upstream
from the trail bridge on the Fresno County side of the river. If
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access cannot be acquired the trail would cross the San Joaquin
River into Madera County then cross back to Fresno County at

Patterson Bend. Only one-quarter mile of access is still needed

within this area to connect the trail to the Sierra National Forest
boundary (Rowland 2013).

Facility Capacity Estimates Day-use parking capacity at the
Ya Gub Weh Tuh trailhead/campground is often exceeded
during fall and spring. During these seasons, the campground is
also at capacity (Rowland 2013).

Extended Study Area

This discussion addresses recreation opportunities located in
the greater San Joaquin Valley in the vicinity of the extended
study area, including a description of opportunities, uses, and
facilities. It is based on information presented in the SIRRP
PEIS/R (SJRRP 2012).

San Joaquin River from Friant Dam to Merced River

Public access to portions of this reach of the San Joaquin River
is available in the vicinity of the San Joaquin River Parkway
(Parkway). Public access is sparse along most areas of the river
downstream from the Parkway, with the exception of access
provided by a city park at the Mendota Pool and Federal and
State wildlife refuges located along the river in Reaches 4 and
5. Informal access is available to the river corridor at numerous
locations where State and local roads are located adjacent to or
cross the river channel.

The Parkway is composed of multiple parks, trails, and
ecological reserves located along the San Joaquin River
between Friant Dam and SR 145. The Parkway is managed by
the San Joaquin River Conservancy, a state agency, and several
local and State partner agencies. Figure 22-2 identifies the
parks, public access areas, and trails located along this reach of
the San Joaquin River.
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Figure 22-2. Recreation Opportunities near Millerton Lake
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Existing recreation opportunities, including water-dependent
uses such as boating and fishing, are available in the Parkway
because of public access to the river. With the implementation
of interim flows of the SIRRP, river boating opportunities have
been enhanced from Friant Dam to the Chowchilla Bypass
Bifurcation Structure from February through mid-March and
from July through late November. Because instream flows are
now higher from mid-March through June, boating
opportunities on the river in Reach 1 could be reduced because
of hazardous conditions when flows approach 1,000 cfs.
Additionally, fishing opportunities along the main channel in
Reach 1 are greatly reduced during flows over 1,500 cfs
because the high flows create hazardous conditions for boating
and wading; however, new fishing opportunities could become
available along the margins of the main channel when flows
are over 1,500 cfs (SJRRP 2009).

A public outreach program was initiated to educate the public,
agencies, and organizations of changes in San Joaquin River
flows and potential effects on river boating and fishing
opportunities. Although instream flows have been restored
below the Chowchilla Bypass Bifurcation Structure, the
structure is a barrier to boat traffic, and public access is
minimal downstream to Mendota Pool. Public access is also
minimal in Reach 3 downstream from Firebaugh to Reach 4.
Therefore, increased recreation use along the San Joaquin
River resulting from implementation of interim flows has
occurred primarily upstream from the bypass structure (SJRRP
2009).

Lands adjacent to the San Joaquin River are primarily managed
for agricultural land uses; however, several Federal wildlife
refuges and State wildlife management areas are located within
the valley, along with several State Park units. Some areas are
located directly adjacent to the San Joaquin River within the
extended study area, while others are some distance away from
the river. Several Federal refuges and State wildlife
management areas, including the Great Valley Grasslands State
Park, are part of the 160,000-acre Grasslands Ecological Area,
which represents the largest remaining areas of unplowed land
on the Central Valley floor (National Audubon Society 2013).

Both the San Luis and San Joaquin River NWRs are located on
the San Joaquin River, but only the San Luis NWR, the largest
of the Federal refuges, is in the San Joaquin Valley. The San
Luis NWR contains a mixture of managed seasonal and
permanent wetlands, riparian habitat associated with the San
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Joaquin River and two tributary sloughs, and native
grasslands/alkali sinks/vernal pools. The refuge is managed
primarily to provide habitat for migratory and wintering birds.
Major public uses include interpretive wildlife observation
programs and waterfowl and pheasant hunting. Foot traffic is
permitted on the three auto tour routes and on trails in the
NWR. Fishing, by rod and reel only, is also permitted (USFWS
2007). The Merced NWR is located a few miles east of the San
Joaquin River in Merced County. The San Luis NWR receives
about 150,000 annual visits, and the Merced NWR receives
about 100,000 annual visits (Grasslands Water District 2001).
Figure 22-3 shows the refuges in the vicinity of the extended
study area.

Two initiatives are underway by Federal and State agencies
that include proposals to expand recreation access and
opportunities along the San Joaquin River. America’s Great
Outdoors is a Federal initiative led by the U.S. Department of
the Interior to develop a 21st-century conservation and
recreation agenda. The America’s Great Outdoors initiative has
identified projects in all 50 states. The Federal government
could partner with states or local communities to advance the
goals of the America’s Great Outdoors initiative with existing
resources by providing technical support and with its
administrative authorities. One such project is the San Joaquin
River Blueway, proposed by the San Joaquin River
Partnership, a collaboration of 13 nonprofit organizations (San
Joaquin River Partnership 2011).

The vision for the San Joaquin River Blueway is to create a
corridor of recreational access and important landscapes, with a
system of recreational and natural areas linked by the river. The
San Joaquin River Blueway would provide access and
opportunities for boating, fishing, swimming, hiking, biking,
wildlife-watching, picnicking, and hunting. The San Joaquin
River Partnership also envisions a San Joaquin River Water
Trail as an early component of the San Joaquin River Blueway
linking existing river access points, and providing enhanced
recreational access in the long term and becoming a backbone of
the San Joaquin River Blueway (San Joaquin River Partnership
2011). The Central Valley Vision, an initiative of State Parks,
proposes two new State parks on the San Joaquin River.
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Figure 22-3. Publicly Accessible Open Space in the Extended Study Area
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San Joaquin River from Merced River to the Delta

Two Stanislaus County parks provide the only developed
recreation access to this segment of the San Joaquin River. The
Las Palmas Fishing Access, located a few miles east of the
town of Patterson, is a 3-acre park providing a concrete boat
ramp and day-use facilities (Stanislaus County 2009a). Laird
Park, located 2 miles east of the town of Grayson, is a 97-acre
“community park” providing river access and day-use facilities
(Stanislaus County 2009b).

The San Joaquin River NWR is located along the San Joaquin
River in between the Tuolumne and Stanislaus Rivers, two
major tributaries to the San Joaquin River. The refuge
boundaries encompass over 7,000 acres of riparian woodlands,
wetlands, and grasslands. Although the refuge is primarily
undeveloped, a wildlife viewing platform has been constructed
at a favored location for viewing geese and other waterbirds
(USFWS 2007).

The West Hilmar Wildlife Area, on the west bank of the river a
few miles downstream from the Merced River confluence, is a
340-acre State wildlife area, with no facilities and accessible
only by boat (DFG 2009).

Not on the San Joaquin River, but in the vicinity, State Parks
manages two small developed park units, each less than

75 acres, on the bank of the lower Merced River in Merced
County. George J. Hatfield SRA is near the confluence with the
San Joaquin River and McConnell SRA is approximately

18 miles upstream from the confluence with the San Joaquin
River. Both parks provide access to the Merced River for
boating, fishing, swimming, picnicking, camping, and hiking
on short trails.

Farther north, the Turlock Lake SRA furnishes camping,
boating, and day-use facilities at the 3,500-acre Turlock Lake
and the adjacent Tuolumne River, on the eastern edge of the
valley in Stanislaus County. Caswell Memorial State Park is
located along the Stanislaus River in San Joaquin County,
approximately 5 miles upstream from the confluence with the
San Joaquin River. This 258-acre park offers opportunities for
fishing and swimming in the Stanislaus River and camping
facilities and nature trails through the park’s riparian oak
woodland.
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Delta

At the southeast margin of the Delta on the San Joaquin River
are two boating facilities that provide access both to the Delta
and the river upstream. The Mossdale Crossing Regional Park,
operated by San Joaquin County, provides a paved two-lane
boat ramp and day-use facilities. Across from the park is the
privately operated Mossdale Marina, with 23 boat berths, and
services such as fueling, a restaurant and bar, and a store. A
few miles downstream is Dos Reis County Park, a San Joaquin
County-operated facility providing a boat ramp and day-use
area, as well as a 26-site RV camp. Nearby is Haven Acres
Marina, a small private facility with a boat ramp and bar and
grill.

Numerous additional recreation opportunities are available in
the Delta. The Delta has many miles of rivers and sloughs for
boating and fishing, and recreation visitors have a choice of
many private recreation facilities, primarily small marinas and
resorts, and two State Park units. Brannan Island SRA, in the
central Delta on the Sacramento River, offers boat access to the
river and sloughs, and camping, swimming, and day-use
facilities. Franks Tract SRA consists of a large flooded island
that was formerly farmland, surrounded by remnant levees;
there are no developed facilities in the SRA.

CVP and SWP Water Service Areas

CVP and SWP water service areas are located throughout
much of California. Facilities include multiple dams,
reservoirs, and canals that provide substantial water-based
recreational activities. Releases from dams on major tributaries
to the Sacramento River provide numerous recreational
opportunities, especially boating and fishing. Reservoirs such
as Folsom, Oroville, and New Melones provide boating,
fishing, camping, and other recreational activities.

The CVP and SWP water service areas consist primarily of
lands in agricultural production or urban areas composed of
residential, commercial, or industrial land uses. Recreational
opportunities on agricultural lands are limited to informal
recreational activities such as hunting. Recreational
opportunities in urban areas vary by community, with
recreation facilities limited in some communities to smaller
urban parks, whereas in other communities facilities consist of
larger open spaces and regional recreation facilities.



Environmental Consequences and
Mitigation Measures

This section describes the methods of environmental
evaluation, assumptions, and specific criteria that were used to
determine the significance of impacts on recreation. It then
discusses the impacts of the alternatives and proposes
mitigation where appropriate. The potential impacts on
recreation and associated mitigation measures are summarized
in Table 22-13.
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Table 22-13. Summary of Impacts and Mitigation Measures for Recreation

Level of Level of
Impact Study Area Alternative Significance Mitigation Measure Significance
Before Mitigation After Mitigation
No Action Alternative NI None Required NI
Alternative Plan 1 S LTS
Primary Study Alternative Plan 2 S REC-1a: Allow On-Boat Camping, LTS
Area Alternative Plan 3 S REC-1b: Create New Shoreline Access LTS
Alternative Plan 4 S Site LTS
REC-1: Permanent Loss or Alternative Plan 5 S LTS
Closure of a Recreation Facility No Action Alternative LTS LTS
Alternative Plan 1 LTS LTS
Extended Study Alternative Plan 2 LTS None LTS
Area Alternative Plan 3 LTS Required LTS
Alternative Plan 4 LTS LTS
Alternative Plan 5 LTS LTS
No Action Alternative NI None Required NI
Alternative Plan 1 S SuU
Primary Study Alternative Plan 2 S REC-2: Preserve Fine Gold Creek SuU
Area Alternative Plan 3 S Watershed Cave System SuU
Alternative Plan 4 S SuU
REC-2: Permanent Loss of a Alternative Plan 5 S SuU
Resource Used for Recreation No Action Alternative LTS LTS
Alternative Plan 1 LTS LTS
Extended Study Alternative Plan 2 LTS None LTS
Area Alternative Plan 3 LTS Required LTS
Alternative Plan 4 LTS LTS
Alternative Plan 5 LTS LTS
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Table 22-13. Summary of Impacts and Mitigation Measures for Recreation (contd.)

Level of Level of
Impact Study Area Alternative Significance Mitigation Measure Significance
Before Mitigation After Mitigation
No Action Alternative LTS None Required LTS
Alternative Plan 1 S REC-3a: Limit Construction Activities near SuU
Primary Study Alternative Plan 2 S Recreation Areas, REC-3b:Instream SuU
Area Alternative Plan 3 S Whitewater Boating Improvements, SuU
REC-3: Substantial or Long- Alternative Plan 4 S REC-3c: Extend the San Joaquin SuU
Term Reduction or Elimination Alternative Plan 5 S River Trail through the SIRG SRMA SuU
of Recreation Opportunities No Action Alternative LTS LTS
or Experiences Alternative Plan 1 LTS LTS
Extended Study Alternative Plan 2 LTS None Required LTS
Area Alternative Plan 3 LTS LTS
Alternative Plan 4 LTS LTS
Alternative Plan 5 LTS LTS
No Action Alternative NI None Required NI
Alternative Plan 1 S SuU
Primary Study Alternative Plan 2 S SuU
Area Alternative Plan 3 S REC-4: Maintain Public Access SuU
Alternative Plan 4 S SuU
REC-4: Loss of Access to Alternative Plan 5 S SuU
a Locally Important No Action Alternative LTS LTS
Recreation Site or Area Alternative Plan 1 LTS LTS
Extended Study Alternative Plan 2 LTS None LTS
Area Alternative Plan 3 LTS Required LTS
Alternative Plan 4 LTS LTS
Alternative Plan 5 LTS LTS
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Table 22-13. Summary of Impacts and Mitigation Measures for Recreation (contd.)

Level of Level of
Impact Study Area Alternative Significance Mitigation Measure Significance
Before Mitigation After Mitigation
No Action Alternative NI NI
Alternative Plan 1 LTS LTS
REC-5: Increased Use of Primary Study Alternative Plan 2 LTS None LTS
Existing Neighborhood and Area Alternative Plan 3 LTS Required LTS
Regional Parks or Other Alternative Plan 4 LTS LTS
Recreation Facilities such that Alternative Plan 5 LTS LTS
Substantial Physical No Action Alternative LTS LTS
Deterioration of the Facilities Alternative Plan 1 LTS LTS
Would Occur or Be Accelerated | Extended Study Alternative Plan 2 LTS None LTS
Area Alternative Plan 3 LTS Required LTS
Alternative Plan 4 LTS LTS
Alternative Plan 5 LTS LTS
No Action Alternative NI NI
Alternative Plan 1 Beneficial Beneficial
Primary Study Alternative Plan 2 Beneficial None Beneficial
Area Alternative Plan 3 Beneficial Required Beneficial
REC-6: Impacts Associated Alternative Plan 4 Beneficial Beneficial
with New or Expanded Alternative Plan 5 Beneficial Beneficial
Recreation Facilities No Action Alternative NI NI
Alternative Plan 1 NI NI
Extended Study Alternative Plan 2 NI None NI
Area Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
Alternative Plan 5 NI NI

Key:

LTS = less than significant
NI = no impact

S = significant

SJRG SRMA = San Joaquin River Gorge Special Recreation Management Area

SU = significant and unavoidable
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Methods and Assumptions

The project could affect recreation resources by a variety of
impact mechanisms. In the primary study area, impacts on
recreation facilities and activities at the Millerton Lake SRA
and the SJRG SRMA would be associated with inundation of
existing recreation facilities, loss of access to recreation
facilities, and changes to recreation experiences or
opportunities. Additional impacts could result at Millerton
Lake SRA from changes in reservoir operations that alter the
magnitude, rate, or timing of reservoir drawdown.

In the extended study area, the action alternatives would affect
flows and water temperature of the San Joaquin River below
Friant Dam.

More specifically, this chapter evaluates the potential impacts
on recreation resulting from the following mechanisms:

e Inundation of existing recreation facilities and resources
used for recreation activities

e Loss of or changes to motorized and nonmotorized
access to recreation sites/areas

e Changes in the magnitude, rate, or timing of reservoir
drawdown

e Displacement of users attributable to changes in access,
inundation of facilities, or changes in setting

e Changes in surface area and shoreline miles for water-
based recreation opportunities and experiences

e Conversion of a riverine recreation setting to a reservoir
setting

e Changes to the recreation setting and access from
construction activities

Evaluation of direct impacts on recreation was based primarily
on a GIS analysis of the inundation area of the proposed
Temperance Flat RM 274 Reservoir. The GIS analysis used
available information to estimate impacts, including locations
of recreation facilities and access roads, topography,
management area boundaries, and new reservoir pool acreage
based on top-of-active storage elevations. The GIS analysis
was used to determine acreage of land inundated and specific
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facility components inundated, such as trails, access roads and
campgrounds.

During facility planning, several existing recreation facilities
would be unable to continue to operate in current locations
because of the potential for inundation in some years. These
facilities would need to be relocated to lands outside the new
inundation zone. Therefore, an additional GIS analysis was
conducted to determine whether potential recreation facility
relocation areas were present in the vicinity. Suitable areas
were considered to have a slope of less than 10 percent, be
located on public property, be located within 1 mile of the
proposed Temperance Flat RM 274 Reservoir shoreline, be
located outside of habitat or protected sensitive species areas,
be located within one-half mile or less of existing roads or haul
routes, and be located no closer than 1,000 feet from the new
dam or outlet structures. The criteria to determine suitability
are presented in Table 22-14, and are based on refinements to
criteria identified in the 2006 Draft Recreation Opportunities
Technical Appendix (Reclamation 2006).

Table 22-14. Suitability Analysis Criteria

High Moderate Low .
Suitability | Suitability | Suitability |\t Suitable
Within 1 mile of |Within 1 mile of |Within 1 mile of |Below
Location maximum pool [maximum pool |maximum pool |maximum pool
elevation (985 |elevation (985 |elevation (985 |elevation (985
feet) feet) feet) feet)
Property . . . Private
ownership Public property |Public property |Public property property
Less than 5% o o Greater than
Slope slope 5-10% slope 5-10% slope 10% slope
Distance from |Within one- Within one-half - . More than
e ; . - Within 1 mile of .
existing quarter mile of |mile of existing L 1 mile from
. - existing roads or | . .
roads/project |existing roads (roads or haul existing roads
haul routes
haul routes or haul routes  |routes or haul routes
Distance from |More than More than 1,000 |More than 1,000 |Within 1,000
CNDDB sites  |1,000 feet feet feet feet
Distance from No overlap with |No overlap with |No overlap with |Overlap with
designated designated designated designated

environmental
areas

environmental
reserve areas

environmental
reserve areas

environmental
reserve areas

environmental
reserve areas
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More than I
. More than 1,000 |More than 1,000 |Within 1,000
Distance from |[1,000 feet from
. feet from new feet from new feet of new
reservoir new dam or . . .
- . dam or intake dam or intake dam or intake
facilities intake
structures structures structures
structures
Key:

% = percent

CNDDB = California Natural Diversity Database
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After suitable areas were identified, locations were delineated
for relocating inundated recreation facilities. Relocation areas
were then incorporated into the project description, as
presented in Chapter 2, “Alternatives.”

Indirect impacts of the action alternatives on recreation
opportunities are those impacts that result from the direct
impacts listed above, such as potential reductions in recreation
use of various types related to loss of the facilities and
shoreline land areas that support that use. Other indirect
impacts that may occur relate to changes in the types and
quality of recreation opportunities under the action alternatives.
Examples of such indirect impacts include increased density of
use (crowding), increases or decreases in the occurrence of
boating hazards (such as submerged rocks), increases or
decreases in particular types of recreation opportunities (such
as flatwater boating or river boating), or recreation settings
(such as developed and primitive settings) accessible to
visitors.

Estimating the indirect impacts of implementing any action
alternative is based on information such as the number and
types of recreation visitors (e.g., shore-based day users,
boaters, and campers) who use individual facilities. Visitor use
data for the Millerton Lake SRA and SJRG SRMA were
available for the management areas as a whole and by activity
and location (above/below RM 274 and Fresno/Madera
County). Assessment of indirect impacts is also based on
existing descriptions of the types of recreation opportunities
and settings currently existing in the project area, and similar
qualitative information.

CalSim Il modeling results characterizing changes to reservoir
operations at Millerton Lake were also used to evaluate indirect
impacts on recreation. Model simulation data produced using
the CalSim 1l model were provided that indicated the elevation
of both Temperance Flat RM 274 Reservoir and Millerton
Lake for each month of the year. The analysis for Millerton
Lake focused on pool elevation of the lake minus the area that
would be inundated with the Temperance Flat RM 274 Dam
and focused specifically on the key May through August peak
water-based recreation season. Millerton Lake SRA attendance
data indicate that nearly two-thirds of use occurs between May
and August.

A key factor in determining the impacts of the action
alternatives is the influence Temperance Flat RM 274

Draft — August 2014 — 22-39



Upper San Joaquin River Basin Storage Investigation

Environmental Impact Statement

22-40 — Draft — August 2014

Reservoir operations would have on the Millerton Lake pool
elevation range most conducive to shoreline use that occurs on
the lake. This elevation range is approximately 540-560 feet
(20-40 feet below top-of-active storage); a pool level that
exposes a wide band of gently sloping shoreline in the south
shore and north shore areas. Recreation visitors are permitted
to drive their vehicles on much of this exposed area, and these
areas are very popular for informal beach use by both land-
based and boating recreation visitors. Elevations above 560
feet provide little area for this informal use, although
developed shoreline day-use areas above the high water line
would be available, but parking is limited at these sites.
Elevations below 540 feet continue to provide desirable
shoreline use conditions, but at a greater distance from
developed picnic facilities, paved roads and parking, restrooms,
and other amenities located above the high water line. Lower
elevations would result in a more substantially reduced
reservoir surface area and negative impacts on the operation of
the marina as the floating docks must be relocated.

Reservoir operations would also influence recreation
opportunities available on the proposed Temperance Flat RM
274 Reservoir created under each action alternative. Recreation
opportunities and relocated facilities at the new reservoir would
be influenced by operations, particularly by pool elevations
most likely to exist during the summer water-based recreation
season, and seasonal fluctuation in pool elevation.

The CalSim 11 results also describe flow characteristics for the
San Joaquin River downstream from Friant Dam, and for other
rivers downstream from CVP and SWP reservoirs whose
operations may be affected by the project. These data were
used to determine potential impacts on recreation and public
access on the San Joaquin River downstream from Friant Dam
and on tributary rivers and CVP and SWP reservoir elevations.
Similarly, river temperature modeling was used to determine
the suitability of river water temperatures for recreation.
Monthly average increases and decreases in flows and river
temperatures were considered for the extended study area.

Additional details and results of CalSim Il and river
temperature modeling are provided in the Modeling Appendix.

Criteria for Determining Significance of Impacts

An environmental document prepared to comply with NEPA
must consider the context and intensity of the environmental
impacts that would be caused by, or result from, implementing
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the No Action Alternative and other alternatives. Under NEPA,
the severity and context of an impact must be characterized. An
environmental document prepared to comply with CEQA must
identify the potentially significant environmental effects of a
proposed project. A “[s]ignificant effect on the environment”
means “a substantial, or potentially substantial, adverse change
in any of the physical conditions within the area affected by the
project” (State CEQA Guidelines, Section 15382). CEQA also
requires that the environmental document propose feasible
measures to avoid or substantially reduce significant
environmental effects (State CEQA Guidelines, Section
15126.4[a]).

The following significance criteria were developed based on
guidance provided by the State CEQA Guidelines, and
consideration of the context and intensity of the environmental
impacts as required under NEPA. Impacts of an alternative on
recreation would be significant if project implementation
would do any of the following:

Result in the permanent loss or closure of a recreation
facility

Result in the permanent loss of a resource used for
recreation activities

Result in the substantial or long-term reduction of
recreation opportunities or experiences, including a
reduction in area available for a particular type of
recreation or substantial reduction in recreation
experience quality, or substantial increase in recreation
opportunities or experiences

Result in the loss of access to a locally important
recreation site/area

Increase the use of existing neighborhood and regional
parks or other recreation facilities such that substantial
physical deterioration of the facilities would occur or be
accelerated

Include recreation facilities or require the construction

or expansion of recreation facilities that might have an
adverse physical impact on the environment
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Topics Eliminated from Further Consideration

As described in Chapter 14, “Hydrology — Surface Water
Supplies and Facilities Operations,” of this Draft EIS,
implementing any action alternative would increase water
reliability for the Friant Division and SOD CVP and SWP
contractors during most water-year types. Delivery of this
additional water would not exceed historical maximum
deliveries or existing contracted water volumes, result in
placing new land into agricultural production, change cropping
patterns, or result in other physical changes to the environment.

Implementing any action alternative or the No Action
Alternative would not substantially affect recreation
opportunities or experiences and would not result in the loss of
recreation access or facilities within the CVP and SWP water
service areas, the Delta, or along the San Joaquin River
downstream from the Merced River confluence. Therefore,
impacts on these portions of the extended study area are not
discussed further. The extended study area impacts described
for the action alternatives and No Action Alternative relate
only to the San Joaquin River below Friant Dam to the Merced
River confluence.

Direct and Indirect Impacts
This section describes the environmental consequences of
implementing any action alternative.

Impact REC-1: Permanent Loss or Closure of a Recreation
Facility

Primary Study Area

No Action Alternative Under the No Action Alternative, the
Temperance Flat RM 274 Dam would not be built; therefore,
there would be no loss or closure of any facility used for
recreation attributable to inundation of the San Joaquin River
following construction of the new dam. Continued
implementation of existing land management and plans would
not substantially alter existing recreational facilities in the
primary study area.

There would be no impact under the No Action Alternative.

Action Alternatives Impoundment of the San Joaquin River by
the proposed Temperance Flat RM 274 Dam would inundate
about 5,700 acres at top-of-active storage, which would result
in the seasonal or permanent inundation of several recreation
facilities, or portions of facilities, within the SIRG SRMA and
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Millerton Lake SRA. Table 22-15 identifies the recreation
facilities that would be inundated by Temperance Flat RM 274
Reservoir at top-of-active storage.

As part of each action alternative, a number of these recreation
facilities would be relocated to areas outside the inundation
zone during construction and before inundation (Table 22-15).
Replacement facilities would be of equivalent overall capacity
and quality compared to the affected facilities, would provide
comparable shoreline access, where applicable, and would
comply with Americans with Disabilities Act and Architectural
Barriers Act guidelines.

In addition, to provide shoreline access and reduce water
hazards, complete vegetation removal would occur within the
inundated area near all new and relocated recreation facilities.
There would be no loss of recreation facilities and equivalent
capacity, quality, and access provided for those facilities that
would be relocated. This impact would be less than significant
under the action alternatives. Mitigation for this impact is not
needed and thus not proposed.

However, for three recreation facilities, relocation is infeasible
or would not completely replace the experience associated with
the displaced facility. These facilities consist of Hewitt Valley
Environmental Camp, the Temperance Flat boat-in
campground, and the trail bridge over the San Joaquin River.
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Table 22-15. Recreation Facilities that Would Need to Be Relocated or Replaced

Inundated Facility

Inundated Facility Components

Relocation/Replacement

Hewitt Valley
Environmental Camp

Primitive campsites

Relocate the campsites to the peninsula near the Temperance Flat RM 274 Dam on
the Madera County side of the Temperance Flat RM 274 Reservoir. Also allow on-
boat camping within a portion of the reservoir during periods with lowered water
surface, and provide a floating restroom for on-boat campers.

Temperance Flat boat-in
campground

25 boat-in campsites, 1 pit toilet

Relocate the campground to the peninsula near the Temperance Flat RM 274 Dam
on the Madera County side of the Temperance Flat RM 274 Reservoir. Also allow
on-boat camping within a portion of the reservoir during periods with lowered water
surface, and provide a floating restroom for on-boat campers.

Temperance Flat vault toilet

1 vault toilet

Relocate toilet uphill of the existing location to the new terminus of Wellbarn Road.

San Joaquin River Trail

14.75 miles of multiuse trail

Relocate the affected portion of the trail (southern end) to follow a ridgetop and then
follow the 1,020-foot contour up to relocated facilities in the BLM developed zone.

Road access to
Temperance Flat via
Wellbarn Road

Road

Wellbarn Road would continue to provide shoreline access but would have a new
terminus at the maximum pool elevation. No relocation is necessary.

Fishing Access Day-Use
Area at Kerckhoff No. 2
Powerhouse

Picnic area, gravel parking area, single vault
toilet, shoreline trail

Relocate the facilities, trail, and parking uphill of the existing location to the end of
Smalley Road.

Ya Gub Weh Tuh Trailhead
Campground

5 walk-in campsites, paved parking, double vault
toilet

Relocate campground uphill of the existing location in the developed zone.

Visitor center/BLM Office

1,300-square-foot building, outdoor classrooms,
10-12 parking spaces, 1 public restroom

Relocate facilities uphill of the existing location in the developed zone.

BLM learning center

1,200-square-foot learning center building,
open-sided pole barn, pond classroom, gravel
parking area, and 4 toilets

Relocate facilities uphill of the existing location in the developed zone.

BLM Native American
village site

No permanent facilities, but estimated 0.6 acre
needed for temporary village structures

Relocate site uphill of the existing location in the developed zone.

Wuh-ki'o Trail

1.89 miles

Relocate the affected portion of the trail uphill of the existing location and provide
access via a water taxi from the developed zone.

Pa’san Ridge Trail

1.2 miles

Relocate the affected portion of the trail uphill of the existing location and provide
access via a water taxi from the developed zone.

Trail bridge over San
Joaquin River

Bridge spanning the San Joaquin River and 1
mile of Bridge Trail

Provide a water taxi across the reservoir to reach trails on the Madera County side
of the reservoir. Provide a new shoreline access site at the developed zone to
continue providing shoreline access and a whitewater boating take-out that was
available at the bridge site.

Key:

BLM = U.S. Department of the Interior, Bureau of Land Management

No. = number
RM = river mile
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The boat-in camping facilities and Hewitt Valley
Environmental Camp sites could be relocated to the peninsula
located upstream from the proposed Temperance Flat RM 274
Dam and thus facilities and capacity would be similar to what
is currently available to recreationists. However, the peninsula
area is steep and because of the drawdown of the water surface
elevation anticipated for Temperance Flat RM 274 Reservoir,
particularly during summer, campers would have a long, steep
walk to the campsites across the drawdown zone, substantially
reducing the quality of the recreation experience for boat-in
campers. It is anticipated that the campsites would be
inhospitable and may be used infrequently during periods with
a lowered reservoir water surface, which could occur over
several months of the year. Therefore, only relocating the
campsites would not provide replacement boat-in camping
experiences, resulting in a significant impact on this recreation
activity. Mitigation for this impact is proposed below in the
Mitigation Measures section.

Currently, the Wuh-ki’o and Pa’san Ridge Trails are accessed
by a bridge over the San Joaquin River and the bridge
functions as a recreational shoreline access location/boating
take-out. This bridge would be inundated with establishment of
the Temperance Flat RM 274 Reservoir. Because of the width
of the proposed Temperance Flat RM 274 Reservoir, replacing
the bridge is infeasible. Access to these trails would be
maintained by operation of a water taxi across the Temperance
Flat RM 274 Reservoir near the location of the existing
footbridge. However, loss of the bridge as a shoreline access
location/boating take-out would result in a significant impact
on recreation. Mitigation for this impact is proposed below in
the Mitigation Measures section.

As part of developing Temperance Flat RM 274 Reservoir,
boat ramps would be provided at the new terminus of Wellbarn
Road and at the new terminus of Smalley Road. Providing
these boat ramps would be part of relocating recreation
facilities to allow boat-in camping to occur at the relocated
campground. In addition, these new boat ramps would allow
on-water recreation, such as fishing, waterskiing, PWC use,
and other activities, as well as water-based special events, to
occur at the reservoir. However, the large fluctuation in pool
levels during the recreation season (ranging from about 75 to
180 feet) may make boat navigation difficult due to submerged
hazards and reduced surface area. Therefore, some boating
activities, such as high-speed activities like PWC use and
waterskiing, may not be safe during lowered reservoir
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conditions. Consequently, these activities may require lower
speed limits and prohibition in certain areas.

Some level of water-based recreation on Temperance Flat RM
274 Reservoir is anticipated. During periods of lowered water
surface elevation, particularly during low water years, the two
proposed boat ramps may become inoperable, limiting boating
use to smaller craft that could be carried to the water’s edge
during these periods. Final accessibility limits would need to be
defined as part of final design and operations planning. The
resource management plan for the reservoir area will include a
discussion of allowable water-based recreation uses, as well as
management and facilities for such uses.

Temperance Flat RM 274 Reservoir would also affect the
location of a future storage building near the visitor center
mentioned in the Business Plan for the San Joaquin River
Gorge Special Recreation Management Area (BLM 2010a),
but this facility would be relocated outside of the inundation
area to avoid potential impacts.

This impact would be significant under the action alternatives.
Mitigation for this impact is proposed in the Mitigation
Measures section.

Extended Study Area

No Action Alternative Under the No Action Alternative,
instream flows in the San Joaquin River downstream from
Friant Dam in December, January, and April would be higher
than existing conditions with the release of full Restoration
Flows. Flows would not exceed instream flows for the SIRRP,
which could reach 4,000 cfs. Higher flows have the potential to
damage recreation facilities along the river, such as
canoe/kayak put-ins, picnic areas, campgrounds, restrooms,
and parking areas.

Public and private recreation facilities on the river have
withstood flows exceeding 4,000 cfs without permanent
damage when Millerton Lake has spilled large volumes of
water. Park facilities along the San Joaquin River continued to
operate during floods in 2005 and 2006 when flows were well
over 4,000 cfs. Increased flows would not affect the two auto
tour routes within the San Luis NWR. Thus, it is unlikely that
the increased flows under the No Action Alternative would
lead to the permanent loss or closure of recreation facilities
along the San Joaquin River.
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This impact would be less than significant under the No
Action Alternative.

Action Alternatives With implementation of the action
alternatives, instream flows in the San Joaquin River below
Friant Dam to Mendota Pool would be higher in several
months of the year when compared to the No Action
Alternative or existing conditions. Operation of the new
reservoir would result in increased discharges from Friant Dam
in certain months that would reach 4,000 cfs. Because
recreation facilities on the San Joaquin River have withstood
flows exceeding 4,000 cfs without permanent damage, it is
unlikely that the higher flows would result in the permanent
loss or closure of recreation facilities along the river.

This impact would be less than significant under the action
alternatives. Mitigation for this impact is not needed and thus
not proposed.

Impact REC-2: Permanent Loss of a Resource Used for
Recreation

Primary Study Area

No Action Alternative Under the No Action Alternative, the
Temperance Flat RM 274 Dam would not be built; therefore,
there would be no loss of resources used for recreation
attributable to inundation of the San Joaquin River following
construction of the new dam. Continued implementation of
existing land management and plans would not substantially
alter existing recreational resources in the primary study area.

There would be no impact under the No Action Alternative.

Action Alternatives At top-of-active storage elevation, the
action alternatives would inundate the Millerton Lake Caves
system. Inundation of these caves would result in the loss of
the cave resources for recreation. Therefore, implementing any
action alternative would result in a substantial impact on this
recreation resource.

An estimated 10 percent of visitors to the SIRG SRMA
participate in rock climbing (bouldering), 80 percent of which
occurs in the Madera County portion of the primary study area.
Most of the rocks used for climbing are located near the edge
of the river channel and would be inundated by creation of
Temperance Flat RM 274 Reservoir. Inundation of the rocks
along the river would likely eliminate most, if not all, of the
identified rock climbing opportunities within the SJRG SRMA.
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Because few other rock climbing opportunities are available in
the vicinity of the SJRG SRMA, the loss of this climbing area
would result in a substantial impact on recreation.

This impact would be significant under the action alternatives.
Mitigation for this impact is proposed in the Mitigation
Measures section.

Extended Study Area

No Action Alternative Under the No Action Alternative,
instream flows in the San Joaquin River downstream from
Friant Dam in spring and early summer would be substantially
greater than historical average flows below Friant Dam during
those seasons, due to release of full Restoration Flows.
Inundation and damage from debris and sediment associated
with these increased flows could affect recreation facilities
along Reach 1. However, even the highest scheduled flows are
considerably less than the flows that have occurred in recent
years during periods of high inflow into Millerton Lake. Also,
recreational development on the river has generally been
designed to withstand periodic flooding and has withstood high
flows in recent years without permanent damage.

This impact would be less than significant under the No
Action Alternative.

Action Alternatives With implementation of the action
alternatives, instream flows in the San Joaquin River below
Friant Dam would be higher in most months of the year when
compared to the No Action Alternative or existing conditions.
Operation of the new reservoir would result in increased
discharges from Friant Dam in certain months that would reach
4,000 cfs. Because recreation facilities on the San Joaquin
River have withstood flows exceeding 4,000 cfs without
permanent damage, it is unlikely that the higher flows would
result in the permanent loss of resources used for recreation
activities along the river.

This impact would be less than significant under the action
alternatives. Mitigation for this impact is not needed and thus
not proposed.

Impact REC-3: Substantial or Long-Term Reduction or
Elimination of Recreation Opportunities or Experiences

Primary Study Area
No Action Alternative Under the No Action Alternative, the
Temperance Flat RM 274 Dam would not be built; therefore,
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there would be no substantial or long-term reduction or
elimination of recreation opportunities or experiences
attributable to inundation of the San Joaquin River from the
new dam. Continued implementation of existing land
management and plans would not substantially alter existing
recreational opportunities in the primary study area. Millerton
Lake has historically experienced substantial seasonal
fluctuation under normal operations, and would continue to do
so under the No Action Alternative.

The annual maximum water level of Millerton Lake would
typically occur in June with a median end-of-month pool
elevation of about 557 feet (about 24 feet below top-of-active
storage). The reservoir would continue to be drawn down about
80-100 feet below top-of-active storage, with the minimum
annual elevation occurring in August or September. Overall,
changes to reservoir operations from changes in demand and
other factors would be small, with the reservoir being operated
at slightly lower elevations than under existing conditions.

When no action conditions are compared to existing
conditions, the change in Millerton Lake water surface
elevation under the No Action Alternative would be minimal,
typically ranging between 1 and 14 feet lower. The greatest
change would occur during April and May; however, in most
years, the reservoir water surface would remain within the
preferred shoreline use elevations (between 540 and 560 feet
msl) and fall below the preferred elevation range only during
drier years. The minor change in reservoir surface elevation
would have a minor impact on the recreation opportunities or
experiences provided at the Millerton Lake SRA or SIRG
SRMA.

This impact would be less than significant under the No
Action Alternative.

Action Alternatives

Impacts on Millerton Lake SRA Placement of
Temperance Flat RM 274 Dam, including a permanent
restricted-boating area near the dam, would decrease the
surface acreage and shoreline available for recreation in the
Millerton Lake SRA. The dam would obstruct boat access,
including during special boating and fishing events that
currently use the area upstream from RM 274, by isolating the
Temperance Flat and Big Bend areas from Millerton Lake.
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Temperance Flat RM 274 Dam could affect about 20 percent of
PWC use, 40 percent of general boating, and 50 percent of boat
fishing activities at Millerton Lake. Almost all land-based
recreation opportunities at Millerton Lake, such as
picnicking/swimming and shoreline fishing occur downstream
from RM 274. 1t is estimated that, currently during the
recreation season, about 27 percent of boaters use the area
upstream from RM 274. In the off-season, currently about 49
percent of boaters at the Millerton Lake SRA use the area
upstream from RM 274 (Gresham 2013).

Temperance Flat RM 274 Dam would also reduce the range of
recreation opportunities available from existing Millerton Lake
access points because of the loss of recreation opportunities
available in Rural Natural and Semi Primitive WROS zones.
The Big Bend and Temperance Flat areas are the only
Millerton Lake SRA areas offering these WROS
classifications; the remainder of the lake is classified as
Suburban. Temperance Flat RM 274 Dam would displace
boaters that use the Temperance Flat and Big Bend areas to
other areas of Millerton Lake or to the proposed Temperance
Flat RM 274 Reservoir, or boaters would visit a different
location. Displacing visitors to other locations would affect the
amount of recreation use within the Millerton Lake SRA.

Creation of Temperance Flat RM 274 Reservoir would provide
a new flat water surface area for boating opportunities and
provide new shoreline area for recreation opportunities within
the Millerton Lake SRA, upstream from the permanent
restricted area near the dam. However, this area would be
disconnected from Millerton Lake and not accessible from
existing Millerton Lake access points.

Temperance Flat RM 274 Reservoir would provide a
comparable flat water area for PWC, boaters, and boat fishing
users who now use this portion of Millerton Lake. These users,
however, would need to access the new reservoir from
Wellbarn or Smalley roads.

The impact on boating at Millerton Lake would begin when
cofferdams are installed and access upstream from RM 274
was halted for construction of the dam. During construction,
displaced users would likely visit other areas of Millerton Lake
or visit another reservoir. Overall, the loss of water-based
recreation opportunities and experiences within a portion of the
Millerton Lake SRA would be a significant impact, but the
establishment of additional flat water area associated with
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Temperance Flat RM 274 Reservoir and re-operation of
Millerton Lake would partially offset the loss of flat water area
on Millerton Lake.

Use of the tunnel waste disposal site in Sea Scout Cove and
development of the powerhouse (and related facilities),
transmission line, and access roads would permanently
decrease the surface area for on-water recreation, decrease the
shoreline available for recreation, and decrease the land area of
the Millerton Lake SRA available for recreation. No existing
recreation facilities are located in these areas, and no known
recreational uses of the land are located in the area to be used
for the powerhouse, transmission line, or access roads.
Therefore, the recreation opportunities primarily affected by
these project facilities would be boating and fishing activities
on the lake. It is likely that any on-water or shoreline users
displaced from these areas because of construction activities
would visit other areas within the main part of Millerton Lake
downstream from RM 274. Because similar boating and fishing
opportunities are available on the remainder of the main part of
Millerton Lake, this impact would be less than significant.
Mitigation for this impact is not needed and thus not proposed.

The Millerton Bottoms whitewater run begins near Kerckhoff
No. 2 Powerhouse and ends on the south shore of the
Temperance Flat area at Millerton Lake SRA. This whitewater
run is the only whitewater run within the Millerton Lake SRA.
A typical whitewater boating season extends from August to
November, when Millerton Lake has been sufficiently drawn
down to expose the upstream river channel. The last rapid on
the run appears only when the reservoir is drawn down below
480 feet.

With the inundation of the San Joaquin River from
development of the Temperance Flat RM 274 Reservoir and
the expected operation of Temperance Flat RM 274 Reservoir
under any action alternative, it is unlikely that the reservoir
would be drawn down sufficiently (below elevation 520) to
create opportunities for whitewater boating on the Millerton
Bottoms run.

It is estimated that 75 percent of boat-in camping within the
Millerton Lake SRA occurs at the Temperance Flat boat-in
campground, which would be inundated by the creation of
Temperance Flat RM 274 Reservoir. Relocation related to
providing boat-in camping opportunities and experiences is
described in the discussion of Impact REC-1.
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Existing Millerton Lake shoreline recreation facilities and use
would be affected by operation of Temperance Flat RM 274
Reservoir if Millerton Lake pool elevations were altered to a
degree affecting recreational use and preferences. Changes that
would affect recreation opportunities are of two primary types:
(1) increasing or decreasing pool elevation during the first half
of the peak recreational use season and (2) extending the peak
pool elevation period later into summer.

Hydrologic modeling results indicate that Millerton Lake
would maintain a pool elevation of 551 feet for the entire 4-
month peak recreational use season with implementation of
Alternatives Plans 1through 4. An elevation of 551 feet would
be within the preferred shoreline use elevations of 560 and 540
feet. During spring and early summer, a water surface elevation
of 551 feet would be both slightly higher and slightly lower
than the elevations associated with existing conditions and the
No Action Alternative. Implementing Alternatives Plans 1
through 4 would create a water surface elevation that would
remain within the preferred shoreline use elevations from April
to June; therefore, no impact would occur. Mitigation for this
impact is not needed and thus not proposed.

Implementing Alternative Plans 1 through 4 would provide a
higher, stable pool elevation during July and August, when,
under baseline conditions and the No Action Alternative, the
pool elevation would typically fall to an annual minimum
elevation. The minimum pool elevation associated with
implementing Alternative Plans 1 through 4 would be retained
at 551 feet, which is within the preferred shoreline use
elevation range. This increase in water surface elevation would
provide boaters with additional surface acreage, greatly reduce
impacts on marina and floating dock operations from
decreasing pool elevation, and allow shoreline use within a
comfortable distance of amenities located above the high pool
elevation.

Maintaining a 551-foot water surface elevation would also help
resolve current capacity issues associated with limited parking
capacity on holiday weekends. Because vehicles can drive onto
and park on the exposed shoreline slopes, more parking is
available at this lower pool elevation, reducing the need for
facility closures on holiday weekends when formal parking
capacity is exceeded.

The much higher pool elevation during the late season caused
by implementing Alternative Plans 1through 4 would also
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likely decrease the number of exposed islands and similar
obstructions, which would improve boat navigation and the
quality of boating experiences on the lake.

Improved shoreline use and boating conditions in the late
summer related to a consistent pool elevation of 551 feet under
Alternative Plans 1through 4 would improve conditions for
recreation and therefore likely increase recreation use (day use
primarily) during the late summer (July and August) over an
estimated 30,000 visitor days per year. The constant pool
elevation would also serve to increase boating and day-use
recreation on the Memorial Day and July 4 holiday weekends
in wetter years when the lake would have otherwise been at
top-of-active storage and facilities would have been closed
because of limited parking. This impact would be beneficial.

Under Alternative Plan 5, the reservoir pool elevation would be
at elevation 551 feet msl for most of the recreation season.
Under future water demand conditions, the reservoir would
decrease below the preferred shoreline use elevation of 540
feet msl in August, but would remain within the preferred
shoreline use elevation in August under existing water demand
conditions. Thus, slightly less benefit to recreation at Millerton
Lake would be provided by Alternative Plan 5 compared to the
other action alternatives.

Construction activities at the batch plant, at the aggregate
quarry, at the staging area, and along the haul roads would
temporarily decrease the land available for recreation within
the Millerton Lake SRA. However, there are no known
recreation uses of these lands. Therefore, temporary use of
these lands for construction would have a less-than-significant
impact on recreation. Mitigation for this impact is not needed
and thus not proposed.

Construction of the powerhouse and related facilities would
likely result in noise and visual disturbances for boaters in this
area. However, these impacts would be temporary, and boaters
could participate in similar boating opportunities within the
remainder of Millerton Lake. Therefore, construction of the
powerhouse and related facilities would have a less-than-
significant impact on boating recreation opportunities and
experiences. Mitigation for this impact is not needed and thus
not proposed.

The South Finegold picnic area is the only day-use area located
upstream from the main body of Millerton Lake. This area
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provides picnicking and shoreline fishing opportunities and
serves as a trailhead for the San Joaquin River Trail. Although
the site is anticipated to remain open during construction,
construction activities related to building the powerhouse,
transmission line, and access roads could temporarily affect
recreation opportunities and experiences for visitors to the
picnic area because of delays in accessing the site or visual and
noise disturbances to the recreation setting. A substantial
reduction in the quality of recreation experiences for picnic
area users could occur during construction of the road adjacent
to the site if construction were to occur on weekends or
holidays, when most recreation use likely occurs at the site.

The Millerton Bottoms whitewater run begins at the Kerckhoff
No. 2 Powerhouse and ends at the south side of Temperance
Flat, where users walk back upstream to the put-in, get vehicle
access to Temperance Flat via Wellbarn Road, or continue
paddling 9 miles downstream to the South Finegold picnic
area. Temporary impacts on this whitewater boating
opportunity and experience could occur from construction of
the new Wellbarn Road boat ramp and road, and relocating the
San Joaquin River Trail. Noise and visual disturbances may
affect the recreation setting, and access delays may occur at the
put-in and take-out locations. Given the distance of the river
from these construction activities, it is unlikely that the quality
of whitewater boating experiences would be substantially
reduced.

Removal of vegetation within the new reservoir inundation
zone would be an activity that could substantially increase
traffic, noise emissions, and visual disturbance upstream from
the dam construction site. Depending on when the removal of
trees and other vegetation occurs, impacts on recreationists
may vary. A significant impact would occur if vegetation
removal occurs during higher recreational use periods and
would apply to both the Millerton Lake SRA and SIRG
SRMA. Other potential impacts on recreational users
associated with vegetation removal, such as noise and visual
effect, cannot be mitigated to a less-than-significant level
because this widespread activity would substantially alter the
existing ambient noise level and visual character of the
watershed. Therefore, the recreation setting would be greatly
adversely affected, resulting in a substantial decrease in the
quality of recreation experiences.

Construction activities within the Millerton Lake SRA could
affect the archery-only spring turkey hunt by displacing
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wildlife in and near construction zones and altering the
recreation setting because of visual and noise disturbances.
Hunting within the Millerton Lake SRA is limited to a single
14-person archery-only spring turkey hunt each year. This
event is the only hunting opportunity within the Millerton Lake
SRA,; therefore, construction activities could substantially
affect recreation experiences for hunters in the Millerton Lake
SRA. The loss of this hunt may be considered a loss of an
important recreational opportunity.

Construction activities, particularly within the dam and staging
areas, as well as construction of new access roads and the
outlet works, could alter the recreation setting of the San
Joaquin River Trail by creating visual and noise disturbances
and delays in accessing trailheads. Construction activities could
also potentially require closing portions of the trail. Trail
closures or disturbance from construction activities would
substantially impact recreation experiences and reduce trail
opportunities in the area.

Although the action alternatives would reduce recreation
opportunities within the Millerton Lake SRA, the action
alternatives would also provide new recreation opportunities
and increase recreation use in the area. With the construction of
the Wellbarn and Smalley Road boat ramps, additional boating
opportunities would be available at Temperance Flat RM 274
Reservoir and thus boating-related recreation use would likely
increase. It is anticipated that induced water-based recreation
use at Temperance Flat RM 274 Reservoir would increase
recreation use within the area over 70,000 visitor days for
Alternative Plans 1 through 4 and over 35,000 visitor days for
Alternative Plan 5 under future water demand conditions; use
IS projected to be even higher under existing water demand
conditions. These estimates are based on estimated boat
launches during the May to September recreation season and
surface acres available for boating.

Impacts on the McKenzie Preserve Within the
McKenzie Preserve, construction of the new transmission line
could temporarily affect recreation opportunities and
experiences for visitors because of visual and noise
disturbances to the recreation setting. In addition, construction
activities could temporarily block access to trails, resulting in
reduced recreation opportunities within the preserve. Outside
of the preserve, there are few other trail opportunities, and none
in a similar setting. The temporary reduction in trail
opportunities inside the preserve would be substantial.
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Impacts on the SJRG SRMA Inundation of the San
Joaquin River and creation of Temperance Flat RM 274
Reservoir would permanently alter the recreation setting of the
SJRG SRMA, creating a wide reservoir at the downstream end
and a narrow reservoir upstream within the Patterson Bend
area. The reservoir would be subject to a large draw down,
creating a wide fluctuation zone on the shoreline that would be
denuded of vegetation. This would make shoreline recreational
use during reservoir drawdown more difficult and less
desirable, particularly under Alternative Plan 5, which would
have the most reservoir fluctuation and draw down of the
action alternatives.

With inundation of the river, recreation opportunities and
experiences would be reservoir based rather than river based,
therefore generally eliminating activities such as river angling,
gold panning, river swimming, general river boating, and river-
based interpretation and education activities. When the
reservoir was drawn down to 720 feet or less, the river would
be exposed within the Patterson Bend area, and water-based
river uses could be possible in this area.

However, the river within the developed zone in the SIRG
SRMA would rarely be exposed under Alternative Plans 1
through 4 (under both future and existing conditions) in most
years, therefore effectively eliminating most river-based
recreation opportunities within the SJRG SRMA.. Under
Alternative Plan 5 with existing water demand conditions, the
reservoir would be at elevation 720 or less (50 percent
exceedence) from July through December (until February
under future water demand conditions), exposing the river
down to below the developed zone in the SJRG SRMA during
some months. Therefore, some river recreation opportunities
would continue to be available under this action alternative,
although at a great distance from relocated facilities and within
a different recreation setting.

Although recreation opportunities in the Millerton Lake SRA
and SJRG SRMA would continue to be available, camping,
picnicking, hunting, shoreline fishing, trail use, and wildlife
viewing/nature observation activities would occur in a different
setting; therefore, different recreation experiences would result.
In addition, the relocated facilities and recreation opportunities
would be available, but generally significantly farther from the
shoreline than under existing conditions, given the draw down
anticipated for the reservoir. This would affect visitor
experiences and willingness to participate in recreation
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activities. The overall change of setting may result in visitors
choosing to visit another location for recreation activities. Also,
the recreation season may change from a spring/fall season to a
predominately summer season because this is the typical use
season for reservoirs, such as Millerton Lake. Although
shoreline angling may still be possible with creation of the new
reservoir, the composition of fish species available for
harvesting may be altered.

Based on available existing use estimates, eliminating existing
river-based recreation opportunities in the SJRG SRMA would
displace about 18.5 percent of recreation users within the SIRG
SRMA, including gold panning and general river boating users.
Eliminating other river activities (e.g., fishing, swimming) and
altering recreation experiences would displace additional
visitors. Displaced users could either participate in recreation
activities at the new reservoir or visit another river area. Given
the permanent change to the river-based recreation setting, a
long-term reduction and elimination of recreation opportunities
and experiences would occur, resulting in a significant impact
on recreational resources.

Temperance Flat RM 274 Reservoir would reduce the land
base within the SJRG SRMA for hunting and wildlife
viewing/nature observation. Hunting within the SJIRG SRMA
is a relatively popular activity with an estimated 25 percent of
SJRG SRMA visitors participating in this activity. The new
reservoir would isolate the Madera County side of the
reservoir, affecting 35 percent of hunting use (Table 22-12).
Therefore, although a long-term reduction in hunting
opportunities would occur, it would have a less-than-significant
impact on recreation because most hunting use occurs within
Fresno County and could continue, although there would be a
slightly smaller land base available for hunting. In addition,
hunters could take the water taxi to the Madera County side of
the reservoir to access hunting opportunities in this portion of
the SJRG SRMA.

Similarly, wildlife viewing and nature observation
opportunities would be affected by a reduced land base within
the SJIRG SRMA.. An estimated 50 percent of visitors to the
SJRG SRMA participate in wildlife viewing/nature
observation. The new reservoir would isolate the Madera
County side of the reservoir, affecting 25 percent of wildlife
viewing/nature observation use (Table 22-12). Although some
long-term reduction in wildlife viewing and nature observation
opportunities may occur from inundation, it would have a less-

Draft — August 2014 — 22-57



Upper San Joaquin River Basin Storage Investigation

Environmental Impact Statement

22-58 — Draft — August 2014

than-significant impact on recreation because most wildlife
viewing/nature observation use occurs within Fresno County
and could continue. In addition, visitors could take the water
taxi to the Madera County side of the reservoir to access
wildlife viewing/nature observation opportunities in this
portion of the SIRG SRMA.. Mitigation for this impact is not
needed and thus not proposed.

Although interpretation and education opportunities would still
exist and facilities could be relocated, any interpretive and
educational programs that feature the river, particularly in a
historical context, would not be possible or would need to be
altered because the reservoir would not be comparable to
historical river conditions. In addition, the reservoir would
eliminate about 10 percent of interpretation and education use
that occurs on the Madera County side of the river. The
potential decrease in interpretation and educational
opportunities from inundation of the river would be a less-than-
significant impact on recreation because opportunities exist for
other interpretation and educational activities and programs in
the area, including within the Fresno County portion of the
SJRG SRMA. In addition, visitors could take the water taxi to
the Madera County side of the reservoir to access interpretation
and education opportunities in this portion of the SIRG SRMA.
Mitigation for this impact is not needed and thus not proposed.

An estimated 10 percent of camping and shoreline fishing use
occurs in the Madera County portion of the SJRG SRMA,
including all backpack camping. Opportunities for camping
and shoreline fishing would be slightly reduced because of a
decreased ability to access the Madera County side of the
reservoir and SJRG SRMA. However, visitors could take the
water taxi to the Madera County side of the reservoir to access
camping and shoreline fishing opportunities in this portion of
the SJRG SRMA. In addition, the campgrounds in the Fresno
County portion of the SIRG SRMA would continue to be
available for camping and shoreline fishing access within the
developed zone. Therefore, the slight decrease in camping and
shoreline fishing opportunities would have a less-than-
significant impact on recreation. Mitigation for this impact is
not needed and thus not proposed. Impacts regarding the
general loss of river fishing opportunities are discussed above.

Currently, horseback riding is allowed on the Wuh-ki’o and
Pa’san Ridge Trails. Because the San Joaquin River Trail
bridge would be inundated, equestrian use of these trails would
cease as the water taxi would not be able to support transport of



Chapter 22
Recreation

horses to the Madera County side of the reservoir. This
elimination of 11.2 miles of available equestrian trails (Pa’san
Ridge and Wuh-ki’o Trails and trail to bridge) would reduce
the total trail mileage available for horseback riding
opportunities by more than 36 percent. The only remaining
trails available to equestrians would be the San Joaquin River
Trail in the SJIRG SRMA and Millerton Lake SRA, and the
Blue Oak and North Shore Trails in the Millerton Lake SRA.

Currently, two whitewater boating runs are located in the SJIRG
SRMA. The Patterson Bend Run is available during peak
runoff in wet years (American Whitewater 2013b); however,
the river is reported to be navigable over a wide range of flows,
although portaging may be required (Rowland 2013). The
Squaw Leap Run is available yearly, and a typical season lasts
4 weeks, from late October to mid-November, when Kerckhoff
No. 2 Powerhouse is not operational, and instream releases
from Kerckhoff Lake into the Patterson Bend run are low
(American Whitewater 2013c). An estimated 3 percent of
SJRG SRMA visitors participate in whitewater boating.

Under Alternative Plans 1 through 3, on average, most of the
San Joaquin River containing the 6-mile-long Patterson Bend
whitewater run would be exposed between August and
December. During these 5 months, the reservoir water surface
would be below elevation 760, which would expose all but the
last 2 miles of the river channel to the developed zone. On
average, Alternative Plan 4 would not fall below elevation 760.
Under Alternative Plan 5 with future water demand conditions,
the reservoir water surface would be below elevation 760 all
year on average, exposing almost the entire Patterson Bend
run; with existing water demand conditions, the run would be
exposed for 7 months of the year (July to January).

San Joaquin River inflow modeling information from
Kerckhoff Lake was reviewed to determine whether river flows
would be within the 700- to 6,000-cfs boatable flow range for
this run. Model results showed that under a wide variety of
hydrologic conditions, end-of-month inflows would be within
the run’s boatable range for the entire year under all five action
alternatives. Therefore, when the reservoir was drawn down
and the San Joaquin River channel was exposed, conditions
would still allow for whitewater boating on the Patterson Bend
run.

Although whitewater boating opportunities would still be
possible on the Patterson Bend run, the setting would be
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different because the vegetation and rock along the run length
would be altered. In addition, remnant trees and other debris
could create potential boating hazards along the run. Also, the
Squaw Leap run would be exposed infrequently, displacing
whitewater boaters to other rivers in the region.

Relocation of utilities, the transmission line, the San Joaquin
River Trail, and recreation facilities, as well as vegetation
removal and construction of the new boat ramp at Smalley
Road, could temporarily affect both land- and water-based
recreation opportunities and experiences associated with delays
in access to recreation facilities and sites or visual or noise
disturbances to the recreation setting. All recreation facilities
and sites would be expected to remain open for use during
construction, although it is assumed that a temporary transition
period would occur where visitors would use the replacement
facilities and sites while old facilities were being removed.

A substantial reduction in the quality of recreation experiences
could occur if construction activities, including vegetation
removal, were to occur at night while people were camping,
during group/school interpretation and education programs, or
on weekends or holidays when most recreation use occurs. This
impact would be temporary.

Overall, the action alternatives would result in loss of water-
based opportunities within the Millerton Lake SRA, loss of
whitewater boating opportunities, degradation of recreation
experience quality due to vegetation removal activities, and
loss of river-based recreation opportunities and experiences.

This impact would be significant under the action alternatives.
Mitigation for this impact is proposed in the Mitigation
Measures section.

Extended Study Area

No Action Alternative Under the No Action Alternative,
instream flows in the San Joaquin River below Friant Dam in
December, January, and April would be higher than under
existing conditions. Flows would not exceed instream flows for
the SJRRP, which could reach 4,000 cfs. Higher flows of more
than 1,500 cfs would likely occur only during April and may
make it temporarily unsafe to fish on the riverbank or by boat,
make conditions undesirable for swimming, and make the river
unusable for boating. However, trout fishing and similar
boating opportunities would be available on the Kings River,
and boaters and anglers would be informed of these
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opportunities as well as the changes to river flows from the
SJRRP via the Recreation Outreach Program developed for the
SJRRP. In addition, swimming is likely not popular in the river
in April because of lower air temperatures. It is not expected
that increased flows would affect auto touring, hiking, or
hunting in the San Luis NWR. Therefore, there would be no
substantial or long-term reduction or elimination of recreation
opportunities or experiences.

This impact would be less than significant under the No
Action Alternative.

Action Alternatives Swimming in the San Joaquin River is a
popular activity in summer, when the water and air
temperatures are suitably warm. Implementing Alternative
Plans 1, 2, or 3 would result in releases from Millerton Lake
that would be warmer than releases under the No Action
Alternative from December through April, June, July, or
September, depending on the water-year type. Releases under
Alternative Plans 1, 2, or 3 would be colder than releases under
the No Action Alternative in late summer through early winter.
Overall, no dramatic difference would occur in river water
temperature in summer, when most swimming occurs. This
impact would be less than significant. Therefore, mitigation for
this impact is not needed and thus not proposed.

Releases from Millerton Lake under Alternative Plan 4 would
be colder in late fall and early winter than under the No Action
Alternative and Alternative Plans 1, 2, 3 or 5, and warmer than
releases under the No Action Alternative and Alternative Plans
1, 2, or 3 in summer. Releases under Alternative Plan 4 would
be particularly warmer in summer in wet and normal-wet
water-year types, when a faster occurring increase in river
water temperature would occur than under Alternative Plans 1,
2, 3 or 5. Overall, there would be no dramatic difference in
river water temperature during summer in dry and normal-dry
water-year types, resulting in a less-than-significant impact on
recreation. In addition, implementing Alternative Plan 4 would
provide beneficial impacts on swimming with warmer summer
water temperatures in wet and normal-wet water-year types.
Therefore, mitigation for this impact is not needed and thus not
proposed.

Implementing Alternative Plan 5 would result in warmer
releases from Millerton Lake than under the No Action
Alternative from January through April, October, or December,
depending on the water year type. Releases would be similar to
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or slightly colder than the No Action Alternative in fall and
early winter. In dry water year types, releases under Alternative
Plan 5 would be warmer all year compared to the No Action
Alternative. In the summer of normal-dry and dry water year
types, releases under Alternative Plan 5 would be the warmest
of all action alternatives. However, overall, no dramatic
difference would occur in river water temperature in summer,
when most swimming occurs.

Under any action alternative, instream flows would be greater
in the San Joaquin River below Friant Dam (50 percent
exceedence) in most months of the year compared to existing
conditions and the No Action Alternative. Although flows
could be higher than existing conditions for several months of
the year, flows would generally not exceed instream flows for
the SJIRRP, which may reach up to 4,000 cfs. High flows of
more than 1,500 cfs would likely occur only during April and
may temporarily affect boating, fishing, and swimming
opportunities as described in No Action Alternative section.
However, trout fishing and similar boating opportunities would
be available on the Kings River, and swimming use is likely
low in April because of lower air temperatures. Therefore,
there would be no substantial or long-term reduction or
elimination of recreation opportunities or experiences.

This impact would be less than significant under the action
alternatives. Mitigation for this impact is not needed and thus
not proposed.

Impact REC-4: Loss of Access to a Locally Important
Recreation Site or Area

Primary Study Area

No Action Alternative Under the No Action Alternative,
Temperance Flat RM 274 Dam would not be built; therefore,
there would be no inundation of the San Joaquin River from
the new dam. For this reason, access to existing recreation sites
and areas would not be altered.

There would be no impact under the No Action Alternative.

Action Alternatives

Impacts on Millerton Lake SRA Within the Millerton
Lake SRA, construction of the Temperance Flat RM 274 Dam
would permanently block existing on-water access to the
Temperance Flat and Big Bend areas of Millerton Lake from
on-water users of Millerton Lake (from existing access points
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on the lake). The Temperance Flat and Big Bend areas are
locally important recreation areas and as stated previously,
there are no other similar boating areas (with similar WROS
classification) at Millerton Lake SRA. These two areas receive
between 27 and 49 percent of on-water boating use at Millerton
Lake, respectively (Gresham 2013).

Recreational visitors would be able to access the relocated
recreation facilities and sites via Wellbarn Road and Smalley
Road. This access would provide boaters ability to use the new
Temperance Flat RM 274 Reservoir for flat water recreational
purposes. Although existing gravel roads that link to Wellbarn
Road would be inundated, direct shoreline access at top-of-
active storage would continue to be provided at Wellbarn
Road, which is currently gated to public access.

Millerton Lake SRA administrative access would also continue
to be available via Wellbarn Road. Informal shoreline access
below top-of-active storage, which is provided by gravel roads,
would be available via the new boat ramp at Wellbarn Road.
Therefore, the loss of access from portions of Smalley Road,
Wellbarn Road, and informal gravel roads would be a less-
than-significant impact. Mitigation for this impact is not
needed and thus not proposed.

After construction of the Temperance Flat RM 274 Dam is
initiated, boat access to the Temperance Flat boat-in
campground and Hewitt Valley Environmental Camp from
Millerton Lake would be obstructed; there are no boat ramps
upstream from RM 274 from which to access the camping
areas. The Temperance Flat boat-in campground is a locally
important recreation site because it is the only boat-in
campground on Millerton Lake. Therefore, construction
activities would result in a temporary significant impact on
recreation because access to the Temperance Flat boat-in
campground would be eliminated. After the river is inundated,
access to (and use of) the relocated campground would be
possible.

Construction activities in the Wellbarn Road area could require
the closure of public nonmotorized access on Wellbarn Road
and the gravel roads linked to the road. The Wellbarn Road
area is a locally important recreation area because it is the only
area for recreation opportunities such as shoreline fishing and
nature observation located between the South Finegold picnic
area and the fishing access at Kerckhoff No. 2 Powerhouse.
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This area also provides access to the San Joaquin River Trail.
This impact would be temporary.

Impacts on the SJRG SRMA Inundation of the San
Joaquin River Trail bridge would result in the loss of access to
recreation lands on the Madera County side of the SIRG
SRMA. Loss of access to these recreation lands would be a
significant impact. The proposed water taxi would provide
access to the Madera County-side of the SJRG SRMA to
partially offset the loss of the bridge; however, visitors would
lose some flexibility in when they can access the Madera
County side of the reservoir as the water taxi would not be
available at all times of the day.

As described above, access to lands in the SJRG SRMA in
Madera County would be maintained by operation of a water
taxi across the reservoir, retaining opportunities for hunting,
wildlife viewing/nature observation, interpretation and
education, shoreline fishing, and camping. However, the lands
in Madera County are not locally important recreation areas or
sites for these activities. There would be a less-than-significant
impact related to access to lands in the SJRG SRMA in Madera
County for these activities. Therefore, mitigation for this
impact is not needed and thus not proposed.

In terms of trail access, the relocated San Joaquin River Trail
would continue to provide nonmotorized access between the
Millerton Lake SRA and the SJRG SRMA. There is also an
informal trail between the Wuh-ki’o Trail and the Temperance
Flat area in the Millerton Lake SRA. Because the trail is not a
formal trail, inundated portions would not be relocated.
Therefore, informal access between the Millerton Lake SRA
and the SJIRG SRMA on the Madera County side of the
reservoir would be obstructed. The Temperance Flat Reservoir
Area would be inundated, and formal trail access between the
SJRG SRMA and the Millerton Lake SRA would be provided
on the relocated San Joaquin River Trail. The loss of this
informal trail access would be a less-than-significant impact on
recreation. Mitigation for this impact is not needed and thus not
proposed.

It is anticipated that modifications to Kerckhoff Dam would
affect the area around the dam. Within the lake, some boating
may occur near the dam, but use is likely very low, and most of
the lake would not be affected by construction activities. The
main recreational use of the dam area (downstream side) is as a
put-in for the Patterson Bend whitewater run. Closure of access
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to the put-in for construction activities would temporarily
eliminate access to and use of the run. This impact would be
temporary.

Within the SIRG SRMA, construction activities would involve
relocating the existing transmission line, recreation facilities,
and the San Joaquin River Trail, as well as vegetation removal
and construction of the new boat ramp at Smalley Road.
Temporary closure of access to any recreation site or facility
within the SJRG SRMA would result in a substantial impact on
recreation because all recreation facilities and sites within the
SJRG SRMA are locally important recreation sites. Recreation
facilities within the river corridor are limited.

This impact would be significant under the action alternatives.
Mitigation for this impact is proposed in the Mitigation
Measures section.

Extended Study Area

No Action Alternative Under the No Action Alternative,
instream flows in the San Joaquin River below Friant Dam in
December, January, and April would be higher than existing
conditions. Flows would generally not exceed instream flows
that would occur with the SJRRP.

High flows have the potential to damage recreation facilities
along the river, such as canoe/kayak put-ins, picnic areas,
campgrounds, restrooms, and parking areas. Public and private
recreation facilities on the river have withstood flows
exceeding 4,000 cfs without permanent damage when
Millerton Lake has spilled large volumes of water following
very high inflows. Park facilities along the San Joaquin River
continued to operate during floods in 2005 and 2006 when
flows were substantially more than 4,000 cfs.

Although some facilities could be temporarily closed or have
reduced access to the river during or after higher flows (for
cleanup), this impact would be temporary. In addition, other
similar recreation opportunities and experiences would be
available on the Kings River, so access to locally important
recreation sites with similar opportunities would be available
nearby.

This impact would be less than significant under the No
Action Alternative.
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Action Alternatives Implementing any action alternative
would result in higher flows throughout most of the year on the
San Joaquin River below Friant Dam compared to existing
conditions and the No Action Alternative. Although instream
flows could be higher than existing conditions for several
months of the year, flows would generally not exceed instream
flows established by the SJRRP. Flows of more than 1,500 cfs
would likely occur only during April. Although some facilities
could be temporarily closed or have reduced access to the river
during higher flow events, this would be a temporary
condition. In addition, other similar recreation opportunities
and experiences would remain available on the Kings River, so
access to locally important recreation sites with similar
opportunities would be available nearby.

This impact would be less than significant under the action
alternatives. Mitigation for this impact is not needed and thus
not proposed.

Impact REC-5: Increased Use of Existing Neighborhood
and Regional Parks or Other Recreation Facilities such
that Substantial Physical Deterioration of the Facilities

Would Occur or Be Accelerated

Primary Study Area

No Action Alternative Under the No Action Alternative, the
Temperance Flat RM 274 Dam would not be built; therefore,
recreation facilities would not be inundated, and users would
not be displaced to other facilities. Continued implementation
of existing land management and plans would not substantially
alter existing recreational facilities in the primary study area.

There would be no impact under the No Action Alternative.

Action Alternatives Creation of Temperance Flat RM 274
Reservoir would temporarily and/or permanently displace
water-based users from upper Millerton Lake; river-based
users, such as whitewater boaters, river anglers, or gold
prospectors, from the SJRG SRMA; and other recreationists
who prefer a natural river recreation setting. These users may
be displaced to recreation facilities at Millerton or Kerckhoff
Lake or to other nearby facilities, such as parks along the San
Joaquin River downstream from Friant Dam or rivers and lakes
within Sierra National Forest.

Multiple facilities for displaced visitors are available nearby,
and no single nearby facility would completely replace the
recreation opportunities and experiences provided at the
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facilities within primary study area. It is expected that
displaced recreational users would visit a variety of locations,
slightly increasing the use of any particular facility. Such an
increase would not cause or accelerate substantial physical
deterioration of these other facilities.

This impact would be less than significant under the action
alternatives. Therefore, mitigation for this impact is not needed
and thus not proposed.

Extended Study Area

No Action Alternative Under the No Action Alternative,
instream flows in the San Joaquin River below Friant Dam in
December, January, and April would be higher than existing
conditions. Flows would not exceed instream flows established
by the SJIRRP, which could reach 4,000 cfs. Flows of more
than 1,500 cfs would likely occur only during April and may
make it temporarily unsafe to fish on the riverbank or by boat,
make conditions undesirable for swimming, and make the river
unusable for boating. However, trout fishing and similar
boating opportunities would be available on the Kings River,
and boaters and anglers would be informed of these
opportunities, as well as the changes to river flows from the
SJRRP via the Recreation Outreach Program developed for the
SJRRP (2012).

In addition, swimming is likely not popular in the river in April
because of lower air temperatures. Also, it appears that ample
capacity exists at Kings River facilities to absorb what is most
likely a low number of spring-time anglers and boaters who
could be displaced from the San Joaquin River. Therefore, it is
unlikely that any regional park facilities would receive an
increase in use such that substantial physical deterioration of
facilities would occur.

This impact would be less than significant under the No
Action Alternative.

Action Alternatives Under any action alternative, instream
flows in the San Joaquin River below Friant Dam would be
higher in most months of the year compared to existing
conditions and the No Action Alternative. Although flows
could be higher than existing conditions for several months of
the year, flows would not exceed instream flows for the
SJRRP, which could reach 4,000 cfs. Flows of more than 1,500
cfs would likely occur only during April and could temporarily
affect boating, fishing, and swimming opportunities as
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described for the No Action Alternative. However, trout fishing
and similar boating opportunities would be available from
facilities on the Kings River, and swimming use is likely low in
April because of lower air temperatures.

Changes in flows or water temperatures related to
implementing any action alternative would not be expected to
induce a substantial increase in recreation use, and ample
capacity exists at Kings River facilities to absorb what is most
likely a low number of spring-time anglers and boaters who
could be displaced from the San Joaquin River during high
flows. Therefore, it is unlikely that any regional park facilities
would receive an increase in use such that substantial physical
deterioration of facilities would occur.

This impact would be less than significant under the action
alternatives. Mitigation for this impact is not needed and thus
not proposed.

Impact REC-6: Impacts Associated with New or Expanded
Recreation Facilities

Primary Study Area

No Action Alternative The No Action Alternative does not
include the construction or expansion of recreation facilities.
Continued implementation of existing land management and
plans would not substantially alter existing recreational
facilities in the primary study area.

There would be no impact under the No Action Alternative.

Action Alternatives The action alternatives include the
construction of recreation facilities to replace facilities that
would be inundated by the creation of Temperance Flat RM
274 Reservoir. Construction of these facilities could have an
adverse physical impact on the environment, resulting in the
loss of vegetation and associated habitat, but would be
mitigated to a less than significant impact with implementation
of typical facility siting and avoidance measures, where
needed.

Relocated recreation facilities would provide the same facility
capacity as existing facilities and would assist in providing
recreation opportunities and experiences similar to those
provided by existing facilities, although the setting would
change with the creation of Temperance Flat RM 274
Reservoir. Temporary impacts on recreation from construction
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of replacement recreation facilities are addressed in the
discussion of Impacts REC-3 and REC-4.

In addition to relocating inundated recreation facilities, two
new boat ramps would be constructed at Temperance Flat RM
274 Reservoir, increasing the recreation facilities provided in
the area. These boat ramps would allow boating-related
activities to occur on the reservoir and would increase
recreation use.

This impact would be beneficial under the action alternatives.
Mitigation for this impact is not needed and thus not proposed.

Extended Study Area
No Action Alternative The No Action Alternative does not
include the construction or expansion of recreation facilities.

There would be no impact on under the No Action Alternative.

Action Alternatives The action alternatives do not include the
construction of recreation facilities within the extended study
area.

There would be no impact under the action alternatives.
Mitigation for this impact is not needed and thus not proposed.

Mitigation Measures

This section discusses mitigation measures for each significant
impact described in the Direct and Indirect Impacts section, as
presented in Table 22-13.

No mitigation is required for Impacts REC-5 and REC-6 within
the primary study area or for Impacts REC-1 through REC-6
within the extended study area because there would be no
impact or the impacts would be less than significant for all
action alternatives.

Impact REC-1 within the primary study area would be
significant. Implementing Mitigation Measures REC-1a and
REC-1b would reduce this impact to a less-than-significant
level. Therefore, Impact REC-1 (within the primary study area)
would be less than significant under the action alternatives.

Impact REC-2 within the primary study area would be
significant. Implementing Mitigation Measure REC-2 would
reduce this impact, but not to a less-than-significant level
because it would not avoid the loss of the Millerton Lake Cave
system or rock climbing opportunities. Therefore, REC-2
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(within the primary study area) would be significant and
unavoidable under the action alternatives.

Impact REC-3 within the primary study area would be
significant. Implementing Mitigation Measures REC-3a,
REC-3b, and REC-3c would reduce this impact, but not to a
less-than-significant level because it would not avoid the
permanent loss of water-based opportunities within the
Millerton Lake SRA, loss of whitewater boating opportunities,
degradation of recreation experience quality due to vegetation
removal activities, and loss of river-based recreation
opportunities and experiences. Therefore, Impact REC-3
(within the primary study area) would be significant and
unavoidable under the action alternatives.

Impact REC-4 within the primary study area would be
significant. Implementing Mitigation Measure REC-4 would
reduce this impact but not to a less-than-significant level
because it would not avoid the temporary loss of access to the
Temperance Flat boat-in campground or Millerton Lake SRA
Temperance Flat and Big Bend areas during construction.
Therefore, Impact REC-4 (within the primary study area)
would be significant and unavoidable under the action
alternatives.

Mitigation Measure REC-1a: Allow On-Boat Camping
Reclamation will allow recreational on-boat camping on
Temperance Flat RM 274 Reservoir during periods of lowered
reservoir water elevation and provide a floating restroom for
on-boat campers.

Mitigation Measure REC-1b: Create New Shoreline Access
Site

Reclamation will create a new shoreline access site in the
developed zone.

Implementing Mitigation Measures REC-1a and REC-1b
would reduce the significant impact related to the permanent
loss or closure of a facility used for recreation to a less-than-
significant level. This impact would be less than significant
under the action alternatives.

Mitigation Measure REC-2: Preserve Fine Gold Creek
Watershed Cave System

Comments received after scoping for the Investigation
suggested that a cave system, with similar attributes to the
Millerton Lake Cave system, may occur within the Fine Gold
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Creek watershed in Madera County (Western Cave
Conservancy 2004). Although the nature and extent of the cave
system is unknown, such a cave system may be the closest
similar cave system to the Millerton Lake Caves. Reclamation
will study, explore, and, if appropriate, preserve the Fine Gold
Creek watershed cave system.

Implementing Mitigation Measure REC-2 may reduce Impact
REC-2, but not to a less-than-significant level. This impact
would remain significant and unavoidable under the action
alternatives.

Mitigation Measure REC-3a: Limit Construction Activities
near Recreation Areas

Reclamation will implement the following actions to reduce
conflicts with recreation opportunities and experiences in the
primary study area:

A Traffic Management Plan, as identified in Chapter
24, “Transportation, Circulation, and Infrastructure,”
shall be prepared and implemented to minimize
conflicts and hazards that may occur in the vicinity of
the area of project features, including portions of the
proposed Temperance Flat RM 274 Reservoir area used
by recreationists.

Construction zones and activities shall be located to
avoid conflicts along the San Joaquin River Trail east
of Wellbarn Road. If existing access cannot be safely
maintained, Reclamation will reroute the trail to ensure
continued trail-related recreation opportunities east of
Wellbarn Road.

No construction on or near the San Joaquin River Trail
east of Wellbarn Road shall occur on weekends,
holidays, or during the annual mountain bike race.

A public information program shall be implemented
and a Web site shall be created to provide information
(including signage and maps, as appropriate) regarding
construction schedule and locations, any facility or
access changes and rerouting, and updates on
construction schedules and facility relocations.
Appropriate signage notifying the public of any trail
reroutes shall be posted as needed, and maps and
information regarding rerouting shall be provided.
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e No construction shall be allowed on weekends or
holidays within the McKenzie Preserve. Construction
zones and activities shall be located so that the existing
trail access and use are not impeded within the
McKenzie Preserve. If access cannot be safely
maintained, trails shall be rerouted to ensure continued
trail-related recreation opportunities.

e No construction shall be allowed in the SIRG SRMA
after dusk on weeknights, and no construction shall be
allowed on weekends, holidays, or during special
events within the SJRG SRMA.

Mitigation Measure REC-3b: Instream Whitewater Boating
Improvements

Reclamation will investigate, and if feasible implement,
instream modifications to a nearby river to provide Class II-
111+ and Class IV+ whitewater boating opportunities similar to
those provided on the Millerton Lake Bottom and Squaw Leap
runs, respectively. Reclamation will conduct an investigation
of rivers within a 2-hour driving distance of the project area to
identify any potential stretches where whitewater boating
opportunities could be provided at the Class I1-111+ or IV+
level similar to the opportunities provided on the Millerton
Lake Bottom and Squaw Leap runs. Instream modifications
will be limited to Class II-111+ and Class IV+ rapids and
limited to areas where public access is already provided or
could easily be obtained and public use of the river for
whitewater boating would be allowed. If a stretch of river is
identified that meets these criteria, Reclamation will implement
the necessary instream modifications and if necessary, obtain
public access to the river for whitewater boating.

Mitigation Measure REC-3c: Extend the San Joaquin River
Trail through the SJRG SRMA

Reclamation will assist BLM with completing the San Joaquin
River Trail through the SJRG SRMA to the Sierra National
Forest border to provide additional trail mileage for equestrian
use.

Implementing Mitigation Measures REC-3a, b, and ¢ would
reduce the significant impact related to substantial or long-term
reduction or elimination of recreation opportunities or
experiences, but not to a less-than-significant level. This
impact would remain significant and unavoidable under the
action alternatives.
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Mitigation Measure REC-4: Maintain Public Access
Reclamation will develop and implement a plan to locate
construction zones and activities to avoid impeding
nonmotorized public access to the San Joaquin River from
Wellbarn Road, public access to the San Joaquin River
immediately downstream from Kerckhoff Dam, and access to
recreation sites and facilities within the SJRG SRMA. If public
safety concerns prohibit safe access, public access to the river
and/or recreation facilities will be rerouted to ensure continued
recreation access.

Implementing Mitigation Measure REC-4 would reduce the
significant impact related to loss of access to a locally
important recreation site or area but not to a less-than-
significant level. This impact would remain significant and
unavoidable under the action alternatives.
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Chapter 23
Socioeconomics, Population,
and Housing

This chapter describes the affected environment for
socioeconomics, population, and housing, as well as potential
environmental consequences and associated mitigation
measures, as they pertain to implementing the alternatives. The
discussion of socioeconomics, population, and housing focuses
on the primary study area (area of project features, Temperance
Flat Reservoir Area, and Millerton Lake below RM 274). It
also discusses the extended study area (San Joaquin River from
Friant Dam to the Merced River, the San Joaquin River from
the Merced River to the Delta, the Delta, and the CVP and
SWP water service areas).

The term “socioeconomics” describes basic attributes and
resources associated with the human environment, with
particular emphasis on population, employment, and housing.
Substantial changes in these fundamental socioeconomic
indicators may influence related variables, such as provision of
community services and utilities and the cost of available
housing. Chapter 10, “Environmental Justice,” describes race,
ethnic origin, and economic status in the primary and extended
study areas and analyzes the potential of the action alternatives
to result in disproportionately high and adverse impacts on
minority and low-income populations.

Affected Environment

This section includes discussion of historic population and
housing data, employment and labor force trends, prominent
business and industry types, and government and finance. The
description of socioeconomic conditions is both qualitative
and, where possible, quantitative.

Primary Study Area

The primary study area can be described in terms of Census
Tract 64.05 in Fresno County and Census Tract 1.02 in Madera
County, which together include the area of project features, the
Temperance Flat Reservoir Area, and Millerton Lake below
RM 274 (see Figure 10-1 in Chapter 10, “Environmental
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Justice”). Census Tract 64.05 and Census Tract 1.02
encompass the area in which most of the impacts of the
alternatives would occur.

Because of the often wide-ranging, interdependent nature of
socioeconomic resources, economic impacts of the alternatives
would be dispersed over a geographical area larger than that
encompassed by Census Tract 64.05 and Census Tract 1.02.
The following discussion includes a description of population,
housing, and socioeconomic conditions for the nearby Cities of
Clovis and Fresno within Fresno County and the City of
Madera in Madera County because these areas would likely
contribute goods and services and housing to the construction
activities. Comparable data for the State are also presented
below.

Population

Population and Growth Trends Table 23-1 presents
historical, current, and projected population trends for Fresno
and Madera counties; the nearby Cities of Clovis, Fresno, and
Madera; and the State of California as a whole. This
information was obtained from the DOF because it provided
the most comprehensive dataset for these geographic areas.
Current population data for Census Tract 64.05 and Census
Tract 1.02 were obtained from the 2010 decennial census
because the decennial census is the most recently completed
dataset that can be used to show population at the Census Tract
level.

As of 2010, the population in Fresno and Madera counties was
approximately 1.1 million people. From 2000 to 2010, the
Fresno County population increased by 21.4 percent. During
this 10-year period, the population of Madera County grew at a
greater rate than that of Fresno County, with a growth rate of
22.5 percent. The growth rate between 2000 and 2010 was less
in Fresno and Madera counties and in the Cities of Fresno and
Madera than the growth rate between 1990 and 2000.

From 2000 to 2010, the population of the Cities of Clovis and
Madera increased at a greater rate than the populations of
Fresno and Madera counties as a whole. The City of Clovis
increased in population by 40.2 percent, and the City of
Madera increased in population by 41.6 percent during this 10-
year period. Because of Madera’s small population, the percent
increase was greatest, whereas the actual numeric increase (at
18,046 for the 10-year period) was less than for other cities
(e.g., Clovis, Fresno, and Madera).
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Table 23-1. Historical, Current, and Projected Population for the Primary Study Area, Fresno County, Madera County, and
Nearby Cities, 1990-2050

Historic/Current Trends

Projected Conditions

Geographic Area Percent Percent Percent
1990 2000 2010 Change, Change, 2020 2030 2050 Change,
1990-2000 | 2000-2010 2010-2050
Fresno County 667,490 799,407 930,450 19.8 21.4 1,083,899 1,232,151 1,535,761 65.1
City of Clovis 50,323 68,197 95,631 35.5 40.2 — — — NA
City of Fresno 354,091 427,224 494,655 20.7 15.8 — — — NA
Madera County 88,090 123,109 150,865 39.8 22.5 183,176 219,908 314,546 108.5
City of Madera 29,283 43,370 61,416 48.1 41.6 — — — NA
State of California 29,758,213 | 33,871,648 | 37,253,956 13.8 10.0 40,817,839 | 44,574,756 | 51,013,984 36.9

Sources: DOF 2012a; U.S.

Key:
— = data unavailable
NA = not applicable

Census Bureau 2010
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Population growth projections through 2050 indicate that
Madera County is projected to grow at a rate more than double
the State’s rate of growth (36.9 percent) with a projected
increase of 108.5 percent from 2010 to 2050. Fresno County is
projected to experience a growth rate (65.1 percent) close to
double the State’s projected growth rate by 2050.

In 2010, the population of Census Tract 64.05 was 4,795
persons and the population of Census Tract 1.02 was 4,163
persons for a total population of 8,958 persons in the primary
study area (U.S. Census Bureau 2010). Therefore,
approximately 1 percent of the population in Fresno and
Madera counties resided in and near the primary study area.

The community of Auberry is located approximately 10 miles
northeast of Millerton Lake in Census Tract 64.05. Almost 50
percent of those persons residing in Census Tract 64.05 live in
Auberry (2,369 persons) (U.S. Census Bureau 2010). Future
population growth in Census Tract 64.05 would occur from
planned and approved development along Millerton Road from
the intersection of Millerton Road and Sky Harbour Road in
the north to the intersection of Millerton Road and Auberry
Road in the south. At buildout, these future developments
would generate approximately 8,000-10,000 people in Census
Tract 64.05 (see Chapter 17, “Land Use Planning and
Agricultural Resources,” for further discussion).

Age Distribution Table 23-2 summarizes 2010 age
characteristics for the primary study area, Fresno and Madera
counties, and the State. School-age children (aged 5-19), adults
(19-64), and senior citizens (65 and older) represent
approximately 23.1, 56.6, and 10.2 percent, respectively, of the
total population in Fresno and Madera counties. This age
composition is generally similar to that of the State, with most
of the total population of working age.

School-age children (aged 5-19), adults (19-64), and senior
citizens (65 and older) represent approximately 17.3, 56.4, and
21.2 percent, respectively, of the total population in the
primary study area. Similar to Fresno and Madera counties and
the State, most of the population is of working age; however,
there is approximately double the percentage of senior citizen
population in the primary study area than in both counties and
the State. The median age in the primary study area was 49.7,
which is greater than that in Fresno and Madera counties and
the State.
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Table 23-2. Age Distribution for the Primary Study Area,
Fresno County, Madera County, and California, 2010

Population Primary Fresno Madera . :
Segment Study Area® County County California
Total population 8,958 930,450 150,865 37,253,956
< 5years 453 78,980 11,983 2,531,333
5-19 years 1,556 231,755 35,735 7,920,709
20—64 years 5,056 526,294 85,903 22,555,400
65+ years 1,899 93,421 17,244 4,264,514
Median age 49.7 30.6 33.0 35.2

Source: U.S. Census Bureau 2010

Note:

! The primary study area consists of Census Tract 64.05 in Fresno County and
Census Tract 1.02 in Madera County.

Housing

Table 23-3 presents housing trends as well as the percentage of
single-family dwellings, vacancy rates, and average household

size for Fresno and Madera counties; nearby Cities of Clovis,

Fresno, and Madera; and the State of California as a whole. In
2010, Fresno County and Madera County contained

approximately 365,000 housing units. From 2000 through

2010, Fresno and Madera counties experienced a 16.6-percent
and 21.7-percent, respectively, increase in the total number of
housing units. The Cities of Clovis and Madera had the greatest

percent increase in housing units (39.7 percent and 36.2

percent, respectively) during this 10-year period. Similar to the
population trends shown in Table 23-1, the percent increase of

housing units in the City of Madera was greatest, whereas the
actual numeric increase (at 4,529 for the 10-year period) was
less than for other cities in the area (e.g., Clovis and Fresno).

Overall, single-family dwelling units in all the jurisdictions
listed in Table 23-3 are the predominant housing type and
composed more than 64 percent of the total housing units.

Vacancy rates were generally higher than the State average (5.9

percent), with the exception of the Cities of Clovis (3.6
percent) and Madera (4.3 percent). Madera County registered

the highest vacancy rate, with 10.1 percent of all housing units
vacant. As shown on Table 23-3, the majority of housing units
were single-family attached and detached homes.

Approximately 70 percent and 81 percent of housing units in
Fresno and Madera counties, respectively, were single-family

housing units.
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Table 23-3. Housing Trends and Characteristics of the Primary Study Area, Fresno County, Madera County, Nearby Cities,
and California, 20002010

Trends Characteristics (2010)
. . o1
Geographic Area 2000 2010 Percent Change Single Family vacancy (%) Average Number of
(%) Persons per Household
Fresno County 270,767 315,531 16.6 70.2 6.4 3.17
City of Clovis 25,265 35,306 39.7 73.6 3.6 2.86
City of Fresno 149,025 171,288 14.9 64.1 6.0 3.07
Madera County 40,387 49,140 21.7 81.4 10.1 3.23
City of Madera 12,520 17,049 36.2 74.8 4.3 3.63
State of California 12,214,550 13,670,304 11.9 64.4 5.9 2.96

Sources: U.S. Census Bureau 2010; DOF 2012b

Note:

! Includes single-family attached and single-family detached homes.
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In addition, approximately 25 percent of housing units were

multi-family homes and approximately 5 percent were mobile

homes. In Madera County, approximately 12 percent of
housing units were multi-family homes and approximately 7
percent were mobile homes (DOF 2012b).

The average household size ranged from as low as 2.86 persons

per household (Clovis) to as high as 3.63 persons per
household (Madera). The average number of persons per
household in Fresno County and Madera County (3.17 and
3.23, respectively) was greater than the average number of
persons per household at the State level (2.96 persons).

In 2010, Census Tract 64.05 and Census Tract 1.02 contained

approximately 5,116 housing units (Table 23-4). This total
represents less than 1 percent of the housing units in Fresno

and Madera counties. Vacancy rates were generally higher than

in Fresno and Madera counties and the State average. The
vacancy rate for Census Tract 1.02 was approximately 43.6
percent. This high vacancy rate can be largely attributed to
vacant seasonal, recreational, or occasional use rental units
(U.S. Census Bureau 2010). The average number of persons
per household in Census Tract 64.05 and Census Tract 1.02

(2.63 and 2.34, respectively) was less than the average number
of persons per household in Fresno and Madera counties and in
the State (2.96 persons).

Table 23-4. 2010 Housing Characteristics of Census Tract

64.05 and Census Tract 1.02

Average
. Housing | Vacancy Number of
Location Units (%) Persons per
Household

Census Tract 64.05 1,967 10.0 2.63
(Fresno County)
Census Tract 1.02 (Madera 3,149 43.6 2.34
County)
Total 5,116 — —

Source: U.S. Census Bureau 2010

Income Trends

Table 23-5 presents the median household income, per capita
income, and proportion of individuals living below the poverty

threshold for Census Tract 64.05 and Census Tract 1.02,

Fresno and Madera counties, and the State as a whole. Chapter
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10, “Environmental Justice,” provides greater detail regarding
the median income and distribution of low-income populations.

Table 23-5. Median Household Income and Poverty Levels
in the Primary Study Area, Fresno County, Madera
County, and California, 2011

Median Per Percent of
Geographic Area |Household| Capita |Population Below
Income Income Poverty Level
Census Tract 64.05
(Fresno County) $73,750 $34,854 3.9
Census Tract 1.02
(Madera County) $51,339 $27,547 12.9
Fresno County $49,903 $20,638 23.4
Madera County $47,724 $18,817 19.8
California $60,632 $29,674 14.4

Source: U.S. Census Bureau 2011

Note:
Values are presented in 2011 dollars.

Census Tract 64.05 had a median household income of
$73,750, which was substantially greater than the statewide
median household income of $60,632, and the per capita
income of Census Tract 64.05 ($34,854) was greater than the
statewide per capita income of $29,674. Census Tract 1.02 had
a median household income of $51,339 and per capita income
of $27,547, which were less than the State’s averages but
greater than the median household income and per capita
income of Fresno County and Madera County. The percent of
the population below the poverty threshold in Census Tract
64.05 and Census Tract 1.02 was 3.9 percent and 12.9 percent,
respectively, and was lower than that for both counties and
lower than the per capita income for the State as a whole (14.4
percent).

Table 23-6 shows the historical, current, and projected personal
income for Fresno and Madera counties, which provides a
measure of consumer consumption. Total personal income
consists of total earnings, adjusted for place of residence, plus
dividends, interest and rent, and transfer payments received by
the residents. The total personal income for Fresno County
($28.5 billion) was approximately seven times more than the
total personal income for Madera County ($4.1 billion).
Between 2010 and 2030, the total personal income in Fresno
and Madera counties is anticipated to increase to $83.4 billion
(2010 dollars), which would represent a 155-percent increase
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in personal income over the 20-year period. Consumer
consumption, which includes spending on durable, non-
durable, and services, such as housing, food, gas, insurance,
and health care, would also increase over the 20-year period.
Therefore, increases in personal income would not necessarily
result in greater spending.

Table 23-6. Historical, Current, and Projected Personal
Income for Fresno County and Madera County, 2010-2040

Total Personal Income (billion $)
County 2010 2020 2030 2040
Fresno County 28.5 45.2 73.0 111.7
Madera County 4.1 6.4 104 16.0
Total 32.6 51.6 83.4 127.7

Sources: Caltrans 2013a, 2013b

Note:
Values are presented in 2010 dollars.

Labor Force, Employment, and Industry

Labor force, employment, and industry indicators provide
useful insight into an area’s economy. A description of
industrial composition provides an aggregate depiction of the
types of industries that are established in an area, while
identifying major employers illustrates which types of
businesses are most successful and represent major
employment opportunities for the people of the area. The
following discussion describes labor force, recent employment
trends, unemployment rates, and industry data.

Information regarding labor force, employment, and industry
characteristics described in this section was obtained mainly
from the California Employment Development Department
(EDD) Labor Market Information Division. The discussion
focuses on Fresno and Madera counties because of the limited
economic data available for their constituent cities and for
Census Tracts 64.05 and 1.02.

Labor Force Table 23-7 presents the total number of workers
in the labor force for Fresno and Madera counties and the State
as a whole from 1990 to 2010. In total, Fresno County and
Madera County had a labor force of 507,400 in 2010.
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Table 23-7. Labor Force for Fresno County, Madera
County, and California, 1990-2010

Geographic |Number of Workers in Labor Force| Percent
Area Change,
1990 2000 2010 1990-2010
Fresno County 328,900 388,100 440,100 33.8
Madera County 41,600 54,900 67,300 61.8
Total 370,500 443,000 507,400 37.0
State of California| 15,168,500/ 16,857,600 18,316,400 20.8

Source: EDD 2010a

EDD reported 440,100 people in the 2010 labor force in Fresno
County; this is an increase of 33.8 percent since 1990. Fresno
County’s labor force was approximately eight times that of
Madera County. Madera County has a small labor force (at
67,300 workers in 2010), but the labor force has grown by 61.8
percent since 1990. Overall, the labor force for Fresno and
Madera counties has increased by 37.0 percent in the 20-year
period from 1990 to 2010.

Employment The United States experienced an economic
recession that began in late 2007 and became apparent
beginning in 2008. Changes to the California and U.S.
economies attributable to the recession resulted in increases in
unemployment rates statewide. California’s unemployment rate
has been generally 2.0 percent greater than the nation’s since
April 2009, with the difference reaching a high of 3.4 percent
in December 2010. Declines in construction spending and
related losses in financial sectors are main contributing factors
behind the State’s long-term unemployment rates (EDD
2012a).

Employment and labor data for Fresno County, Madera
County, and the State as a whole from 2007 to 2010 are shown
in Table 23-8. The unemployment rate in the State registered at
12.4 percent in 2010. This is generally a result of the
seasonality of agricultural workers in these two counties. Since
2007, unemployment rates in Fresno and Madera counties have
been consistently and substantially higher than State trends.
From 2007 through 2010, unemployment rates in the two
counties ranged between 2.1 percent and 4.4 percent above the
statewide rate. In 2010, Fresno County registered a 16.8-
percent unemployment rate, while unemployment in Madera
County totaled 15.6 percent of the population. Unemployment
rates are expected to decline to 9.2 percent and 8.6 percent,
respectively in Fresno County and Madera County by 2020 and
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to 8.7 percent for both counties by 2040 (Caltrans 2013a,
2013b).

Table 23-9 summarizes EDD data regarding the top employers
by employee class for each county. This list of employers
includes a range of businesses with a payroll of more than 500
people.

As shown on Table 23-9, the top employers in Fresno County
consist of universities and local school districts, hospitals and
other health care facilities, county service offices, a
correctional facility, fruit and vegetable growers, and meat
processing operations.

In Madera County, two of the top five businesses provide
health care to local residents and the other top employers
consist of a casino, correctional institution, a hospital, and a
winery.
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Table 23-8. Labor Force and Employment for Fresno County, Madera County, and California, 2007-2010

2007 2008 2009 2010
Geographic Area Labor 1 Labor 1 Labor 1 Labor 1
Force Employment Force Employment Force Employment Force Employment
Fresno County 419,200 383,400 (8.6%) 430,200] 385,100 (10.5%) 434,500 369,400 (15.0%) 440,100 366,000 (16.8%)
Madera County 63,500 58,700 (7.5%) 65,100 59,000 (9.4%) 66,500 57,500 (13.6%) 67,300 56,800 (15.6%)
State of California 17,921,000 16,960,700 (5.4%)| 18,203,100| 16,890,000 (7.2%)| 18,208,300|16,144,500 (11.3%)| 18,316,400|16,051,500 (12.4%)

Source: EDD 2010a
Note:

! Unemployment percentage in parentheses.
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Table 23-9. Top Employers in Fresno County and Madera

County, 2012

FRESNO COUNTY

Employee Class Size of More Than 5,000

Community Regional Medical Center

Fresno Unified School District

County of Fresno

State Center Community College

Employee Class Size of More Than 1,000

ABC Bartending

Pleasant Valley State Prison

Cargill Meat Solutions

Saint Agnes Medical Center

City of Fresno

Stamoules Produce

Foster Farms

U.S. Veterans Hospital

Fresno County Economic

Valhalla Sales and Marketing

Fresno County Police Department

Zacky Farms

Fresno State University

Employee Class Size

of More Than 500

Atnea

Pelco-Schneider Electrical

Fresno County Department of Public
Heath

Play It Safe International

Harris Ranch

Quest Diagnostics

Kaiser Medical Center

Sun-Maid Growers

MADERA COUNTY

Employee Class Size of More Than 1,000

Children’s Hospital

Valley State Prison for Women

Chukanski Gold Resort and Casino

Employee Class Size

of More Than 500

Madera Community Hospital

|Mission Bell Winery

Sources: EDD 2013a, 2013b

Industry Table 23-10 shows the industry composition and
growth estimate by section for Fresno and Madera counties and
for the State for EDD industry categories. The top five
industries in both Fresno and Madera counties are the same:
government, educational and health services, professional and

business services, manufacturing,

and wholesale and retail

trade. Government represents the largest industry in both
Fresno and Madera counties (23.1 percent and 31.3 percent,
respectively). Wholesale and retail trade and educational and
health services are the second and third largest industries in
Fresno County, whereas in Madera County, educational and
health services is the second largest industry and wholesale
retail trade is the third largest industry. Professional and
business services and manufacturing are the fourth and fifth
industries, respectively, in both counties.

As shown in Table 23-10, projections of future growth in
Fresno County and Madera County coincide in many ways
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with the industrial composition of the State as a whole, but they
do vary in some respects. Similar to the State, future job
growth in educational and health services is expected to
substantially increase in both Fresno and Madera counties. The
construction industry is expected to be the fastest growing
industry in the State at a rate of 26 percent, but less than 3
percent of the job growth in Fresno County and less than 1
percent in Madera County is associated with the construction
industry. In both Madera County and the State, the wholesale
and retail trade industry is expected to grow by more than 13
percent and 23 percent, respectively, but it is not in the top
growth industries of Fresno County.

The transportation, utilities, and warehousing industries are
expected to grow by more than 11 percent in both Fresno and
Madera counties, but these industries are not identified as a top
growth industry in the State. Job growth in Fresno County is
expected to occur in information and finance (12.8 percent and
6.8 percent, respectively) and within the State; however, there
is no growth projected in these industries in Madera County.
The leisure and hospitality industries are expected to grow
substantially in the State (25.5 percent). Although growth in
leisure and hospitality is also expected to occur in Fresno
County and Madera County (more than 6 percent in both
counties), leisure and hospitality is not identified in the top
growth industries for these counties.

Government and Finance

This section provides background information on local
government and recent financial trends. Local governments
provide a wide range of services. Using a mix of funding
sources, local officials allocate financial resources for a diverse
collection of activities, including providing police and public
safety, development review, and educational services in their
jurisdictions. The two largest sources of revenue for most local
jurisdictions are property taxes and funding from the Federal
and State governments. These two sources provide a relatively
stable revenue base for funding important local programs.

Public health and safety and social services of various forms
represent the two biggest expenditures at the local level. These
programs serve as a safety net for the local population and are
frequently the most visible local programs.
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Table 23-10. Industry Composition and Growth Projections by Sector for Fresno County, Madera County, and California

Fresno County Madera County California
Industry Percent Percent Percent
2008 2018 Change, 2008 2018 Change, 2010 2020 Change,
2008-2018 2008-2018 2008-2020
- . 100 200 1,900" 1,900" 1 26,800 28,400
Mining and Logging (<1%) (<1%) 100 (5.4%) (5.0%) 0 (<1%) (<1%) 104
. 17,900 18,500 1 1 1 599,800 706,400
Construction (5.9%) (5.8%) 3.4 - - - (4.3%) (4.3%) 26.2
Manufacturing 27,100 27,600 18 3,300 3,400 3.0 1,246,300 1,246,300 0.4
(5.9%) (5.8%) ) (9.4%) (9.0%) ) (8.9%) (7.6%) ’
Transportation, Utilities, 11,000 12,300 118 900 1,000 111 466,300 544,000 16.7
and Warehousing (3.6%) (3.8%) ) (2.6%) (2.7%) ) (3.3%) (3.3%) )
Wholesale and Retail 48,300 50,900 54 4,300 4,900 13.9 1,979,300 2,656,800 239
Trade (15.9%) (15.8%) ) (12.3%) (13.0%) ] (14.2%) (16.3%) )
Information 4,700 5,300 128 500 500 0 427,700 463,100 8.3
(1.6%) (1.6%) : (1.4%) (1.3%) (3.1%) (2.8%) :
Finance 14,800 15,800 6.8 800 800 0 760,200 868,700 14.3
(4.9%) (4.9%) ) (2.3%) (2.1%) (5.4%) (5.3%) )
Professional and 30,700 33,500 91 2,800 2,900 36 2,074,400 2,558,100 232
Business Services (10.1%) (10.4%) ) (8.0%) (7.7%) ) (14.9%) (15.7%) )
Educational and Health 40,100 44,700 115 5,900 6,900 16.9 1,788,300 2,246,400 25 6
Services (13.2%) (13.9%) : (16.8%) (18.3%) : (12.8%) (13.8%) )
. - 28,000 29,700 2,800 3,000 1,501,600 1,884,900
Leisure and Hospitality (1.0%) (1.0%) 6.1 (8.0%) (8.0%) 7.1 (10.8%) (11.5%) 255
. 10,600 11,100 800 900 484,900 551,400
Other Services (3.5%) (3.5%) 4.7 (2.3%) (2.4%) 12.5 (3.5%) (3.4%) 13.7
Government 70,000 71,900 27 11,000 11,500 45 2,448,400 2,548,800 a1
(23.1%) (22.4%) ) (31.3%) (18.3%) ) (17.5%) (15.6%) :
Total Nonfarm 303,200 321,500 6.1 35,100 37,700 7.7 13,961,700 16,333,100 17.0
Farm Employment 48,900 47,600 27 10,300 10,100 19 382,800 388,500 15
(12.5%) (11.6%) ) (20.3%) (18.7%) ' (2.4%) (2.1%) ]

Sources: EDD 2010b, 2010c, 2012b

Notes:

Numbers in parentheses indicate the share as a percentage of the total employment. Percentages may not add to 100% if employment for specific industries in a county is excluded
because of nondisclosure rules.

! The EDD logging and mining category in Madera County also includes the construction industry.
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The discussion of the local governments focuses on Fresno
County and Madera County because of the limited economic
data available for their constituent cities and Census Tract
64.05 and Census Tract 1.02. In many cases, cities and towns
work with and share funding with their appropriate county
governments. Consequently, county data provide an adequate
amount of detail for the area.

Fresno County As one of the larger counties in the San
Joaquin Valley, Fresno County provides a wide range of
services to its almost 930,000 residents. To meet residents’
needs, Fresno County employs a number of funding
mechanisms, including property taxes, Federal and State
funding, permit fees, and other sources (Table 23-11).

Table 23-11. Revenues and Expenditures in Fresno County,

2007-2010

Revenues and

Expenditures

Revenues and Expenditures

FY 2007-2008

FY 2008—-2009

FY 2009-2010

Revenues

Property taxes $191,106,721| $212,215,397 $184,660,522
Other taxes $44,657,748 $42,918,071 $35,635,093
}-'Cer.‘ses' permits, fines, $34,838,622|  $33,212,417|  $33,764,375
orfeitures, etc.

Federal, State, other $825,206,297| $802,176,727 $819,741,609
Charges for other services $106,111,460, $117,136,932 $100,076,675
Total miscellaneous revenue $5,892,009 $5,570,196 $4,668,983
All other financing sources $50,410,720 $1,794,747 $0

Total Revenue

$1,258,223,577

$1,215,024,487

$1,178,547,257

Expenditures

Legislative and administrative,
finance, and counsel

$76,475,130

$70,661,374

$45,370,963

Police protection, corrections,
fire, etc.

$347,260,408

$346,196,142

$335,109,060

Transportation, airport, etc. $56,736,269 $56,323,885 $48,859,850
Public health, medical care, etc.| $191,159,586| $190,517,026 $175,946,791
Welfare, social services, and $514,468,999| $523,403,242|  $513,734,481
other public assistance

Total education $33,733,214 $31,280,506 $27,470,313
Total recreation facilities $3,427,332 $3,589,064 $2,596,198
Costs associated with long-term| ¢35 949 313/ $39.868,120|  $40,338,686

debt (principal and interest)

Total Expenditures

$1,259,210,251

$1,261,839,359

$1,184,283,111

Sources: California State Controller’s Office 2009, 2011, 2012

Note:

Revenues and expenditures for fiscal years 2007-2008, 2008-2009, and 2009-2010 are
presented in 2008, 2009, and 2010 dollars, respectively.

Key:
FY = Fiscal Year
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Through these various sources, Fresno County generated more
than $1.18 billion in total revenues in the 2009-2010 fiscal
year. This total represented a decrease of 3.1 percent over the
2008-20009 fiscal year revenues of $1.21 billion. In the 2009-
2010 fiscal year, the largest source of revenue was Federal and
State funding, with more than $819 million. Property taxes
represented another large revenue source for Fresno County, at
more than $184 million. Similar to total revenues, Fresno
County’s total expenditures decreased between the 2007-2008
fiscal year and the 2009-2010 fiscal year. Expenditures in the
2007-2008 fiscal year totaled more than $1.2 billion, compared
to more than $1.1 billion spent in the 2009-2010 fiscal year (a
6.1-percent decrease) as a result of decreased spending in all
categories with the exception of police, fire, and other public
safety. Welfare, social services, and other public assistance
have consistently been the largest expenditure for Fresno
County (more than $513.7 million in the 2009-2010 fiscal
year). Police, fire, and other public safety activities represented
the second largest expenditure category, with more than $335.1
million in the 2009-2010 fiscal year. Overall, total revenues
exceeded total expenditures in all years.

Madera County Because Madera County’s population is
much smaller than Fresno County, Madera County’s total
revenues are substantially less than those of Fresno County
(Table 23-12). Madera County experienced an overall decrease
in revenue growth between 2007 and 2010. In that 3-year
period, Madera County’s total revenue decreased from $171.6
million in the 2007-2008 fiscal year to $165.9 million in the
2009-2010 fiscal year, a 3.3-percent decrease. Federal and
State funding sources made up the largest revenue source in the
2009-2010 fiscal year, with more than $98.5 million directed
to Madera County. Property taxes represent another substantial
revenue source ($31.5 million in the 2009-2010 fiscal year).

Expenditures in Madera County decreased from $181.2 million
in the 2008-2009 fiscal year to $180.3 million in the 2009—
2010 fiscal year, a 0.7-percent decrease. The top two
expenditures in Madera County in the 2009-2010 fiscal year
were police, fire, and other public safety programs ($55.3
million) and welfare and social service programs ($49.9
million); however, spending on these programs and services
decreased over the 3-year period, and costs for legislative and
administration services, transportation, and long-term debt
increased. Total expenditures were more than total revenues
during all three fiscal years.
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Table 23-12. Revenues and Expenditures in Madera

County—Selected Years, 2007-2010

Revenues and

Revenues and Expenditures

Expenditures 2007—-2008 | 2008-2009 | 2009-2010

Revenues
Property taxes $34,343,351| $34,259,217 $31,497,786
Other taxes $11,837,448| $12,119,746 $12,218,298
Licenses, permits, fines,
forfeitures, etc. $8,390,283 $8,273,501 $8,790,108
Federal, State, other $102,558,371|$101,410,226 $98,504,740
Charges for other services $13,034,923| $13,598,940 $14,440,655
Total miscellaneous revenue $1,329,334| $1,578,263 $283,718
All other financing sources $73,685 $1,873 $114,709

Total Revenue $171,567,395|$171,241,766| $165,850,014
Expenditures
Legislative and administrative, | g3 553 534 ¢26796,205|  $32,411,741
finance, and counsel
E’g'ceetcpmtec“o”‘ COITeCtions, | ¢55 640,401| $57,937,839|  $55,300,575
Transportation, airport, etc. $12,543,149| $14,946,060 $15,270,913
;‘éb"c health, medical care, $27,473,480| $25,537,160| $24,232,356
Welfare, social services, and | g5 576 503| $52,704.668|  $49,970,423
other public assistance
Total education $1,851,770| $1,990,831 $1,409,936
Costs associated with long-
term debt (principal and $1,685,724| $1,636,947 $1,724,310
interest)

Total Expenditures | $180,094,261|%$181,639,710| $180,320,254

Sources: California State Controller’s Office 2009, 2011, 2012

Note:

Revenues and expenditures for fiscal years 2007-2008, 2008-2009, and 2009-2010 are
presented in 2008, 2009, and 2010 dollars, respectively.

Extended Study Area

The portion of the San Joaquin River extending from Friant
Dam to the confluence with the Merced River is now subject to
changed instream flows associated with implementing the
Settlement. Restoration Flows have not resulted in physical
changes that substantially affect socioeconomic, population,

and housing conditions.

Each action alternative would deliver some portion of the new
water supply to the Friant Division via the Friant-Kern and
Madera canals. Alternative Plans 2, 3, 4 and 5 would also
deliver new supply to other CVP SOD contractors via the San
Joaquin River through exchange at Mendota Pool and the
California Aqueduct. Alternative Plans 1, 2, and 4 would also
deliver new supply to SWP SOD M&I contractors via the San
Joaquin River through exchange at Mendota Pool and the
California Aqueduct. Alternative Plan 3 would also deliver
new supply to SWP SOD M&lI contractors via existing cross-
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valley conveyance and the California Aqueduct. Because
implementing any of the action alternatives would not
substantially alter socioeconomic conditions in downstream
counties, including housing supply and vacancy rate,
employment, per capita income, or other socioeconomic
variables, these counties are not addressed further in this
analysis.

CVP and SWP Water Service Areas

Implementing any of the action alternatives would improve
surface water supply reliability to the agricultural producers in
the CVP and SWP water service areas, resulting in less
temporary crop idling and increasing agricultural production on
existing agricultural lands. About 30 percent to 60 percent of
the water made available for delivery would be conveyed
directly to Friant Division water contractors, depending on the
alternative plan implemented. Therefore, the increased surface
water reliability would provide the greatest economic benefits
to agricultural water users in the six counties within the Friant
Division and West San Joaquin Division water service areas
(i.e., Fresno, Kern, Kings, Madera, Merced, and Tulare
counties) (the six-county area).

Agricultural water users in the CVP and SWP water service
areas outside of the six-county area would also benefit from
increased surface water reliability; however, these economic
impacts would be dispersed over the 36 counties that are served
by the CVP and SWP and would be less discernible to a single
jurisdiction. Therefore, this section emphasizes socioeconomic
characteristics in the six-county area.

Population and Housing The Friant Division and West San
Joaquin Division water service areas are composed of areas in
Fresno, Kern, Kings, Madera, Merced, and Tulare counties (the
six-county area). Table 23-13 presents 2010 population and the
projected population trends in each of the six counties and in
the State. As of 2010, population in the six-county area totaled
approximately 2.8 million people.

Between 2010 and 2050, population growth in the six counties
IS projected to increase by an average of approximately 97.1
percent, and all six counties are expected to grow at a greater
rate than the State (36.9 percent increase). Kern County’s
population is projected to increase by 117.2 percent, which
would be the greatest population growth rate among the six
counties. This high rate of growth is expected to alter the
existing character of Kern County by making it more urban
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(i.e., with higher density housing and increased demand for
public services). Fresno County is projected to experience the
least population growth of the six counties through 2050, at
approximately 65.1 percent.

In addition to population estimates and trends, Table 23-13
shows the distribution of housing units, the percentage of
single-family dwellings, vacancy rates, and average household
size in each of the six counties and in the State. As of 2010, the
six counties had a total of approximately 918,300 housing
units, representing 6.7 percent of the total number of housing
units in the State (approximately 14 million). The highest
number of housing units was located in Fresno County, which
also had the highest population. Conversely, Kings and Madera
counties, which had the smallest populations, also had the
fewest number of housing units (43,867 units and 49,140 units,
respectively).

Overall, single-family housing makes up the largest proportion
of the total housing stock in the six-county area, ranging from
70.2 percent in Fresno County to 81.4 percent in Madera
County. Kern County had the highest housing unit vacancy rate
at 10.5 percent, and Kings County had the smallest housing
unit vacancy rate of the six counties at 6.0 percent.

Households in Kern County (3.15 persons) were the smallest,
on average, in the six-county area, whereas Tulare County had
the largest average household size (3.36 persons) in 2010.
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Table 23-13. Population and Housing Data and Projections for Counties in the Friant Division Water Service Area and

California
County

Characteristic Fresno Kern Madera Merced Kings Tulare Total State of California
2010 total population 930,450 839,631 150,865 255,793 152,982 422,179 2,751,900 37,253,956
2020 projected population 1,083,899 1,041,469 183,176 301,449 179,722 536,429 3,329,144 40,817,839
2030 projected population 1,232,151 1,276,155 219,908 359,789 209,440 636,606 3,934,049 44,574,756
2050 projected population 1,535,761 1,823,277 314,546 506,666 281,866 884,646 5,346,762 51,013,984
Percent change, 2010-2050 65.1 117.2 108.5 98.1 84.2 109.5 97.1 36.9
Total housing units, 2010 315,531 284,367 49,140 83,698 43,867 141,696 918,299 13,670,304
Percent single-family housing 70.2 73.4 81.4 75.8 77.5 78.2 76.1 64.4
Percent Vacancy 6.4 10.5 10.1 9.6 6.0 8.0 8.4 5.9
Average number of persons per 3.17 3.15 3.23 3.32 3.18 3.36 3.24 2.96
household

Sources: DOF 2012a, 2012b

BuisnoH pue ‘uonendod ‘SaILIOUOIB0IN0S

€z Ja1deyd



Upper San Joaquin River Basin Storage Investigation

Environmental Impact Statement

23-22 — Draft — August 2014

Income Trends Table 23-14 presents the median household
income and per capita income in 2011 dollars, and the
proportion of individuals living below the poverty threshold for
the six-county area and the State of California as a whole. The
median household income and per capita income were less for
the six counties than for the State ($60,632 and $29,674,
respectively), and the poverty level was greater for the six
counties than for the State. Fresno County had the highest
median and per capita income ($49,903 and $20,638,
respectively), and Tulare County had the lowest median and
per capita income ($43,550 and $17,986, respectively). The
percentage of the population at an income level below the
poverty threshold ranged from 19.3 percent in Kings County to
23.8 percent in Tulare County.

Table 23-6 and Table 23-15 show the historical, current, and
projected personal income in 2010 dollars for the six-county
area. The total personal income in the six-county region ranged
from $4.1 billion in Madera and Kings counties to $28.5 billion
in Fresno County in 2010. Between 2010 and 2040, the total
personal income in the six-county region is anticipated to
increase to $326.8 billion.

Table 23-14. Median Household Income and Poverty
Levels for Counties in the Friant Division Water Service
Area and California, 2011

Median Per Capita Percent of

Geographic Area| Household P Population Below
Income

Income Poverty Level
Fresno County $49,903 $20,638 23.4
Kern County $48,021 $20,167 21.4
Kings County $48,838 $18,296 19.3
Madera County $47,724 $18,817 19.8
Merced County $43,945 $18,304 23.0
Tulare County $43,550 $17,986 23.8
State of California $60,632 $29,674 14.4

Source: U.S. Census Bureau 2011

Note:
Values are shown in 2011 dollars.
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Table 23-15. Personal Income for Counties in the Friant
Division Water Service Area and California, 2010-2040

Geographic Area Total Personal Income (billion $)
2010 2020 2030 2040
Kern County 25.1 43.3 68.3 103.5
Kings County 4.1 6.6 10.5 16.0
Merced County 7.0 11.6 19.4 31.0
Tulare County 12.4 20.1 39.9 48.6
Total 48.6 81.6 138.1 199.1
State of California 1,558.7 2,627.1 4,190.2 6,354.4

Source: Caltrans 2013c

Note:

Values are presented in 2010 dollars.

Labor Force and Employment The counties within the
Friant Division water service area maintain a labor force of
more than 1.2 million people, representing approximately 6.9
percent of the labor force of the State (18.3 million) (Table
23-16). In 2010, Fresno County maintained the largest labor
force of the six counties, with more than 440,100 people. Kings
County maintained the smallest labor force with 61,500 people.

In 2010, all six counties had unemployment rates greater than
the State. As shown in Table 23-16, unemployment rates
within the six-county area have increased over the 10-year
period. The 2010 unemployment rates exceeded 15 percent in
each county, with Merced County having the highest
unemployment rate at 18.8 percent.

Table 23-16. Labor Force and Employment for Counties in
the Friant Division Water Service Areas and California

Geographic 2000 2010
Area Labor 1 Labor 1
Force Employment Force Employment

Fresno County 388,100 347,900 (10.4%) 440,100 366,000 (16.8%)
Kern County 293,600 | 269,400 (8.2%) | 373,700 | 314,300 (15.9%)
Kings County 42,200 44,300 (10.0%) 61,500 51,300 (15.9%)
Madera County 54,900 50,100 (8.7%) 67,300 56,800 (15.6%)
Merced County 90,300 81,600 (9.6%) 109,500 88,800 (18.8%)
Tulare County 171,800 154,000 (10.4%) 208,700 173,400 (16.9%)
Total 1,040,900 | 947,300 (9.0%) | 1,260,800 | 1,050,600 (16.7%)
State of California| 17,921,000 | 16,960,700 (5.4%) | 18,316,400 | 16,051,500 (12.4%)

Sources: EDD 2010a, 2013c

Note:

! Unemployment percentage in parentheses.
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Industry As shown in Table 23-17, business and industry in
the six-county area is composed primarily of four industries:
educational and health services, agriculture, retail trade, and
leisure and hospitality. The education and health services
industry, which consists of elementary and secondary schools,
colleges and universities, medical offices, hospitals, and
nursing care facilities, was the leading industry in all counties.
Manufacturing ranked as a top-five industry in Madera,
Merced, and Tulare counties.

Government and Finance Each of the six counties in the
Friant Division of the CVVP water service area maintains one
primary urban center, with a limited number of small cities and
towns and large amounts of surrounding rural areas. Because
the counties are largely rural jurisdictions, total revenues and
expenditures in most of these counties are relatively lower
when compared to other counties in the State. Table 23-18
shows revenues and expenditures for each of the six counties in
the Friant Division water service area for the 2009-2010 fiscal
year. Total revenues were more than total expenditures in Kern
and Tulare counties, but expenditures were more than total
revenues in Fresno, Kings, Madera, and Merced counties.
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Table 23-17. Top Five Industries in Each County in the Friant Division Water Service Area, 2010

Fresno

Kern

Kings

Madera

Merced

Tulare

Educational & Health Services

(23.3%)

Educational & Health
Services (19.6%)

Educational & Health
Services (19.7%)

Educational & Health
Services (18.3%)

Educational & Health
Services (21.2%)

Educational & Health
Services (20.0%)

Retail Trade (11.2%)

Agriculture (14.5%)

Agriculture (16.5%)

Agriculture (17.9%)

Retail Trade (12.1%)

Agriculture (17.3%)

Agriculture (9.8%)

Retail Trade (11.1%)

Public Administration
(14.0%)

Retail Trade (11.2%)

Manufacturing (11.9%)

Retail Trade (10.7%)

Professional & Business

Services (8.2%)

Leisure & Hospitality
(8.4%)

Retail Trade (9.0%)

Maufacturing (8.3%)

Agriculture (11.7%)

Maufacturing (7.9%)

Leisure & Hospitality (8.1%)

Professional & Business

Services (8.2%)

Leisure & Hospitality
(8.5%)

Leisure & Hospitality
(7.5%)

Construction (6.7%)

Leisure & Hospitality (7.1%)

Source: U.S. Census Bureau 2011

Note:

Numbers in parentheses indicate the share as a percentage of the total employment.
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Table 23-18. Revenues and Expenditures for Counties in
the Friant Division Water Service Area, 2009-2010 Fiscal

Year

County

Revenues

Expenditures

Fresno County

$1,178,547,257

$1,184,283,111

Kern County

$1,280,466,587

$1,254,677,156

Kings County $177,480,965 $184,865,685
Madera County $165,850,014 $180,320,254
Merced County $367,348,208 $381,668,855
Tulare County $636,855,065 $634,359,812

Total

$3,806,548,096

$3,820,174,873

Source: California State Controller's Office 2012

Note:

Dollar amounts are presented in 2010 dollars.

Environmental Consequences and
Mitigation Measures

This section describes the methods of environmental
evaluation, assumptions, and specific criteria that were used to
determine significance for socioeconomics, population, and
housing. It then discusses the impacts of the Investigation. The
potential impacts on socioeconomics, population, and housing
and associated mitigation measures are summarized in Table

23-19.




Table 23-19. Summary of Impacts and Mitigation Measures for Socioeconomics, Population, and Housing
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Impact Study Alternative Level of Signific_ance Mitigation Level of Si_g_nifipance
Area Before Mitigation After Mitigation
No Action Alternative LTS LTS
Primary |Alternative Plan 1 LTS and Benéeficial LTS and Benéeficial
Study |Alternative Plan 2 LTS and Benéeficial None LTS and Benéeficial
Area |Alternative Plan 3 LTS and Beneficial Required LTS and Beneficial
SOC-1: Temporary Increases in Alternative Plan 4 LTS and Beneficial LTS and Beneficial
Employment and Personal Alternative Plan 5 LTS and Beneficial LTS and Beneficial
Income Resulting from No Action Alternative NI NI
Construction Extended |Alternative Plan 1 NI NI
Study |Alternative Plan 2 NI None NI
Area |Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
Alternative Plan 5 NI NI
No Action Alternative LTS LTS
Primary |Alternative Plan 1 LTS LTS
Study |Alternative Plan 2 LTS None LTS
Area |Alternative Plan 3 LTS Required LTS
SOC-2: Temporary Increases in Alternative Plan 4 LTS LTS
Population and Housing Alternative Plan 5 LTS LTS
Demand Resulting from No Action Alternative NI NI
Construction Extended |Alternative Plan 1 NI NI
Study |Alternative Plan 2 NI None NI
Area |Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
Alternative Plan 5 NI NI
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Table 23-19. Summary of Impacts and Mitigation Measures for Socioeconomics, Population, and Housing (contd.)

Study

Level of Significance

Level of Significance

Impact Area Alternative Before Mitigation Mitigation After Mitigation
No Action Alternative LTS LTS
Primary |Alternative Plan 1 LTS and Benéeficial LTS and Benéeficial
Study |Alternative Plan 2 LTS and Benéeficial None LTS and Benéeficial
Area |Alternative Plan 3 LTS and Beneficial Required LTS and Beneficial
SOC-3: Temporary Increases in Alternative Plan 4 LTS and Beneficial LTS and Beneficial
Business Income and Local Alternative Plan 5 LTS and Beneficial LTS and Beneficial
Sales Tax Revenue Resulting No Action Alternative NI NI
from Construction Extended |Alternative Plan 1 NI NI
Study |Alternative Plan 2 NI None NI
Area |Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
Alternative Plan 5 NI NI
No Action Alternative LTS LTS
Primary |Alternative Plan 1 LTS LTS
Study |Alternative Plan 2 LTS None LTS
Area |Alternative Plan 3 LTS Required LTS
SOC-4: Increases in Alternative Plan 4 LTS LTS
Employment and Personal Alternative Plan 5 LTS LTS
Income Resulting from No Action Alternative NI NI
Operations and Maintenance Extended |Alternative Plan 1 NI NI
Study |Alternative Plan 2 NI None NI
Area  |Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
Alternative Plan 5 NI NI
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Table 23-19. Summary of Impacts and Mitigation Measures for Socioeconomics, Population, and Housing (contd.)

Impact Study Alternative Level of Signific_ance Mitigation Level of Si_g_nifipance

Area Before Mitigation After Mitigation
No Action Alternative LTS LTS

Primary |Alternative Plan 1 LTS and Benéeficial LTS and Benéeficial

Study |Alternative Plan 2 LTS and Benéeficial None LTS and Benéeficial

Area |Alternative Plan 3 LTS and Beneficial Required LTS and Beneficial

SOC-5: Increases in Spending, Alternative Plan 4 LTS and Beneficial LTS and Beneficial

Employment, and Personal Alternative Plan 5 LTS and Beneficial LTS and Beneficial
Income from Increased No Action Alternative NI NI
Recreational Visitation Extended |Alternative Plan 1 NI NI
Study |Alternative Plan 2 NI None NI
Area |Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
Alternative Plan 5 NI NI
No Action Alternative LTS LTS
Primary |Alternative Plan 1 LTS LTS
Study |Alternative Plan 2 LTS None LTS
Area  |Alternative Plan 3 LTS Required LTS
SOC-6: Increases in Population Alternative Plan 4 LTS LTS
and Housing Demand Resulting Alternative Plan 5 LTS LTS
from Operations and No Action Alternative NI NI
Maintenance Extended |Alternative Plan 1 NI NI
Study |Alternative Plan 2 NI None NI
Area |Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
Alternative Plan 5 NI NI
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Table 23-19. Summary of Impacts and Mitigation Measures for Socioeconomics, Population, and Housing (contd.)

Study

Level of Significance

Level of Significance

Impact Area Alternative Before Mitigation Mitigation After Mitigation
No Action Alternative LTS LTS
Primary |Alternative Plan 1 LTS and Benéeficial LTS and Benéeficial
Study |Alternative Plan 2 LTS and Benéeficial None LTS and Benéeficial
Area |Alternative Plan 3 LTS and Beneficial Required LTS and Beneficial
SOC-7: Increases in Business Alternative Plan 4 LTS and Benéeficial LTS and Benéeficial
Income and Local Sales Tax Alternative Plan 5 LTS and Benéeficial LTS and Benéeficial
Revenue Associated with O&M No Action Alternative NI NI
and Recreation Visitation Extended |Alternative Plan 1 NI NI
Study |Alternative Plan 2 NI None NI
Area |Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
Alternative Plan 5 NI NI
No Action Alternative NI NI
Primary |Alternative Plan 1 LTS LTS
Study |Alternative Plan 2 LTS None LTS
Area  |Alternative Plan 3 LTS Required LTS
Alternative Plan 4 LTS LTS
SOC-8: Decreases in Property Alternative Plan 5 LTS LTS
Tax Revenue from Acquisition No Action Alternative NI NI
of Privately Owned Land Extended |Alternative Plan 1 NI NI
Study |Alternative Plan 2 NI None NI
Area |Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
Alternative Plan 5 NI NI
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Table 23-19. Summary of Impacts and Mitigation Measures for Socioeconomics, Population, and Housing (contd.)
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Impact Study Alternative Level of Signific_ance Mitigation Level of Si_g_nifipance
Area Before Mitigation After Mitigation
No Action Alternative NI NI
Primary |Alternative Plan 1 NI NI
Study |Alternative Plan 2 NI None NI
Area |Alternative Plan 3 NI Required NI
Alternative Plan 4 NI NI
SOC-9: Impacts on Agricultural Alternative Plan 5 NI NI
Economics in the CVP and No Action Alternative S SuU
SWP Water Service Areas Extended |Alternative Plan 1 LTS and Benéeficial LTS and Benéeficial
Study |Alternative Plan 2 LTS and Beneficial None LTS and Beneficial
Area |Alternative Plan 3 LTS and Beneficial Required LTS and Beneficial
Alternative Plan 4 LTS and Beneficial LTS and Beneficial
Alternative Plan 5 LTS and Benéeficial LTS and Benéeficial
No Action Alternative NI NI
Primary |Alternative Plan 1 NI NI
Study |Alternative Plan 2 NI None NI
Area  |Alternative Plan 3 NI Required NI
SOC-10: Increases in Alternative Plan 4 NI NI
Population and Housing Alternative Plan 5 NI NI
Demand Within the CVP and No Action Alternative LTS LTS
SWP Water Service Areas Extended |Alternative Plan 1 LTS LTS
Study |Alternative Plan 2 LTS None LTS
Area |Alternative Plan 3 LTS Required LTS
Alternative Plan 4 LTS LTS
Alternative Plan 5 LTS LTS
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Table 23-19. Summary of Impacts and Mitigation Measures for Socioeconomics, Population, and Housing (contd.)

Study

Level of Significance

Level of Significance

Impact Area Alternative Before Mitigation Mitigation After Mitigation
No Action Alternative NI NI
Primary |Alternative Plan 1 NI NI
Study |Alternative Plan 2 NI None NI
Area |Alternative Plan 3 NI Required NI
SOC-11: Increases in Business Alternative Plan 4 NI NI
Income and Local Sales Tax Alternative Plan 5 NI NI
Revenue Within the CVP and No Action Alternative S SuU
SWP Water Service Areas Extended |Alternative Plan 1 LTS and Benéeficial LTS and Benéeficial
Study |Alternative Plan 2 LTS and Beneficial None LTS and Beneficial
Area |Alternative Plan 3 LTS and Beneficial Required LTS and Beneficial

Alternative Plan 4

LTS and Beneficial

Alternative Plan 5

LTS and Benéeficial

LTS and Beneficial

LTS and Benéeficial

Key:

LTS = less than significant

NI = no impact

S = significant

SU = significant and unavoidable
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Methods and Assumptions

This section presents the methods and assumptions used in this
socioeconomic, population, and housing analysis. Impacts of
the project on local and regional socioeconomic characteristics
were assessed quantitatively, when data were available.

Population and Housing

The evaluation and discussion of the potential impacts of the
alternatives on population and housing characteristics is based
on a review of published material pertaining to the primary and
extended study areas.

Population impacts were evaluated based on changes in the
total number of temporary and/or permanent residents resulting
from construction and operation activities that would be
completed as a part of project implementation. Housing
impacts were assessed based on estimated short- and long-term
housing needs resulting from population changes expected as a
result of the project’s construction and operation activities.
Impacts of the project on local and regional demographic
characteristics were assessed quantitatively, when data were
available.

Labor Force, Employment, and Industry

To quantitatively assess the potential impacts to labor force,
employment, and industry expenditures, as well as personal
income, two models were used. To estimate potential changes
in regional employment and personal income associated with
construction, O&M, recreation, and agriculture for each action
alternative the IMpact analysis for PLANning model
(IMPLAN), Version 3.0.17.2, was used. In addition to
IMPLAN, the SWAP model was used to determine the impacts
of the action alternatives on agricultural water users. The
regional economic analysis is documented in the Modeling
Appendix and summarized below.

IMPLAN is a computer database and modeling system used to
create input-output models for any combination of U.S.
counties. IMPLAN is the most widely used input-output model
system. IMPLAN assumes that activity would occur
exclusively within the defined regional study area, providing
economic and employment outputs for only those counties
included in the analysis. For the purpose of this analysis, two
IMPLAN models were developed. The first incorporated
economic activity in the six-county area (i.e., Fresno, Kern,
Kings, Madera, Merced, and Tulare counties), and the second
addresses effects associated with agriculture at the statewide
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level. The direct impacts of quantified changes (e.g.,
construction and operation spending, recreation expenditures,
and agricultural production) are input to IMPLAN regional
economic models. The resulting output (employment and
income) reflects the change from the 2009 California counties’
dataset base model estimate.

SWAP simulates economic output (irrigated crop production)
based on changes in water deliveries for agricultural
production. The SWAP modeling analysis is documented in the
Modeling Appendix. Results from the model include changes
in the value of production (crop output multiplied by crop
price), net income to growers (crop revenues minus production
costs), and irrigated acreage. SWAP incorporates project water
supplies (SWP and CVP), other local surface water supplies,
and groundwater. As the quantity of available project water
supply increases or as the cost of groundwater pumping
increases, the SWAP model optimizes production by adjusting
the crop mix, water sources and quantities used, and other
inputs. The model will generally idle land only if the cost of
accessing groundwater exceeds a value to generate positive net
returns to crop production. SWAP assumes that farmers select
the crops, water supplies, and other inputs to maximize profit
subject to resource constraints, technical production
relationships, and market conditions. Farmers are assumed to
face competitive markets in which no single farmer can
influence crop prices, but an aggregate change in production
can affect crop price. SWAP modeling was performed for CVP
and SWP service areas to capture effects of the action
alternatives on agricultural production within the State and six-
county area.

The regional economic analysis uses the IMPLAN and SWAP
results to estimate the potential economic effects of the
alternatives to the regional economy as a result of the following
factors:

e Temporary and short-term construction expenditures
and employment from construction of the Temperance
Flat RM 274 Dam, powerhouse, diversion works, intake
structure, transmission facilities, and the new Wellbarn
Road Boat Ramp and the demolition and relocation of
other recreational facilities that would be affected by
creation of the Temperance Flat RM 274 Reservoir
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e Expenditures and employment from O&M of the
Temperance Flat RM 274 Dam, intake structure,
powerhouse, valve house, and permanent access roads

e Increases in recreation visitation and associated
increases in spending resulting from more stable lake
levels at Millerton Lake and the creation of the
Temperance Flat RM 274 Reservoir

e Long-term agricultural production and income from
improved surface water supply reliability to the six-
county area and other SOD CVP and SWP water
service areas

As stated above, regional economic effects associated with
construction, O&M, recreation, and agriculture were assessed
across the six-county area. Although construction, O&M, and
recreation activities may take place in Fresno County and
Madera County, economic activity (sales and purchases) would
likely extend beyond that area both directly and indirectly. For
example, the purchase of supplies, including fuel for
transportation, would occur in any county from which
recreationists travelling to the primary study area would
originate. However, for the purposes of analyzing direct,
indirect, and induced economic impacts resulting from
construction, O&M, and recreation, it is assumed that most of
the economic activity associated with construction, O&M, and
recreation would occur within Fresno County and Madera
County. Agricultural impacts are assumed to occur within the
six-county area and other CVP and SWP water service areas,
as modeled.

Construction Impacts Direct, indirect, and induced
economic impacts resulting from construction-related activities
were modeled for each of the alternatives with IMPLAN
(documented in the Modeling Appendix). Construction
expenditures and employment would occur over 8 years and
would represent a temporary and short-term economic benefit
on the six-county area. Construction cost estimates for
Temperance Flat RM 274 Reservoir have been completed for
the action alternatives, and are displayed in the Public Draft
Feasibility Report (Reclamation 2014).

The construction crew size was estimated on an average annual
basis, considering the size and duration of the construction
activity. The generation of direct construction-related jobs
would result in indirect employment in businesses that provide
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materials to the construction effort; in service-related industries
that provide food, beverages, and other goods to construction
workers; and in more technical industries, such as engineering
consulting, legal services, and other businesses. Personal
income would be directly and indirectly generated through
payment of wages to construction workers and employees in
construction-related and service-oriented businesses,
management earnings, and contractor payments. Induced
employment and personal income would be generated by
increased household and business spending and would not be
limited to construction-related activities.

It is assumed that most of the labor, equipment, and materials
would originate in the six-county area and that construction
expenditures would represent net new spending in those
counties over an 8-year construction period. Direct
construction expenditures would be associated with the
purchase of raw or refined materials and/or equipment required
for the construction process, fuel for vehicles and equipment,
and other incidental materials and supplies; technical tasks
required for project construction, such as engineering, design,
and construction management; environmental mitigation costs;
and land acquisition costs. Indirect expenditures would consist
of spending on goods and services by industries that produce
the items purchased as part of construction, and induced
expenditures would consist of spending by the households of
workers involved either directly or indirectly in the
construction process.

Table 23-20 shows the construction-related expenditures,
employment, and personal income that would be generated
during construction of any of the action alternatives.
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Table 23-20. Construction-Related Expenditures,
Employment, and Personal Income Under the Action
Alternatives

Economic Impact Alternative Plan | Alternative Plan
P 1,2,3,0r5 4

Construction Expenditures
(million $ per year)*
Direct 267.5 277.0
Indirect and induced 151.6 157.0
Total 419.1 434.0
Employment (jobs per year)2
Direct 450 460
Indirect and induced 1,155 1,196
Total 1,605 1,656
Personal Income
(million $ per year)*
Direct 109.4 113.2
Indirect and induced 54.7 56.6
Total 164.1 169.8

Notes:

Construction of any of the action alternatives is expected to occur over 8 years.
IMPLAN modeling analysis is documented in the Modeling Appendix.

! Construction-related expenditures and personal income are presented in 2013
dollars.

Jobs per year represent the necessary and appropriate size of the construction
crew on an average annual basis considering the size and duration of the
construction activities. Jobs per year include full-time, part-time, and temporary
positions.

2

O&M-Related Impacts Direct, indirect, and induced
economic impacts resulting from O&M were estimated for
each action alternative. It is expected that O&M of the
Temperance Flat RM 274 Dam, intake structure, powerhouse,
valve house, and permanent access roads would directly result
in increases in employment and personal income in the six-
county area over the project’s 100-year lifetime. Direct
expenditures for O&M would include the physical part
components and other materials required for maintenance of
new facilities and labor. Indirect expenditures would consist of
spending on goods and services by industries that produce
items purchased as part of maintenance activities, and induced
expenditures would consist of spending by the households of
workers involved either directly or indirectly in maintenance.

Personal income would be directly and indirectly generated
through payment of wages to employees required for O&M-
related activities and employees in businesses that manufacture
part components or otherwise support O&M. Induced
employment and personal income would be generated by
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increased household and business spending and would not be
limited to O&M-related employment and income.

Table 23-21 shows the O&M-related expenditures,
employment, and personal income that would be generated per
year under any of the action alternatives over the project’s
lifetime.

Recreation Impacts Increased recreation visitation to the
primary study area related to the modified lake levels at
Millerton Lake and the creation of the Temperance Flat RM
274 Reservoir would result in direct, indirect, and induced
economic impacts in Fresno County and Madera County.
Economic impacts resulting from increased visitation would
have a long-term average annual economic impact on the
region over the project’s 100-year lifetime. The quantification
of recreation impacts relies on historic use data, an assessment
of recreation opportunities associated with the action
alternatives, personal interviews with knowledgeable staff
members at Millerton Lake, and estimates of future recreation
improvements and associated visitation (see the Modeling
Appendix for a complete description of the recreation visitation
analysis).

Table 23-21. O&M-Related Expenditures, Employment, and
Personal Income Generated Under the Action Alternatives

Economic Impact | Any of the Action Alternatives
Expenditures (million $ per year)*
Direct 8.4
Indirect and induced 1.2
Total 9.6
Employment (jobs per year)2
Direct 28
Indirect and induced 10
Total 38
Personal Income (million $ per
year)*
Direct 1.9
Indirect and induced 0.4
Total 2.3

Notes:

O&M-related activities are assumed to occur over the project’s lifetime (i.e., 100 years).
IMPLAN modeling analysis is documented in the Modeling Appendix.

! O&M-related expenditures and personal income are presented in 2013 dollars.

2 Jobs per year include full-time, part-time, and temporary positions.
Key:
O&M = operations and maintenance




Total direct, indirect, and induced economic impacts of

Chapter 23

Socioeconomics, Population, and Housing

increased recreation visitation were estimated using IMPLAN.

Direct impacts included new jobs and personal income

generated by increases in recreation-related expenditures at
businesses. Indirect impacts would result from spending on
goods and services by industries that support these businesses,
and induced impacts would consist of changes in household
spending by new employees.

Regional impacts related to recreation spending would be
different for visitors that originate from outside the defined
region and visitors that originate from inside the region.
Outside visitors represent a flow of expenditures into the
regional economy while spending by residents within the

region may represent a redistribution or substitution of

spending for other activities. This is offset in part by greater
expenditures per capita by more distant visitors (e.g., for food,
lodging, and transportation).

Table 23-22 shows the recreation-related expenditures,

employment, and personal income that would be generated per
year under any of the action alternatives over the project’s

lifetime.

Table 23-22. Recreation-Related Expenditures, Employment, and
Personal Income Generated Under the Action Alternatives

Economic Impact Alternative| Alternative | Alternative | Alternative | Alternative
Plan 1 Plan 2 Plan 3 Plan 4 Plan 5
Recreation-Related Expenditure (million $ per year)™*
Direct 1.6 1.6 1.6 1.8 1.2
Indirect and induced 0.8 0.8 0.8 0.9 0.6
Total 2.4 2.4 2.4 2.7 1.8
Employment (jobs per year)®
Direct 27 27 26 30 20
Indirect and induced 6 6 6 7 5
Total 33 33 32 37 25
Personal Income (million $ per year)
Direct 0.9 0.9 0.8 1.0 0.5
Indirect and induced 0.3 0.3 0.3 0.3 0.2
Total” 1.1 1.1 1.1 1.3 0.7

Notes:

IMPLAN modeling analysis is documented in the Modeling Appendix.
! Recreation-related expenditures would occur over the project’s lifetime (i.e., 100 years).
2 Construction-related expenditures and personal income are presented in 2013 dollars.

% Jobs per year represent full-time, part-time, and temporary positions and would continue throughout the
project’s lifetime (i.e., 100 years).

4 All numbers are rounded for display purposes; therefore, line items may not sum to totals.
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Agricultural Impacts Key output from the SWAP model
used in this analysis includes estimates of irrigated acres and
gross revenue. After direct agricultural industry revenue was
calculated by SWAP, the total indirect and induced income and
direct, indirect, and induced employment and personal income
were estimated using IMPLAN. The expenditures on goods
and services required to support agricultural operations
generate additional income and employment. Employment and
personal income are also induced throughout the region as a
result of consumer spending by those farm employees who are
directly and indirectly affected by agricultural operations.
Table 23-23 and Table 23-24 show the agricultural industry
revenue, employment, and personal income that would be
generated per year in the six-county area and the State under
the action alternatives over the project’s lifetime.

Table 23-23. Agricultural Industry Revenue, Employment, and Personal
Income Generated in the Six-County Area by Action Alternative

Economic Impact Alternative | Alternative |Alternative | Alternative | Alternative
Plan 1 Plan 2 Plan 3 Plan 4 Plan 5
Agricultural Industry Revenue (million $ per year)"*
Direct 4.5 4.0 4.2 3.0 55
Indirect and induced 8.8 8.6 8.9 7.2 11.8
Total 13.3 12.6 13.1 10.2 17.3
Employment (jobs per year)®
Direct 35 40 42 28 62
Indirect and induced 76 73 76 62 100
Total 110 113 118 89 162
Personal Income (million $ per year)
Direct 1.2 0.9 0.9 0.7 1.1
Indirect and induced 3.1 3.0 3.1 2.5 4.1
Total 4.3 3.9 4.0 3.2 5.2

Notes:

IMPLAN modeling analysis is documented in the Modeling Appendix.

! Agriculture-related income is assumed to occur over the project’s lifetime (i.e., 100 years).

2 Agriculture-related income and personal income are presented in 2013 dollars.
% Jobs per year represent full-time, part-time, and temporary positions and would continue throughout the
project’s lifetime (i.e., 100 years).
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Table 23-24. Agricultural Industry Revenue, Employment, and Personal
Income Generated in the State by the Action Alternatives

Economic Effect Alternative | Alternative | Alternative | Alternative | Alternative
Plan 1 Plan 2 Plan 3 Plan 4 Plan 5

Agricultural Industry Revenue (million $ per year)"?
Direct 4.1 3.6 3.7 2.7 5.0
Indirect and induced 10.7 10.4 10.8 8.7 14.4
Total 14.8 13.9 14.5 11.4 19.4
Employment (jobs per year)®
Direct 32 34 36 24 53
Indirect and induced 70 67 69 56 92
Total 102 101 106 80 145
Personal Income (million $ per year)
Direct 1.1 0.7 0.7 0.6 0.9
Indirect and induced 3.6 3.5 3.6 2.9 4.8
Total 4.7 4.2 4.4 3.5 5.7

Notes:

IMPLAN modeling analysis is documented in the Modeling Appendix.

! Agriculture-related income is assumed to occur over the project’s lifetime (i.e., 100 years).

2 Agriculture-related income and personal income are presented in 2013 dollars.
% Jobs per year represent full-time, part-time, and temporary positions and would continue throughout the
project’s lifetime (i.e., 100 years).

Government and Fiscal Conditions
Fiscal impacts on local governments would occur from changes
to property tax, sales tax, or assessment revenue resulting from
implementing any of the action alternatives. The analysis
discusses the loss of property tax revenue resulting from
potential acquisition of existing privately held land to
implement any of the action alternatives. The analysis also
discusses potential changes in business incomes and sales tax
revenue as a direct result of the estimated construction and
operation expenditures and from changes in recreation-related
expenditures and agricultural sales.

Because no quantitative analysis of the impact of implementing
any of the action alternatives on local government and finance

has been completed, this analysis provides a qualitative

discussion of potential impacts. Areas of potential impacts
were identified by comparing existing conditions and probable
future conditions under each alternative. In many cases, the

estimates completed as part of the IMPLAN and SWAP

modeling served as the basis for impact estimates. These two
models determine expected trends in employment, personal
incomes, business incomes, and other data types to quantifiably
estimate the impacts of implementing any of the action
alternatives. Because these characteristics directly influence
activities at the local level, they represent critical
considerations in the analysis and conclusions presented in this

section.
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Criteria for Determining Significance of Impacts

An environmental document prepared to comply with NEPA
must consider the context and intensity of the environmental
impacts that would be caused by, or result from, implementing
the No Action Alternative and other alternatives. Under NEPA,
the severity and context of an impact must be characterized. An
environmental document prepared to comply with CEQA must
identify the potentially significant environmental impacts of a
proposed project. A “[s]ignificant effect on the environment”
means “a substantial, or potentially substantial, adverse change
in any of the physical conditions within the area affected by the
project” (State CEQA Guidelines, Section 15382). CEQA also
requires that the environmental document propose feasible
measures to avoid or substantially reduce significant
environmental impacts (State CEQA Guidelines, Section
15126.4[a]).

Under NEPA, economic or social impacts must be discussed if
they are interrelated to the natural or physical environmental
impacts of a project (40 CFR 1508.14). Economic impacts
discussed in this section are not considered physical impacts on
the environment; however, an analysis of economic impacts
can be used to judge the significance of other changes caused
by them, such as changes in water supply or water quality. The
significance of those associated environmental impacts is
evaluated in each technical section of this Draft EIS. For this
analysis, the magnitude of economic impacts resulting from
implementing any of the action alternatives was identified and
used to help characterize the associated socioeconomic,
population, and housing impacts.

The following criteria were developed based on guidance
provided by the State CEQA Guidelines and encompass the
factors taken into account under NEPA to determine the
significance of an action in terms of its context and the
intensity of its impacts. Impacts of an alternative plan on
socioeconomics, population, and housing would be significant
if project implementation would do any of the following:

e Induce substantial population growth in an area, either
directly (for example, by proposing new homes and
businesses) or indirectly (for example, through
extension of roads or other infrastructure)

e Displace substantial numbers of people or housing,
necessitating the construction of replacement housing
elsewhere
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e Produce a substantial burden on the existing housing
stock within the local community because of an
increased housing demand created by nonlocal project
employees

e Require sizeable numbers of new workers in a
particular industrial sector from outside the local area
during construction or operation

e Cause a substantial decrease in the number of
opportunities for temporary or long-term direct,
indirect, or induced employment

e Cause a substantial decrease in the number of
opportunities for temporary or long-term increases in
personal and/or disposable incomes

e Cause a substantial decrease in recreation visitation and
spending during construction and operation

e Cause a substantial decrease in agricultural income
(measured as agricultural industry revenue) from
changes in surface water supply reliability

e Considerably decrease the incomes of businesses and
local sales tax revenue

Topics Eliminated from Further Consideration

No topics related to socioeconomics, population, and housing
that are included in the significance criteria listed above were
eliminated from further consideration. Each of the topics
associated with potential impacts in the primary study area are
addressed in the Direct and Indirect Impacts section.

No construction-related, O&M-related, or recreation-related
impacts would occur in the extended study area. Therefore, no
socioeconomic, population, and housing impacts from these
activities would occur in the extended study area, and these
topics are not discussed further in this analysis.

Implementing any of the action alternatives would increase
water available for delivery from Millerton Lake. Portions of
this water would be conveyed directly to Friant Division water
contractors or down the San Joaquin River and rediverted or
exchanged for delivery to SOD CVP and SWP water
contractors. The conveyance of these water supplies would not
exceed channel capacity of the San Joaquin River and Delta
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waterways and no change in existing use of adjacent lands in
the affected counties would occur. The portion of the San
Joaquin River extending from Friant Dam to the confluence
with the Merced River is now subject to Restoration Flows,
and these flows have not resulted in physical changes that
substantially affect socioeconomic, population, and housing
conditions. These areas are not discussed further in this
analysis.

Direct and Indirect Impacts

This section describes the environmental consequences of
implementing any of the alternatives. Where the action
alternatives would have identical or nearly identical impacts
regardless of which action alternative is implemented, the
action alternatives are described together. Where impacts
would differ, the action alternatives are described separately.

Impact SOC-1: Temporary Increases in Employment and
Personal Income Resulting from Construction

Primary Study Area

No Action Alternative Under the No Action Alternative,
implementation of the project and associated construction-
related activities would not occur, and no construction workers
would be needed. The economic trends of each county,
however, would be expected to follow current trends and
estimates described in the Affected Environment section. These
trends indicate that the economies of the six-county area will
continue to grow, increasing the local population, labor force,
available jobs, personal income, housing, and revenues for
local government services. It is anticipated that this growth will
be consistent with the general plans of these counties.

This impact would be less than significant under the No
Action Alternative.

Alternatives Plans 1-3 and 5 Implementing Alternative Plan
1, 2, 3, or 5 would result in temporary increases in employment
and personal income in the six-county area as a result of
construction-related activities in the primary study area.
Constructing the Temperance Flat RM 274 Dam, the
powerhouse, the diversion works, the low-level intake
structure, transmission facilities, and the new Wellbarn Road
Boat Ramp and demolishing and relocating other recreational
facilities would require an average of 450 new construction
workers per year over the 8-year construction period (Table
23-20). The construction crew size includes general
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construction labor, batch plant operators, project managers, on-
site Reclamation staff, and truck drivers.

In addition to generating 450 construction jobs, implementing
Alternative Plan 1, 2, 3, or 5 would generate 1,155 new indirect
and induced jobs per year (Table 23-20). Indirect employment
may be to support hiring in businesses that provide materials to
the construction effort; in service-related industries that
provide food, beverages, and other goods to construction
workers; or in more technical industries, legal services, and
other businesses. Induced employment would be jobs that are
created in the region as a result of increased household
spending by workers involved either directly or indirectly and
not limited to construction-related activities.

Overall, the total 1,605 direct, indirect, and induced jobs
represent a small increase in the total labor force in the six-
county area, but the employment opportunities created by
implementing Alternative Plan 1, 2, 3, or 5 represent a
substantial contribution in these counties because of existing
high unemployment rates Unemployment rates exceeded 15
percent in each county, with Merced County having the highest
unemployment rate at 18.8 percent (Table 23-16). These new
jobs are expected to provide temporary employment
opportunities to many unemployed workers.

Constructing Alternative Planl, 2, 3, or 5 would generate
personal income through payment of wages to construction
workers and employees in construction-related and service-
oriented businesses, management earnings, contractor
payments, and subsequent household and business spending in
the regional economy. An estimated $109.4 million would be
directly paid each year to the approximately 450 construction
workers during the 8-year construction period. The additional
1,155 indirect and induced jobs would generate an additional
estimated $54.7 million in personal income each year during
the construction period. Taken together, it is expected that
construction-related direct, indirect, and induced personal
income resulting from implementing Alternative Plans 1, 2, 3,
or 5 would be approximately $164.1 million per year within the
six-county area.

Overall, constructing Alternative Plan 1, 2, 3, or 5 would
generate 1,605 direct, indirect, and induced jobs and an
estimated $164.1 million in personal income. These new jobs
are expected to provide temporary, short-term employment
opportunities to many unemployed workers, and spending of
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personal income by these workers would result in new local
economic activity in the six-county area.

This impact would be less than significant and beneficial
under Alternative Plans 1, 2, 3, and 5. Mitigation for this
impact is not needed and thus not proposed.

Alternative Plan 4 Implementing Alternative Plan 4 would
result in temporary increases in employment and personal
income in the six-county area as a result of construction-related
activities in the primary study area. Construction of Alternative
Plan 4 would generate an estimated 1,656 direct, indirect, and
induced jobs; and personal income of approximately $169.8
million per year.

Construction, demolition, and relocation activities would
require an average of 460 new workers per year over the 8-year
construction period (Table 23-20). In addition to generating
460 construction jobs, implementing Alternative Plan 4 would
generate 1,196 new indirect and induced jobs per year (Table
23-20).

Overall, the total 1,656 direct, indirect, and induced jobs
represent a small increase in the total labor force in the six-
county area, but the employment opportunities created by
implementing Alternative Plan 4 represent a substantial
contribution in these counties because of existing high
unemployment rates.

An estimated $113.2 million would be directly paid each year
to the approximately 460 construction workers during the 8-
year construction period. The additional 1,155 indirect and
induced jobs would generate an additional estimated $56.6
million in personal income each year during the construction
period. Taken together, it is expected that construction-related
direct, indirect, and induced personal income resulting from
implementing Alternative Plan 4 would be approximately
$169.8 million per year within the six-county area. This
represents approximately 0.5 percent of the estimated $32.6
billion in personal income in Fresno and Madera counties in
2010 (Table 23-6).

Overall, construction of Alternative Plan 4 would generate
1,656 direct, indirect, and induced jobs and an estimated
$169.8 million in personal income. These new jobs are
expected to provide temporary, short-term employment
opportunities to many unemployed workers, and spending of
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personal income by these workers would result in new local
economic activity in the region.

This impact would be less than significant and beneficial
under Alternative Plan 4. Mitigation for this impact is not
needed and thus not proposed.

Impact SOC-2: Temporary Increases in Population and
Housing Demand Resulting from Construction

Primary Study Area

No Action Alternative Under the No Action Alternative,
construction-related activities would not occur. No
construction workers would be needed, and the population and
housing conditions would be expected to continue following
current trends described in the Affected Environment section.
These trends indicate that the economies of the six-county area
will continue to grow, increasing the local population, labor
force, available jobs, personal income, housing, and revenues
for local government services. It is anticipated that this growth
would be consistent with the general plans of these counties.

This impact would be less than significant under the No
Action Alternative.

Alternatives Plans 1-3 and 5 Implementing Alternative Plan
1, 2, 3 or 5 would result in temporary increases in population
and housing demand in Fresno County and Madera County as a
result of construction-related activities in the primary study
area. As shown in Table 23-20, construction of Alternative
Plan 1, 2, 3, or 5 would generate an estimated 1,605 direct,
indirect, and induced jobs.

Because of the availability of the existing labor force and
relatively high rate of unemployment within the six-county
area, it is expected that an adequate number of new workers
could be found within the local area (see the discussion of
Impact SOC-1). Even if some workers were to come from
outside the local area, sufficient housing capacity (e.g., rental
housing and apartment vacancies) exists in the six-county area
to house these workers. Vacancy rates in all six counties were
generally higher than the State average (5.9 percent) and
vacancy rates ranged from 6.0 percent in Kings County to 10.5
percent in Kern County (i.e., single-family attached homes,
single-family detached homes, multi-family homes, and mobile
homes) (Table 23-13). In addition, nonlocal workers may
occupy transient housing, such as hotels and motels.
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Campgrounds located in the vicinity of Millerton Lake, some
of which would be open during construction, could provide
additional transient housing (see Chapter 22, “Recreation”).
Furthermore, if nonlocal construction workers were employed
for the project, the temporary and short-term nature of the work
supports the conclusion that these workers would not typically
change residences if temporarily employed at the project
construction site. Therefore, substantial impacts on population
and housing in the primary study area are not expected.

Because workers serving the project could be expected to come
primarily from nearby communities and cities in Fresno
County and Madera County, neither substantial population
growth nor an increase in housing demand in the region is
anticipated following generation of these jobs.

This impact would be less than significant under Alternative
Plans 1, 2, 3, and 5. Mitigation for this impact is not needed
and thus not proposed.

Alternative Plan 4 Implementing Alternative Plan 4 would
result in temporary increases in population and housing
demand in Fresno and Madera counties as a result of
construction-related activities in the primary study area. As
shown in Table 23-20, construction of Alternative Plan 4
would generate an estimated 1,656 direct, indirect, and induced
jobs.

Given the availability of the existing labor force and relatively
high rate of unemployment within Fresno and Madera counties,
it is expected that an adequate number of new workers could be
found within the local area (see the discussion of Impact SOC-
1). Even if some workers were to come from outside the local
area, sufficient housing capacity exists in Fresno County and
Madera County to house these workers. In addition, nonlocal
workers may occupy transient housing, such as hotels and
motels in Fresno and Madera counties. Campgrounds located
in the vicinity of Millerton Lake, some of which would be open
during construction, could provide additional transient housing
(see Chapter 22, “Recreation”). Furthermore, if nonlocal
construction workers were employed for the project, the
temporary and short-term nature of the work supports the
conclusion that these workers would not typically change
residences if temporarily employed at the project construction
site. Therefore, substantial impacts on population and housing
in the primary study area are not expected.
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Because workers serving the project could be expected to come
primarily from nearby communities and cities in the six-county
area, neither substantial population growth nor an increase in
housing demand in the region is anticipated following
generation of these jobs.

This impact would be less than significant under Alternative
Plan 4. Mitigation for this impact is not needed and thus not
proposed.

Impact SOC-3: Temporary Increases in Business Income
and Local Sales Tax Revenue Resulting from
Construction

Primary Study Area

No Action Alternative Under the No Action Alternative, the
project would not be constructed; therefore, there would be no
temporary increases in business incomes or local sales tax
revenues from spending of personal income and construction-
related expenditures in Fresno County and Madera County
associated with the project. It is anticipated that business
incomes and local sales tax revenues from spending of personal
income would increase following current income trends
described in the Affected Environment section. These trends
indicate that the economies of the six counties will continue to
grow, increasing the local population, labor force, available
jobs, personal income, housing, and revenues for local
government services. It is anticipated that this growth would be
consistent with the general plans of these counties.

This impact would be less than significant under the No
Action Alternative.

Alternative Plans 1-3 and 5 Implementing Alternative Plan 1,
2, or 3 would be expected to generate an estimated $164.1
million in total personal income during the proposed 8-year
construction period (see the discussion of SOC-1). In addition
to this increase in personal incomes, most of the construction
materials would be purchased within the six-county area,
generating a substantial amount of sales and revenue for local
businesses.

Construction expenditures would also represent net new
spending to the six-county area. A large amount of construction
material would be required to construct Alternative Plan 1, 2,

3, or 5. These purchases may include raw or refined materials,
equipment required for the construction process, fuel for
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vehicles and equipment, and other incidental materials and
supplies. Of this material, it is expected that most would be
procured from businesses within the six-county area.

Other direct construction expenditures consist of technical
tasks required for project construction, such as engineering,
design, and construction management; environmental
mitigation costs; and land acquisition costs. Indirect
expenditures would consist of spending on goods and services
by industries that produce the items purchased as part of the
construction, and induced expenditures would consist of
spending by the households of workers involved either directly
or indirectly in the construction process.

As a result of the large quantity of purchases expected,
implementing Alternative Plan 1, 2, 3, or 5 would be expected
to generate more than $419.1 million per year in sales and
revenue for construction-related and service-oriented
businesses that support the construction industry, with
approximately $267.5 million in direct income and $151.6 in
indirect and induced income. Increased sales could be
reinvested in existing businesses, invested in new ventures or
diversification, translated into increased salaries and wages for
employees, or used in other ways.

In addition to the business income that would be generated
from spending of personal income and construction
expenditures, the six counties would receive substantial local
sales tax revenues on expenses related to taxable sales. Under
California tax regulations, counties could receive sales tax
revenues equal to 1 percent of total taxable sales spending for
the entire project. The exact amount of local sales tax revenue
increases has not yet been calculated; however, this additional
spending would result in an appreciable increase in local sales
tax revenues. Transient taxes, ranging from 4 to 15 percent,
would be collected from the rental of rooms at lodging
establishments, and also contribute to revenues in both
counties.

This impact would be less than significant and beneficial
under Alternative Plans 1, 2, 3, and 5. Mitigation for this
impact is not needed and thus not proposed.

Alternative Plan 4 Implementing Alternative Plan 4 would be
expected to generate an estimated $169.8 million in total
personal income over the project’s lifetime (see the discussion
of Impact SOC-1). In addition to this increase in personal
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incomes, most of the construction materials would be
purchased within the six-county area, generating a substantial
amount of sales and revenue for local businesses. Alternative
Plan 4 would generate total personal expenditures of $169.8
million per year, and construction-related expenditures of
$434.0 million per year.

As a result of the large quantity of purchases expected,
implementing Alternative Plan 4 would be expected to generate
more than $434.0 million per year in sales for construction-
related and service-oriented businesses that support the
construction industry, with approximately $277.0 million in
direct income and $157.0 in indirect and induced income.

In addition to the business income that would be generated
from spending of personal income and construction
expenditures, the six-county area would receive substantial
local sales tax revenues on expenses related to taxable sales.
Under California tax regulations, the six counties could receive
sales tax revenues equal to 1 percent of total taxable sales
spending for the entire project. The exact amount of local sales
tax revenue increases has not yet been calculated; however, this
additional spending would result in an appreciable increase in
local sales tax revenues. Transient taxes, ranging from 4 to 15
percent, would be collected from the rental of rooms at lodging
establishments, and also contribute to revenues in both
counties.

This impact would be less than significant and beneficial
under Alternative Plan 4. Mitigation for this impact is not
needed and thus not proposed.

Impact SOC-4: Increases in Employment and Personal
Income Resulting from Operations and Maintenance

Primary Study Area

No Action Alternative Under the No Action Alternative, none
of the action alternatives would be constructed. No O&M-
related activities associated with the project would increase
employment, and personal income and the labor force and
personal income trends would be expected to follow the current
estimates described in the Affected Environment section. These
trends indicate that the economies the six-county region will
continue to grow, increasing the local population, labor force,
available jobs, personal income, housing, and revenues for
local government services. It is anticipated that this growth
would be consistent with the general plans of these counties.
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This impact would be less than significant under the No
Action Alternative.

Action Alternatives Implementing any of the action
alternatives would result in increases in employment and
personal income in Fresno and Madera counties as a result of
O&M of the Temperance Flat RM 274 Dam, intake structure,
powerhouse, valve house, and permanent access roads. O&M
would generate an estimated 28 direct jobs and 10 indirect and
induced jobs for a total of 38 new jobs (Table 23-21). It is
expected that the workers serving the project would be
expected to come from nearby communities and cities in
Fresno County and Madera County. Overall, a total of 38
direct, indirect, and induced jobs would represent a small
increase in the total labor force in Fresno and Madera counties.
Given the large workforce in Fresno County and Madera
County, it is anticipated that most of these new jobs would be
filled from the existing workforce in the two counties.

O&M would generate personal income through payment of
wages to employees and subsequent household and business
spending in the regional economy. An estimated $1.9 million
would be directly paid each year to the approximately 28
maintenance workers. The additional 10 indirect and induced
jobs would generate an additional estimated $0.4 million in
personal income. Taken together, it is expected that direct,
indirect, and induced personal income resulting from
implementing any of the action alternatives would be
approximately $2.3 million per year over the project’s lifetime.
This represents less than 0.01 percent of the estimated $81.2
billion 2010 personal income in these counties (Table 23-6 and
Table 23-15).

Overall, O&M of any of the action alternatives would generate
38 direct, indirect, and induced jobs and an estimated $2.3
million in personal income. These new jobs are expected to be
filled from the local labor pool, and spending of personal
income would result in local economic activity in Fresno
County and Madera County. The increase in employment and
personal income from O&M-related activities would be small
in comparison to the regional economy.

This impact would be less than significant under the action
alternatives. Mitigation for this impact is not needed and thus
not proposed.
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Impact SOC-5: Increases in Spending, Employment, and
Personal Income from Increased Recreational Visitation

Primary Study Area

No Action Alternative Under the No Action Alternative,
Temperance Flat RM 274 Dam would not be constructed.
However, projects to enhance and manage recreational
resources, including those described in the Millerton Lake
Resource Management Plan and General Plan, along with
population growth in the region, would be expected to increase
economic activity, including spending, employment, and
personal income, in the Millerton Lake State Recreation Area.

This impact would be less than significant under the No
Action Alternative.

Action Alternatives Implementing any of the action
alternatives would result in increases in recreation-related
spending, employment, and personal income. New recreation
participation in the region would be expected with creation of
the Temperance Flat RM 274 Reservoir, and Millerton Lake
recreational activities would benefit from higher and more
constant lake levels during April, July, August, and September,
when visitation could increase (see Chapter 22, “Recreation,”
for a detailed discussion of impacts associated with changes in
recreation opportunities from implementing the action
alternatives).

New recreation-related spending associated with increased
recreation visitation under the action alternatives would
generate $2.4 million under Alternative Plans 1, 2, and 3; $2.7
million under Alternative Plan 4; and $1.8 million under
Alternative Plan 5 in direct, indirect, and induced income by
spending of local and nonlocal visitors in food and
convenience stores, eating and drinking establishments,
gasoline and service stations, miscellaneous retail stores, and
other establishments within Fresno and Madera counties. In
turn, this spending by local and nonlocal visitors would directly
generate an estimated 27 new jobs and six new indirect and
induced jobs under Alternative Plans 1 and 2; 26 new jobs and
six new indirect and induced jobs under Alternative Plan 3; 30
new jobs and seven new indirect and induced jobs under
Alternative Plan 4; and 20 new jobs and five new indirect and
induced jobs under Alternative Plan 5. These new jobs would
generate an additional estimated $1.1 million (Alternative
Plans 1, 2, and 3), $1.3 million (Alternative Plan 4), or $0.8
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million (Alternative Plan 5) in personal income each year over
the project’s lifetime (Table 23-22).

Overall, increases in recreation visitation would generate
spending by local and nonlocal visitors within Fresno County
and Madera County, create new jobs, and generate personal
income.

This impact would be less than significant and beneficial
under the action alternatives. Mitigation for this impact is not
needed and thus not proposed.

Impact SOC-6: Increases in Population and Housing
Demand Resulting from Operations and Maintenance

Primary Study Area

No Action Alternative Because none of the action alternatives
would be constructed under the No Action Alternative, no
O&M-related activities associated with the project would
increase population and housing demand. The population and
housing trends would be expected to follow current estimates
described in the Affected Environment section. These trends
indicate that the economies of the six-county area will continue
to grow, increasing the local population, labor force, available
jobs, personal income, housing, and revenues for local
government services. It is anticipated that this growth would be
consistent with the general plans of these counties.

This impact would be less than significant under the No
Action Alternative.

Action Alternatives Implementing any of the action
alternatives would not result in increases in population and
housing demand. O&M of the proposed Temperance Flat RM
274 Dam, intake structure, powerhouse, valve house, and
permanent access roads would generate an estimated 38 direct,
indirect, and induced jobs (see the discussion of Impact SOC-
4), and new recreation visitation and spending associated with
increased recreation visitation to Millerton Lake and the
proposed Temperance Flat RM 274 Reservoir would generate
between 25 and 37 direct, indirect, and induced jobs (see the
discussion of Impact SOC-5).

Because the workers serving the project would be expected to
come from nearby communities and cities in Fresno County
and Madera County, it is anticipated that most of these new
jobs would be filled by the existing workforce in the two
counties. Even if some workers were to come from outside the
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local area, sufficient housing capacity (e.g., rental housing and
apartment vacancies) exists in the area to house these workers.
Neither substantial population growth nor an increase in
housing demand in the region would be anticipated with
generation of these jobs. Therefore, the impact associated with
increases in population and housing demand from O&M
activities would be minimal.

This impact would be less than significant under the action
alternatives. Mitigation for this impact is not needed and thus
not proposed.

Impact SOC-7: Increases in Business Income and Local
Sales Tax Revenue Associated with O&M and Recreation
Visitation

Primary Study Area

No Action Alternative Because none of the action alternatives
would be constructed, implementing the No Action Alternative
would not result in increases in business income and local sales
tax revenue in Fresno and Madera counties from O&M-related
activities and new spending associated with increased
recreation visitation. The business income and sales tax
revenue trends would be expected to follow current estimates
described in the Affected Environment section. These trends
indicate that the economies of the six-county area will continue
to grow, increasing the local population, labor force, available
jobs, personal income, housing, and revenues for local
government services. It is anticipated that this growth would be
consistent with the general plans of these counties.

This impact would be less than significant under the No
Action Alternative.

Action Alternatives O&M-related activities associated with
the action alternatives would generate an estimated $2.3
million in personal income, and new recreation-related jobs
would generate an estimated $1.1 million (Alternative Plans 1,
2, and 3), $1.3 million (Alternative Plan 4), or $0.8 million
(Alternative Plan 5) in personal income (see the discussions of
Impacts SOC-4 and SOC-5). In total, implementing the action
alternatives would result in an estimated $3.4-million
(Alternative Plan 1, 2, or 3), $3.6-million (Alternative Plan 4),
or $3.1-million (Alternative Plan 5) increase in personal
income per year over the project’s lifetime.
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In addition to increases in personal income, O&M-related
expenditures and spending associated with increased recreation
visitation within Fresno County and Madera County would
generate a substantial amount of revenue for local businesses.
Direct expenditures for O&M are assumed to include the
physical part components and other materials required for
maintenance of new facilities. Indirect expenditures would
consist of spending on goods and services by industries that
produce items purchased as part of maintenance activities, and
induced expenditures would consist of spending by the
households of workers involved either directly or indirectly in
maintenance. Implementing the action alternatives would be
expected to generate more than $9.6 million per year in
revenue for businesses in Fresno and Madera counties, with
approximately $8.4 million in direct income and $1.2 million
in indirect and induced income.

In addition, new recreation spending associated with increased
recreation visitation would generate $2.4 million (Alternative
Plans 1, 2, and 3), $2.7 million (Alternative Plan 4), or $1.8
million (Alternative Plan 5) in direct, indirect, and induced
income. Increased revenues could be reinvested in existing
businesses, invested in new ventures or diversification,
translated into increased salaries and wages for employees, or
used in other ways. In addition to the business income that
would be generated from spending of personal income and
construction expenditures, Fresno and Madera counties would
receive substantial local sales tax revenues on expenses related
to taxable sales. Under California tax regulations, Fresno and
Madera counties could receive sales tax revenues equal to 1
percent of total taxable sales spending. The exact amount of
local sales tax revenue increases has not yet been calculated;
however, this additional spending would result in an increase in
local sales tax revenues.

This impact would be less than significant and beneficial
under the action alternatives. Mitigation for this impact is not
needed and thus not proposed.

Impact SOC-8: Decreases in Property Tax Revenue from
Acquisition of Privately Owned Land

Primary Study Area

No Action Alternative Because project implementation would
not occur under the No Action Alternative, the permanent
decrease in property tax revenue in Fresno County or Madera
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County associated with acquiring privately owned land in the
primary study area for project purposes would not occur.

There would be no impact under the No Action Alternative.

Action Alternatives Implementing any of the action
alternatives would require acquiring approximately 170 acres
of privately owned land in the primary study area in Fresno
County and 110 acres of privately owned land in Madera
County for project purposes.

If these properties are acquired in fee title, they would be
removed from local tax rolls. The property tax and assessment
revenue that could be lost as a result of property acquisition has
not yet been calculated because the extent of fee title
acquisition is not known at this time; however, the decreases in
revenue would result in the loss of a portion of Fresno County
tax revenues over the project’s lifetime. The right to use other
private lands needed for project purposes might be acquired
through establishing rights-of-way or easements. The use of
these mechanisms would not reduce property tax and
assessment revenues to the counties.

More than $184 million in property tax revenue was generated
in Fresno County and about $31.5 million was generated in
Madera County during the 2009-2010 fiscal year (Table 23-11
and Table 23-12). Although a decrease in property tax revenue
would occur with implementation of any of the action
alternatives, the decrease would be small in comparison to the
total property tax revenue generated in these counties. In
addition, as discussed for Impact SOC-7, operations and
maintenance activities and new spending associated with
increased recreation visitation would generate business income
and local sales tax revenue in Fresno County and Madera
County that would offset reduced property tax revenues.
Therefore, the reduction in tax revenues associated with the
permanent acquisition of private property for the project would
be minor.

This impact would be less than significant under the action
alternatives. Mitigation for this impact is not needed and thus
not proposed.
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Impact SOC-9: Impacts on Agricultural Economics in the
CVP and SWP Water Service Areas

Extended Study Area

No Action Alternative Under the No Action Alternative,
Temperance Flat RM 274 Dam would not be constructed, and
water supply and flood storage operations at Friant Dam would
not change. Therefore, there would be no increase in surface
water supply reliability from Millerton Lake. Agricultural
production costs and income in the CVP and SWP water
service areas would follow the current trends described in the
Affected Environment section.

Many SOD CVP and SWP water users have been subjected to
reduced water deliveries because of regulatory restrictions on
CVP and SWP facility operations. In addition, local
groundwater levels have declined, resulting in reduced
groundwater supplies or increased extraction costs. These and
other factors have adversely affected the agricultural
economics of CVVP and SWP water users, resulting in increased
economic hardship and stress.

Without implementation of any of the action alternatives, the
losses of agricultural economic activity, jobs, and tax revenues
would continue. It is expected that as economic stress
continues, there would be continued impact on agricultural
economic activity, jobs, personal spending, and tax revenues.

This impact would be significant under the No Action
Alternative.

Alternative Plan 1 Improved surface water reliability
expected to result from implementing Alternative Plan 1 would
result in less crop idling, thereby increasing agricultural
production and net income. Within the CVP and SWP water
service areas, the increased surface water reliability would
provide the greatest economic benefits to agricultural water
users in the six-county area. Other agricultural water users in
the CVVP and SWP water service areas would also benefit from
increased surface water reliability; however, these economic
impacts would be dispersed over the 36 counties that are served
by the CVP and SWP and would be less discernible to a single
jurisdiction. The additional agricultural industry revenue would
result in direct, indirect, and induced economic benefits to the
six-county area and the State. SWAP modeling indicates that
implementing Alternative Plan 1 would increase the net
agricultural industry revenue by approximately $4.5 million per
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year in the six-county area and $4.1 million per year in the
State over the project’s lifetime. In 2010, the estimated crop
value in the six-county area was approximately $22.5 billion
and in the State as a whole was approximately $39.4 billion
(Caltrans 2013c). This agricultural industry revenue from
increased crop production would be small when compared to
the overall agricultural industry revenue within the six-county
area and the State.

To support the increased agricultural production expected from
implementing Alternative Plan 1, additional agricultural
workers would be needed. The increase in surface water supply
reliability has the potential to result in less crop idling and
greater agricultural production in the six-county area. This
would enable existing employees to work for a longer period in
the fields, while also increasing the total workers needed
during the growing season. IMPLAN estimates that 35
agricultural workers would be needed to support additional
crop production in the six-county area, and that 32 agricultural
workers would be needed to support additional crop production
in the State (Table 23-23 and Table 23-24).

An additional estimated $8.8 million and 76 new indirect and
induced jobs would be generated in the six-county area, and
$10.7 million and 70 new indirect and induced jobs would be
generated in the State through purchases from businesses that
support the agricultural industry, such as farm and equipment
supply stores and from businesses that earn their income by
selling, transporting, storing, marketing, and processing
agricultural products (Table 23-23 and Table 23-24).

Overall, the total 110 direct, indirect, and induced jobs in the
six-county area and the 102 indirect, and induced jobs in the
State represent a small increase in the total labor force in the
six-county region (approximately 1,260,000 employees in
2010) and State as a whole (18,316,000 employees in 2010),
but the employment opportunities created by implementing
Alternative Plan 1 represent a substantial contribution in
counties that have high unemployment rates. Within the six-
county area, the 2010 unemployment rates exceeded 15 percent
in each county, and the unemployment rate in the State
exceeded 12 percent (Table 23-16). These new jobs are
expected to provide employment opportunities to many
unemployed workers.

Implementing Alternative Plan 1 would generate personal
income through payment of wages to agricultural workers and
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employees in agriculture-related businesses. An estimated $1.2
million would be directly paid each year to the approximately
35 agricultural workers in the six-county area over the project’s
lifetime. The additional 76 indirect and induced jobs would
generate an additional estimated $3.1 million in personal
income per year.

Within the State, an estimated $1.1 million would be directly
paid to the approximately 32 agricultural workers, and the
additional 70 jobs would generate an additional estimated $3.6
million in personal income per year over the project’s lifetime.
Taken together, it is expected that agriculture-related direct,
indirect, and induced personal income resulting from
implementing Alternative Plan 1 would be approximately $4.3
million per year in the six-county area and $4.7 million per
year in the State over the project’s lifetime. This represents a
small increase in the 2010 personal income ($48.6 billion)
within the six-county area and the State ($1,558.7 billion)
(Table 23-15).

Overall, implementing Alternative Plan 1 would generate $4.5
million in new agricultural industry revenue from increased
crop production on existing agricultural lands in the six-county
area; generate $8.8 million in indirect and induced income
from agriculture-related spending; create 110 direct, indirect,
and induced jobs; and generate an estimated $4.3 million in
direct, indirect, and induced personal income. Within the CVP
and State, implementing Alternative Plan 1 would generate
$4.1 million in new agricultural industry revenue from
increased crop production on existing agricultural lands;
generate $10.7 million in indirect and induced income from
agriculture-related spending; create 102 direct, indirect, and
induced jobs; and generate an estimated $4.7 million in direct,
indirect, and induced personal income.

The direct, indirect, and induced agriculture-related income
and spending would represent new local economic activity and
provide employment opportunities to many unemployed
workers in the six-county area and the State.

This impact would be less than significant and beneficial
under Alternative Plan 1. Mitigation for this impact is not
needed and thus not proposed.

Alternative Plan 2 The effects of improved water supply
reliability in the CVP and SWP water service areas associated
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with Alternative Plan 2 would be similar to but slightly less
than those under Alternative Plan 1.

SWAP modeling indicates the net agricultural industry revenue
would increase by approximately $4.0 million per year in the
six-county area and $3.6 million per year in the State over the
project’s lifetime under Alternative Plan 2. This new
agricultural industry revenue would be less than under
Alternative Plan 1 ($4.5 million in the six-county area and $4.1
million in the State). In 2010, the estimated crop value in the
six-county area was approximately $22.5 billion and in the
State as a whole was approximately $39.4 billion. This
agricultural industry revenue from increased crop production
would be small when compared to the overall agricultural
industry revenue within the six-county area and the State
(Caltrans 2013c).

To support the increased agricultural production expected from
implementing Alternative Plan 2, more agricultural workers
would be needed. IMPLAN estimates that 40 agricultural
workers would be needed to support additional crop production
in the six-county area and that 34 agricultural workers would
be needed to support additional crop production in the State.
An additional $8.6 million in indirect and induced income and
73 new indirect and induced jobs in the six-county area and
$10.4 million in indirect and induced income and 67 new
indirect and induced jobs in the State would be generated from
spending in agriculture-related and service-oriented businesses
that support the agriculture industry (Table 23-23 and Table
23-24).

Overall, the total 113 and 101 direct, indirect, and induced jobs
in the six-county area and the State, respectively, represent a
small increase in the total labor force in the six-county region
and State as a whole, but the employment opportunities created
by implementing Alternative Plan 2 represent a substantial
contribution in counties that have high unemployment rates.
Within the six-county area, the 2010 unemployment rates
exceeded 15 percent in each county, and the unemployment
rate in the State exceeded 12 percent (Table 23-16). These new
jobs are expected to provide employment opportunities to
many unemployed workers.

Implementing Alternative Plan 2 would generate personal
income through payment of wages to agricultural workers and
employees in agriculture-related businesses. An estimated $0.9
million would be directly paid each year to the approximately
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40 agricultural workers in the six-county area over the project’s
lifetime. The additional 73 indirect and induced jobs would
generate an additional estimated $3.0 million in personal
income per year. Within the State an estimated $0.7 million
would be directly paid to the approximately 34 agricultural
workers, and the additional 67 jobs would generate an
additional estimated $3.5 million in personal income per year
over the project’s lifetime.

Taken together, it is expected that agriculture-related direct,
indirect, and induced personal income resulting from
implementing Alternative Plan 2 would be approximately $3.9
million per year within the six-county area and $4.2 million per
year in the State over the project’s lifetime. This represents a
small increase in the 2010 personal income ($48.6 billion)
within the six-county area a