Chapter 3
Historical andexistingConditions

This chapter describes the historical and existing abiotic and biotic conditions of tHgalinas River
Long-Term Management PlafLTMP) study area including the physical characteristics, land uses,
water uses, and biological resources. Additionally, the chapter summarizes the environmental
pressures and stresses on the river hydrology and natural camunities within the study area.

The physical characteristics of the LTMP study area include the location, topography, geology, sails,
climate, watersheds, hydology and geomorphology, historical flooding, groundwater, and water
quality. The LTMPstudy area includes 118 river miles of the Salinas River (69% of the total length
of the Salinas River) and many of its primary tributaries: Arroyo Seco, Nacimiento River, San
Antonio River, and San Lorenzo Creekhe topography of the study area is characterizely the high
elevationsof the Coast Ranges to the west and the Gabilan and Diablo Rarigake eastof the

Salinas Riverdown to the Salinas Valleywhich comprises the lower elevations of the study area.
Geologically recent tectonic activity, including mvement on the RinconadaReliz Fault Zone
(Rosenberg and Clark 2009formed the Salinas Valley and Santa Lucia, Sierra de Salinas, Gabilan,
and Diablo Mountain Ranges, which were uplifted to their preserdlevations in Quaternary time

(2.6 million years ago [M4 to present; Rosenberg 200). The soils of the study area are derived

from the underlying geologic formations. Productiveagriculture of the Salinas Valley is supported by
deep, dark, fertile soils, such as the Salinas clay loams. In addition, several classes of miscellaneous
soils were mapped that included tidal marsh, peat, coastal beach and dune saadsd the

management aea is dominated by the following four soil orders: mollisols, entisols, vertisols, and
alfisols.

Climate in thestudy area is characterized by a Mediterranean climate with cool wet winters and
warm dry summers. The Pacific Ocean influences the climate s#to the coast, where the weather is
often overcast or has coastal fog and cool temperaturebhe inland areas are warmer in the summer
and colder in winter. Precipitation in the study area varies from approximately 15 to 60 inches
annually. The mountainas areas near the coast receive much more precipitation than the Salinas
Valley, which has an annual average of approximately 15 inches of precipitation.

The bulk of the study area is located within the SalinaRiver watershed, with a small portion of the
study area near the mouth of the Salinas River within the Monterey Bay watershed .Hydrology
and geomorphologydiscussions in this chapter includehistorical and existing conditions of the
upper watershed (River Mile [RM] 53 near Greenfield to RM 118 near San MigyelSalinas River
Valley (RM 53 to RM J and the Salinas River LagoofRM 7 to RM 0 from Blanco Road to Highway 1
downstream to the Salinas River Lagogn Historical floodingin each watersheds alsodiscussed.

The groundwater discussion of this chapter covergroundwater basins, groundwater rechargeand
groundwater pumping. There areeight groundwater subbasins in the Salinas Valley Basand these
are described in geological terms. The ways groundwater rechge takes place in thgroundwater
basin is discussed Groundwateris pumpedto supply water for agricultural, residential,and
municipal uses in the study area.

The water quality of the lower Salinas Valleyis well documentedby the Central Coast Regional
Water Quality Control Board(Regional Water Board) Water quality issues rangefrom groundwater
contamination by nitrates and seavater intrusion to surface water contamination fromagricultural
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chemicals and urban runoff. The followindisted impairments known from the study areaare
further discussed in the chapter fecal indicator bacteria, nutrients, pesticides, pH, salinity, sedent
toxicity, turbidity, mercury , and water temperature.

Landuse is discussed in three sections: historical land use, current land use, and protected lands.
Historically, the Ohlone, Salinan and Esselen people used the lands in the Salinas Valley fotihgn
and gathering.Currently, land use isdesignated asagricultural and open space in the study area
except whenthe Salinas River approaches cities and unincorporated communitieshere land uses
are in most cases designatecesidential, industrial, resource conservation, and public/quasipublic.
Protected landswithin the management and study areasclude lands owned and managed by
federal, state, and local agencies and include local neighborhood parks; large regional parks,
including state and natioral parks; golf courses; and reservoirs.

Biological resources in the study area include ecoregions, natural communities, speesthtus
species and habitat connectivity. Ecoregions include Monterey Bay Plains and Terraces, Salinas
Valley, Gabilan Range,i@blo Range, Salina€holame Hills, Northern Santa Lucia Range, Interior
Santa Lucia Range, and Southern Santa Lucia Range as well as Paso Robles HiN&#ay.
Communities in the study area include coastal strand and dune, grasslands, shrublanfisests and
woodlands, riparian, wetlands, riverine, marine, estuarine, aquatic, agriculture, barreand
developed Specialstatus species includenine target species, which have been consulted on for prior
projects andmay be impacted by future managemenactivities. Habitat connectivityis essential for
maintaining biological diversity and species populations in the study aredlaintaining movement
corridors on land, in streams, and along riparian corridors is essential to helping specislatus
speciesthrive. Connectivity between aquatic habitats in the Salinas River and tributaries is
imperative to maintain populations of fish and other aquatic animals in the watershed.

The environmental pressures and stresses relevant to the Salinas River LTMP studgaare
described The primary section headings Changes in Natural CommunitieAltered River Hydrology
and Changes in Climate are considered the primary pressures in the study area and theibsections
cover the resulting stresseg e.g., habitat loss, alted flow, sea level rise, prolonged drought. The
discussion in each section explains the history and status of the pressure within the study area and
details the stresses to relevant speciadtatus speciesChanges imatural communities include
habitat loss, fragmentation and degradation, shifting distribution of natural communities, invasive
species, and changes to the natural fire regime. Altered river hydrology includes altered flow from
diversions and dams, whichcould degrade water quality in both theSalinas River andhe Salinas
River Lagoon. Changes in climate include sea level rise, prolonged drought, changes in average
rainfall, changes in storm intensity and frequency, and change in summer fog. Sea level rise,
prolonged drought, and the factorghat contribute to drought? decreased rainfall, changes in storm
intensity and frequency, and decreases in fogare discussed in this section; Section 3.5.Changes
in Natural Communities discusses how invasive species and changes to the duration and irsiéy of
wildfires as stressesother than climate change, such as development and land management, also
influence those pressures.
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3.1 Physical Characteristics

The following sections describe the physical characteristics of the LTMP study area.

3.1.1 Location

The Salinas Riveruns through a valleyin the Coast Ranges and is bounded to the west by the Sierra
de Salinas and Santa Lucia Mountaimsd to the east by the Gabilan Range and Diablo Range. The
SalinasValley is approximately 10 miles wide and 155 miletong. The Salinas Rivewatershed

covers approximately 4,200 square miles of Monterey and San Luis Obispaunties (Figure 1-1).

The Salinas River flows in a northwest direction through the Salinas Valley and empties into
Monterey Bay. As described in Clpdier 1, Introduction, the LTMP study area is defined as the portion
of the Salinas Rivewatershed! where subwatershed$ have a confluence with the Salinas River at or
downstream of the confluence of the Nacimiento Riveand landssurrounding Nacimiento Dam that
are managed bythe Monterey County Water Resources AgencMCWRA. This study area includes
118 river miles of the Salinas River (69% of the total length of the Salinas River) and mpaaof its
primary tributaries: Arroyo Seco, Nacimiento River, San Antonio Riveand San Lorenzo Creek
(Figure 3-1).

3.1.2 Topography

The topography of the study area is characterized kthe high elevationsof the Coast Ranges to the
west and the Gabilan and Diablo Rangés the eastof the Salinas Riverrespectively. The study area
is located along the western margin of the Coast RangefCalifornia, which span 400 miles from
Humboldt County south to Sant@arbara County This central portion of the range is defined by the
Sierra de Salinas and Santa Lucia Mountains (Figurel® The highest peaks in this range are
Junipero Serra Peak, Pinyon Peak, and Cone Peak in the Santa Lucia Mountathsan elevation of
5,853, 5,256, and 5,154 feet, respectivelfhe Gabilan Range and Diablo Rangkaracterize the
eastern portion of the study areawith elevations over 5,000 feet San Benito Mountain ishe highest
peakin the Diablo Rangeat5,240 feet(Figure 3-1). The Salinas Vallegomprises the lower
elevations of the study areaThe lowest points include the city of Salinas, portions of the Salinas
River such as theésalinas River Diversion Facility 8RDF and the Salinas Rivetagoon and the
coastal dunes (Figure 31).

1 As defined by the U.S. Geologic Survey (USGS) hydrologic unit code (FHJ&undary (cataloging unit
18060005).

2 As defined by the USGS HEKD boundaries.
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3.1.3 Geology

The Salinas Valley is underlain by the Salinian tectonic block, a geologic basement terrane consisting
of metamorphic and granitic rock of Paleozoic to Mesozoic age. The Salinian Block is bordered on
both east and west by tectonic blocks of the Franciscan Complex (Figur@B The boundaries

between these tectonic blocks are largscale strikeslip faults: the San Andreas Fault Zone on the
east, and the SuiNacimiento Fault Zone on the west (Figure-2). Millions of years of tectonic

activity on these bounding fault systems transported the Salinan block hundreds of miles northward
and inserted it between blaks of the Franciscan Complex.

Geologically recent tectonic activity, including movement on the RinconagReliz Fault Zone (Figure
3-2) (Rosenberg and Clark 200pformed the Salinas Valley and Santa Lucia, Siarde Salinas,
Gabilan, and Diablo Mountain Ranges, which were uplifted to their present elevations in Quaternary
time (2.6 million years ago Ma] to present, Rosenberg 200).

Figure 3-3apresents a geologic map of thenanagement andstudy areas, illustrating both the
locations of faults and the geologic formations present at ground surfacéhe legendon Figure 33b
presents the age sequence of the geologic materials from the youngest unconsolidated Quaternary
OAAEI AT OOh 1,06A AQNT AGE ACEMbEANOEEOMeDt Coak.

The combination of tectonicallydriven land movement and sea level changes has influestdt the
depositional environment in the ancestral Salinas Valley from the Cretaceous through Quaternary
time. Over millions of years, the Salinas Vallegasin has been filled with 10,000 to 15,000 feet of
marine and continental sedimentsA major marine transgression in middle to late Miocene time
(approximately 16 to 6 Ma) resulted in thick, multi-layer accumulations of finegrained sediment
known as the Monterey Formation, which is as much as 12,000 feet thick in the Salinas Valldgre
recent, minor marine transgressions that occurred between 80 and 125 thousand years ago, and
between 15 and 25 thousand years ago, resulted asingle, thick layer ofine-grained sedimert,
which impedes inter-aquifer exchange and thus confinethe shallower aquifers (Erskine and Fisher
2002). Uplift of the Santa Lucia Range began in early Pliocene timepproximately 5 Ma).

Material eroded from the uplifted ranges has been transported and deposited by the ancestral
Salinas Riverand tributaries as gravel, sand, siltand clay that make up the Quaternary alluvial
deposits (<2.5Ma) in the Salinas Valley. In addition tehe fluvial material transported and deposited
along the Salinas River corridor, the Quaternary deposits include alluvial fans along portions of the
margins of the Valley that were eroded from the Gabilan and San Ludf®untains and deposited by
tributaries to the Salinas Rive. The alluvial fans coalesce with fluvial depositassociated withthe
ancestral river. Active geologic processes continue today, including erosion and deposition of fluvial
sediment, wind-blown coastal dunes, landslides in the hills, and tectonic motioon faults. Table 31
summarizes the geologic history of the Salinas Valley.
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QUATERNARY DEPOSITS

Qs - Extensive marine and nonmarine sand
deposits, generally near the coast or desert
playas.

Q - Alluvium, lake, playa, and terrace
deposits; unconsolidated and semi-
consolidated. Mostly nonmarine, but includes
marine deposits near the coast.

Qoa - Older alluvium, lake, playa, and
terrace deposits.

QPc - Pliocene and/or Pleistocene
sandstone, shale, and gravel deposits;
mostly loosely consolidated.

TERTIARY SEDIMENTARY ROCKS

P - Sandstone, siltstone, shale, and
conglomerate; mostly moderately
consolidated.

M - Sandstone, shale, siltstone,
conglomerate, and breccia; moderately to
well consolidated.

Mc - Sandstone, shale, conglomerate, and
fanglomerate; moderately to well
consolidated.

O - Sandstone, shale, conglomerate; mostly
well consolidated.

Oc - Sandstone, shale, and conglomerate;
mostly well consolidated.

E - Shale, sandstone, conglomerate, minor
limestone; mostly well consolidated.

Ep - Sandstone, shale, and conglomerate;
mostly well consolidated.

TERTIARY VOLCANIC ROCKS

Tv - Tertiary volcanic flow rocks; minor
pyroclastic deposits

- Tvp - Tertiary pyroclastic and volcanic

mudflow deposits.

- Ti - Tertiary intrusive rocks; mostly shallow

(hypabyssal) plugs and dikes.

MESOZOIC SEDIMENTARY AND
METASEDIMENTARY ROCKS

Ku - Upper Cretaceous sandstone, shale,
and conglomerate.

KI - Lower Cretaceous sandstone, shale, and
conglomerate.

KJf - Franciscan Complex: Cretaceous and
Jurassic sandstone with smaller amounts of
shale, chert, limestone, and conglomerate.
Includes Franciscan melange, except where
separated - see KJfm.

J - Shale, sandstone, minor conglomerate,
chert, slate, limestone; minor pyroclastic
rocks.

sch - Schists of various types; mostly
Paleozoic or Mesozoic age; some
Precambrian.

Is - Limestone, dolomite, and marble whose
age is uncertain but probably Paleozoic or
Mesozoic.

MESOZOIC MIXED ROCKS

" gr-m - Granitic and metamorphic rocks,

mostly gneiss and other metamorphic rocks
injected by granitic rocks. Mesozoic to
Precambrian.

MESOZOIC METAVOLCANIC ROCKS

" Mzv - Undivided Mesozoic volcanic and
 metavolcanic rocks. Andesite and rhyolite

flow rocks, greenstone, volcanic breccia and
other pyroclastic rocks; in part strongly
metamorphosed. Includes volcanic rocks of
Franciscan Complex: basaltic pillow lava,
diabas

MESOZOIC PLUTONIC ROCKS

grMz - Mesozoic granite, quartz monzonite,
granodiorite, and quartz diorite.

um - Ultramafic rocks, mostly serpentine.
Minor peridotite, gabbro, and diabase; chiefly
Mesozoic.

PALEOZOIC MIXED ROCKS

m - Undivided pre-Cenozoic
metasedimentary and metavolcanic rocks of
great variety. Mostly slate, quartzite, hornfels,
chert, phyllite, mylonite, schist, gneiss, and
minor marble.

Figure 33b. Description of Geologic Map Units
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Table3-1. Geologic History of Salinas Valley

Historical and Existing Conditic

Salinas Valley

Age Estimates Geologic
of Boundaries Events,
in Millions of Features, and
Era Period, System, Subsystem Epoch Years Deposits
Flood-plain
deposits,
Holocene 020.010 landslides, beach
deposits
Quaternary Sea level
fluctuates, sand
Pleistocene 0.010z1.6 dunes, marine
terraces, Salinas
Cenozoic \(Jal:? dfesposns
. ta
(Age of Pliocene 1.675 pATt of San
Mammals) X Lucia Range
. Seas advanced
Miocene 5224 and retreated
Tertiary Oligocene 24738 Seas retreated,
lava flows
Uplift, deep
Eocene 38755 basins, and
isolated islands
Paleocene 55266 Seas advanced
Salinian granitic
Mesozoic Cretaceous 667138 rocks intruded
(Age of Jurassic 1387205 Franciscan rocks
Reptiles) o subducted and
Triassic 2057240 accreted
Permian 24072290
i Pennsylvanian 2407290
Carboniferous s Y_V _I 4 Sur complex
_ Systems Mississippian 3307360 formed
Paleozoic .
(Age ofFishes) Devonian 3607410 hundreds of
Silurian 4107435 Mm"tes Sogh Oft
Ordovician 4352500 onterey Lounty
Cambrian 5002570
pre-Paleozoic pre-Cambrian 57024600 -

Sources:Rosenberg2001, Monterey CountyWater Resources Agency 201 Age estimates from Hansen 1991
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3.14 Soils

The soils of the study area are derived from the underlying geologic formationsfluenced by the
historical and current patterns of climate and hydrology. Productive agriculture of the Salinas Valley
is supported by deep, dark, fertile soils, such as the Salinas clay loaifise arable soils of Salinas
Valley historically were classfied into four groups (Carpenter and Cosby 1925 residual soils, old
valley-filling soils, young valleyfilling soils, and recentalluvial soils.In addition, severalclasses of
miscellaneous soils were mappethat included tidal marsh, peat, coastal beach and dune sands.

More recent surveys classify the soils into many more categories based on detailed soil taxonomy
(U.S. Department of Agricultur€2018). FHgure 3-4 is a composite soils map of the LTMP study area
from the U.S. Department of AgriculturéNatural Resources Conservation Service (NROSridded
Soil Survey Geographic Database (201L&at is produced by the National Cooperative Soil Survey.
The management area is dominated by the following four soil orders: mollisols, entisols, vertisols,
and alfisols, each of which istamnmarized below.

3.14.1 Mollisols

Mollisols are the most widespread soil order in the management area and study area. Mollisols are
characterized by the presence of a dark colored surface horizon, indicative of high organic content.
The organic content often originates from roots of surfi@l grasses or similar vegetationMollisols

are highly fertile and often alkaline rich (calcium and magnesium)hey can have any moisture
regime, but enough available moisture to support perennial grasses is typical. Mollisols are often
found in climateswhere there areseasonaldry and wet periods. Examples of mollisols include the
farmlands adjacent tothe Salinas Riveifrom King City tothe coast,in addition to eastfacing slopes
on the Santa Lucia Range and westcing slopes on the Gabilan Rang®dlisols comprise 53% of

the study area and 48% of the management area.

3.1.4.2 Entisols

Entisols are the predominant soil order along thective river corridor in addition to mountain

slopes in the Santa Lucia and Gabilan Rang&stisols are mineral soils without distinct soll

horizons because they have not been in place long enough for distinct horizons to develop. These
soils are often found in areas of recent deposition such as active flood plains, river basiasd areas
prone to landslides, and behind retreating glaciers where the rate of deposition is greater than the
rate of soil development. Entisols comprise 28% of the study area and 26% of the management area.

3.1.4.3 Vertisols

Large areas of vertisols are present on the valldgwlands in the central and northern Salinas Valley.
Vertisols are predominantly clayey soils with high shrinkswell potential. Vertisols are present in
climates that have distinct wet and dry seasons. During the dry season these soils commonly have
deep,wide cracks. During the wet season these soils tend to have water pooling on the surface due
to the high clay content. Because these soils are sticky in wet season but hard in dry season, they
require special cultivation practices. Vertisols are found whin the management area in the lowland
areas northwest of Salinas and west of Gonzales. Vertisols comprise 5% of the study area and 7% of
the management area
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3.14.4 Alfisols

Alfisols arepresent along portions of the margin of the management areAlfisols are known to have
natural fertility both from clay accumulation in the subsurface horizons and from leaf litter when
under forested conditions. This order of soils is commonly associadevith high concentrations ofbase
minerals such as calcium, magnesium, sodium, and potassium. Alfisols are commonly used for
cultivation of crops, winter hayland (hardy), cattle pasture and ranging, and general forest use.
Alfisols are found in the managment area in large areas east of Gonzales, and north and southeast of
King City. Alfisols comprise 8% of the study area and 15% of the management area.

The tables and pie charts below show the portions of different soil orders for both the management
and study area(Tables 32 and 3-3; Figures 35 and 36). Other soil orders also present in the LTMP
management area in small amounts, or present in the LTMP study area, that are not represented on
the figures and tables below, include aridisols, inceptisols, and ultisols (Figure43.

Table3-2. Relative Areas of Soil Groups in the u Vertisols ® Bodies of Water
Management Ar@ = No Sol

m Alfisols

Soil Order Acres Percent

Bodies of Water 16,858 2.4% Pata Not Avalable
Alfisols 103,756 15.0%

Data Not Available 2,108 0.3%

Entisols 178,231 25.8% « Mollisole ol
Histosols 1,434 0.2%

Inceptisols 7,572 1.1%

Mollisols 331,333 48.0%

No Soil 3,452 0.5% u Inceptisols

Vertisols 45,370 6.6% Source: U.S. Departnme of Agriculture 2018.

Total 690,113 100.0%

Figure3-5. Chart of Relative Areas of Soil Grol

Source: U.S. Department of Agricultur2018. in the Management Are

Table3-3. Relative Areas of Soil Groups in the

m Bodies of Water

Study Area = Vertisols = Alfisols
Data Mot Available
Soil Order Acres Percent
Bodies of Water 17,437 0.7
Alfisols 212,893 8.0
Data Not Available 35,725 1.3 Entisols
Entisols 760,185 28.4
Histosols 1,434 0.1 " ok
Inceptisols 93,117 35
Mollisols 1,409,517 52.7
No Soil 3,800 0.1 " Inceptisols
Ultisols 1,355 0.1 Source: U.S. Department of Agricultur018.
Vertisols 138,491 5.2

Figure3-6. Chart of Relative Areas &oil Group

Source: U.S. Department of Agricultur2018.
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More detailed mapping and discussion of soils is available from the NRG8dded Soil Survey
GeographicDatabase (2018)and from other specific studies of portions of the Salinas Vailde.g.,
Harding Engineering and Environmental Sciencez001).

3.1.5 Climate

The study area ischaracterized bya Mediterranean climatewith cool wet winters, and warm dry
summers. The Pacific Oceanfluencesthe climate close to the coastyhere the weather isoften
overcast orhascoastal fog and cool temperatures. The maritime climatic influence dissipates with
increasing distance from theocean As such, the inland areas awarmer in the summer and colder
in winter . Below is summary of historical and current climatic conditions for the study area.

3.15.1 Temperature

Temperatures vary in the study area depending on locatioMable 3-4 provides the average
temperatures from 1981 to 2010and from 1971 to 2000at various locations within the study area.
Areas near the coast, such as Montergyenerally have cooler summer temperaturs. Areas within
the Salinas Valley, such as near the @8 of Salinas and King City have slightly higher temperatures
because these areas have less fog cover and low clouds. Mouraamareas and areas that are
located farther inland (and thus away from the fog layer), such as Paso Robles and Pinnacles
National Monument, have hotter summermand colder winter temperatures. As shown inTable 34,
winter daytemperatures are generally the same throughout thetudy area.

Temperature in the study area is influenced by multiple factors, including the proximity to theoast
and the amount of time an area is subject to fog and low clouds. The U.S. Geological Survey JUSGS
completed detailed maps of fog and low cloud cover along the California Coast in 2016. This
mapping stows the following.

1. Areas near the mouth of the Salinas River, including the cities of Monterey and Marina receive
approximately 12 hours of fog and low clouds every 24 hours.

2. Areas in the Salinas Valley, including the cities of Salinas, Soledad, Greenfitdl King City
receive approximately 5 hours of fog and low clouds every 24 hours.

3. Areas of higher elevations and areas inland, such as the mountainous regions of the Santa Lucia
Mountains and Gabilan Range receive less than 2 hours of fog and low cloadery 24 hours.
(Skibba 2016).
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Table3-4. Average Temperatures from 198d 2010and 1971to 2000

Historical and Existing Conditic

Average Temperature ( °F)

198172010 197172000

Summer Winter Summer Winter
Location Year-Round Day Night Day Night | Year-Round Day Night Day Night
Coast
Monterey 56 68 53 59 44 57 70 53 60 44
Salinas Valley
Salinas 58 71 54 62 42 58 73 55 62 42
King City 60 84 52 64 38 60 85 52 64 38
Inland/Mountainous Regions
Paso Robles 59 90 51 62 34 59 90 51 63 34
Pinnacles National Monument 56 93 44 62 28 59 93 50 64 34

Sources: National Climate Data Center 2000, 2010a, 2010b, 2010c, 2010ai Ge.

Note: Based on longerm average data published by the National Weather Service (NW3he NWS calculates lorterm averages using climatic data over the most
recent 30-year period ending in a decade. The current 3Qear interval used by the NWS for this type of calculation goes from 1981 to 2010.
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3.1.5.2 Precipitation

As shownon Figure 3-7, precipitation in the study area varies from approximately 15to 60 inches
annually. The mountainous areas near the coast receive much more precatibn than the Salinas
Valley, which has an annual average of approximately 1ches of precipitation. Table 35 identifies
the annual precipitation from 1981 to 2010and from 1971to 2000 in various locations in thestudy
area.

Table3-5. AverageAnnual Precipitation from 19810 2010and 1971to 2000

Average Annual Precipitation (inches)

Location 198172010 197172000
Coast

Monterey 21.1 204
Salinas Valley

Salinas 12.8 12.9
King City 12.1 12.3
Inland/Mountainous Regions

Paso Robles 15.2 14.7
Pinnacles National Monument 17.2 17.3

Sources: National Climate Data Center 2000, 2010a, 2010b, 2010c, 2010d, 2010e

Note: Based on longerm average data published by NWS. The NWS calculates ldgagn averages using climatic
data over the most recent 36year period ending in a decade.

3.1.6 Watersheds

The United States is divided and subdivided into successively smalleydrologic units which are
classified into four levels: regions, subregions, accounting units, and cataloging units. The hydrologic
units are arranged or nested within each other, from large geographic area (regions) to small
geographic areas (cataloging nits). Each hydrologic unit is identified by a unique hydrologic unit

code (HUQ (U.S. Geological Surve3017). Regions are identified by 2unit HUCs, whereas

subregions have 4unit HUCs. Accounting units are categorized usinguhit HUCs, and the

cataloguing units are further divided into 8, 10-, and 12unit HUCs. An example of the watershed
coding system is as follows.

1. California Region (HUC 18)

2. Central Calibrnia Subregion (HUC 1806)

3. Central California Coastal Accounting Unit (HUC 180600)

4. Salinas Cataloging Unit (HUC 18060005) and Monterey Bay Cataloging Unit (HUC 18060015)

Figure 3-8 shows the cataloging unit watersheds characterized by-8nit HUCs (also réerred to as
HUGS) located within and near the study area. The bulk of the study area is located within the
Salinas Cataloging Unit watershealso referred to as Salinas River watershed hereinyvith a small
portion of the study area near the mouth of the Salinas River within the Monterey Bay Cataloging
Unit watershed. The 10unit HUCs are shown in Figure 2 and listed in AppendixC, Watersheds in
the Study Areaalong with the associated 12unit HUCs.
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3.1.7 Hydrology and Geomorphology

The Salinas River watershed is the largest in the central coast@élifornia draining approximately
4,240 square miles of land in Monterey and San Luis Obispo Counties (Monterey County Water
Resources Agency 2014 Originating in the Los Padres National Forest, the headwaters of the
Salinas River begin in the Santa Lucia and La Panza Mountain Ranges and flow approximately 184
river miles north-northwest through the Salinas Valley and into the Monterey Bay near Gewsville
(Monterey County Water Resources Agency 20)4The principal tributaries of the Salinas River
floodplain within the study area are the Nacimiento River, the San Antonio River, San enoro Creek,
and the Arroyo Seco River (Figure2-7 and 3-8).

Many of the tributariesto the SalinasRiver watershedare ungaged, meaning that streamflow
generated within the watersheds is not monitoredOnly a handful of stream gagsexist in the
watershed and are shown on Figure 2-1a and 21b. Streamflow temperature and water quality are
not regularly monitored in the watersheds of the Salinas River, although flow at stream gage
locations along the main stem of the river is frequently sampled for wateruglity.3 For more details
on water quality data, see Section 3.10, Water Quality. The Salinas Valleyntegrated Hydrologic
Model, currently under development by USG&d MCWRAwill be useful for simulating runoff
generation in the watershedstributar ies to the SalinasRiver.

In the study area, he Salinas River is approximately 118 miles longnd can be roughly divided into
three major reaches based on the dominant channel morphologypper watershed Salinas River
Valley, and the Salinas River Lagoa he upper watershedreachis located fromRiver Mile (RM) 53
(near Greenfield)to RM 118(near San Miguél and characterized bySalinas RiverStream
Maintenance Program SMB river management units RMU9 1 and 2 The valley and river in the
upper portions of this reachbecome increasingly narrow and confinedThe second reach, from RM
53 to RM7, is characterized by a channel width (as measured from tepf-bank to top-of-bank)
ranging between 500 and2,000 feetand contains theSalinas RiverSMP RMUs 3 through .6 his
reach tends toward a weakly braided channdfi.e., a mainstem with side channelon either side that
are separated by sandbarsnd riparian vegetation). Thethird reach includes RM 7 to RM 0
containing the perennial portion of the river from Blanco Road to Highway 1 (referred to aSalinas
River SMPRMU 7) downstream to the SalinasiRer Lagoon. The lagoon is formed by a sandb#rat
separates the river from Monterey Bay (see Section 3.127Existing ConditionssubheadingSalinas
River Lagoon (RMU 7 to RM f)r additional information on the sandbar). The historical and existing
conditions of these three reaches are discussed below in the context of these three major reaches.

3.1.7.1 Historical Conditions
Upper Watershed San Miguel to RMU 2)

The upper watershedreach of the Salinas Rivelas defined for this LITMP spans from San Migue{RM
118) in northern San Luis Obispo County to R&3, upstream of and neaGreenfieldin central
Monterey County. The Salinas River channel is relatively narrow and confined in the uppgertion
of this reachas it passes through the narrow canyons of theoastal mountain ranges. The primary
tributaries of this reach, the Nacimiento River and San Antonio River, originate in the Santa Lucia
Range along the coast and enter the Salinas River from the southwest, upstream of Bradléye
Nacimiento River is 65miles long and drains 360 square miles in the study area (U.S. Geological

3 Seehttps://water.usgs.gov/lookup/getwatershed?18060005 .
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Survey 2018. TheNacimiento Damwas built in 1957. The San Antonio River i59 miles long and
drains 350 square milesin the study area (U.S. Geological Survey 2018'he San Antoniadlamwas

built in 1965. The peaks of the Santa Lucia Range from the southwestern boundary of these adjacent
watersheds were historically capable of producing aubstantial proportion of flow to the Salinas

River (as indicated by early flow records in Nacimiento RivelUSGS gage station 111495p@nd in

Salinas at Bradlej USGS gage station 1115050 Table 3608 ( EOOI OEAAI 1 Uh OEA

winter flow regime supported spawning runs of steelhead (CALFED 19\ @®uring the dry season,
the lower Nacimiento River was often intermittent resulting in long stretches of dry river bed
between a few isolated pools. Dry water years were characterized by no surface flow for long
periods of time (CALFED 19754 North of San Ardq the valley and river begin to wida, and the
main stembegins to morph into a more braided channel where it meetsrather large tributary
known as the San Lorenzo Creek. The San Lorenzo Creek drains a-2dare-mile watershed
(Appendix C) that originates in the Diablo Mountain Range andins through Peachtree Valley in
southern San Benito County before entering eastern Monterey Couraynd merging with the Salinas
River from the northeast in King City.

Salinas River VallegRMU 3 to RMU 6)

The Salinas River Valleyeach as defined for thi TMP spans from upstream ofSoledad(RM 53)
downstream to Blanco RoadRM 7). The major tributary in this reachis the Arroyo Secq which

drains a 275square-mile watershed that originates in the Santa Lucia Range and enters the Salinas
from the west near the city of Soledad.

With the exception of the lastl5 miles ofthe Salinas River Valleyeach, the Salinas River bed was
historically broad and sandy spanning up to about a half mile wide Theactive channel wasbare or
sparsely vegetated with willows and grasses, and punctuated with periodic loflow channels(e.g.,
narrow and shallow channels characterized by decreased flows of the dry sea3q®an Franciso
Estuary Institute 2009). It has long been characterized by lateral shifts in channel alignment, steep
banks, and nested sets of broad benches and bluffs. The outermost bluffs defined the lateral
migration limit and margin between theriver corridor and the valley floor. The lowest elevation

AAT AEAO EiT AAEAOAT U AAEAAAT O Oi OEAARAOEKEOAOCABAAOOAIEA

flooding andwere generally well-vegetated with willows, cotonwoods, brush, grasses, and some
oaks. Between the two were terraces, varying in number and extent (depending on the reach), which
were drier than the bottomlands and represented previously abandoned river floodplains.

Historical records from eighteenth-century explorers and nineteenthcentury surveyors often

described the banks of the Salinas River as fairly steep or nearly vertical as it constantly scoured and
rebuilt the channel bed and floodplain throughout much of the lower watershed (San Francisco
Estuary Institute 2009). These geomorphic processes led to a diverse array of habitats, including
meander cutoffs, oxbows, freshly scoured surfaces, riparian forest of varying ages, and wetlands
occupying abandoned channel segments and along natural levees. Ponds and depressional wetlands
were scattered throughout the Salinas Valley. Downstream of Spreckels, these features were widely
distributed across the Salinas Valley due to frequent migrations tfie river.

Prior to the construction of major reservoirs and diversion, Salinas Rivevalley reachexperienced a
considerable amount of variability in seasonal flows on both an average and intannual basis.
During the wet season, the sedimeriaden Salinas River would flood and overflow onto the adjacent

4 Historical accounts of San Antonio River hydrology could not be found.
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bottomlands, depositing sand as the river recegl (San Francisco Estuary Institute 2000 During
the dry season, the Salinas River was described as a discontinuous, shallow brook that regularly
maintained baseflows and substantial summertime poalin many of the reaches (San Francisco
Estuary Institute 2009). The presence of quicksarmd mentioned in many early accounts of the
river? indicates that nearsurface flows were likely substantial, eve during dry times.

Salinas River LagodRMU7 to RM 0)

Historically, the Salinas River Lagoon filled, opened, and closed according to seasonal variations in
river flow and coastal wave action. During the lowflow summer months, littoral processes would
build a sandbar at theriver mouth, closing the direct connection between th&alinas Riverand the
Monterey Bay Hagar Environmental Scienc015). In late fall or winter, storms would increase
SalinasRiver flow, filling the closed lagoon Hagar Environmental Scienc015). As water levels
continued to rise, inundating adjacent low lands bordering the lagoon, winter waves would work to
erode the dunefrom the ocean side. At some point, water levels in the lagoon would increase
enough to overtop the sandbar at the mouth, naturally opening the lagooil&gar Environmental
Science2015). The location ofthis opening to the Monterey Bay and the configuration of the lagoon
was dynamic in nature. Historical accounts put the mouth at locations spanning from south of its
present location (mapped by the U.S. Coast Survey in 1854) to as far north as Moss Lapimior to
1908), which appears to have been the most prevalent routésee Figure 39) (San Francisco Estuary
Institute 2009).

In 1947,the U.S. Army Corps of Engineers constructéide Moss Landing Harborand opened the
mouth of the Elkhorn Slough. The influence of freshwater was already markedly decreased by
reclamation ditching and well pumping. Now the wetland complex was exposed to daily tidal scour.
Extensive mudflats were exposedn the sloughs for the first time in recorded history. The old mouth
was less than 2 feet deep in a narrow channel (15 feet wide). The mouth is nowz3® feet deepand
the channel is a large, dominant feature (ABA Consultants 1989 he artificial mouth increased tidal
amplitude andvelocity in the estuary, leading to substantial tidal scour and contributing to lossf
wetland habitats (Elkhorn Slough Tidal Wetland Project 201p

. AAO OEA OEI A 1T &£ OEA EAOAT O A1 OOAT AA3O Ai i BI AGEITh
sloughs and wetland habitats to the south of Moss Landing, including the Moro Cojo Slougid
Salinas River (OSRRand Tembladero Slough. This has limited the amount of erosion in these sloughs
in addition to muting the tides and preventing salt water from intruding inlandduring high tides.
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1854 Lagoon and River, with mouth located nortlf Current Lagoon and River, with mouth locatec
near Moss Landing in its current location

Source: Central Coast Watershed Studies 2006
Figure3-9. Historical and Existing Terminus Location of the Salinas River

3.1.7.2 ExistingConditions

Over the past century and a half spanning from the first eur8merican accounts to now, the Salinas
River has gone through many changes that have impacted its hydrology agpebmorphology. These
changes began with the development of thBalinas Valleyas a major agricultural region primarily
dependent on groundwater for irrigation. As the amount of irrigated crops and pumping increased, the
amount of fresh water removed from he groundwater basin exceeded the amount replenished
through natural hydrologic processes. By the late 1930wvells in the Salinasvalley Basin near
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Monterey Bay had been abandoned due to excess salinity (California Department of Water Resources
1946). Accelerated encroachment of salinity into the groundwater basin was observed in 1943, which
led to an investigation of the Salina¥alley Basin (California Department of Water Resources 1946

and ultimately to the construction of the Nacimiento Dam in 1957 followed by the San Antonio Dam in
1965. These reservoirs have been primarily operated to capture winter flows and releaieem at a

low enough rate throughout the year to maximize groundwater recharge in the Salinas Valley aquifer
(CALFED 197% so that groundwater wells for irrigation continue to function.

Upper Watershed San Miguel to RMU 2)

The Nacimiento and San Antonio Rivers, historically capable of producing large flows, are now
regulated bydams operated byMCWRA(Monterey County Water Resources Agen@014). The
operation of these dams has significantly altered the seasonal distribution and magnitude of
streamflow in the Salinas Rver by reducing wet season flows and increasing dry season flows.

Sream gages at three locations in the upper watershedere analyzedwithin the study arez two

in Nacimiento River downstream of the current reservoir and one in the Salinas River at Bradley
(Figures 2-1a and 21b). After construction of the Nacimiento Dam, the Nacimiento River gage at San
Miguel (USGS 11149500) was decommissioneshd replaced by a gage at Bradley (USGS 11149400,
approximately 5 milesupstream of the San Miguel gage). Peak flow frequency analyses for all three
gages in the upper watershed are shown iflable 3-6. Analysis at the Nacimiento River gages before
and after dam construction showed significant reductions in peak return interval flows from

between 78% (for the 100-year event) to 95% (for the 2-year event).These values were not

adjusted to account for the 6% smaller watershed area reported at the pegiam gaye (USGS
11149500) because this difference was deemed insignificant relative to the large decreases
observed following construction of the damDownstream of the Nacimiento River and San Antonio
River, the Salinas River gage at Bradley was installed in 1®4%nly 8 years before the Nacimiento
Dam was completed. According to USGS guidelines for determining flow frequency (Bullelip.

17B), a minimum of 10 years of peak flow data are required. Therefore, tflew frequency analyses

at Bradleyare only shown for post-dam years.

Table3-6. Peak Flow Frequency Analyses for Gages in the Upper Watershed

Peak Flow (cubic feet per second)

Gage Years 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Nacimiento River 1938z1956 20,000 37,000 51,000 69,000 83,000 98,000
near San Miguel (pre-dam)

Nacimiento River 195772018 1,000 3,000 6,000 10,000 15,000 22,000
below Nacimiento (post-dam)  (-95%)  (-92%)  (-88%)  (-86%)  (-82%)  (-78%)
Dam near Bradley

Salinas River near 195772018 4,000 16,000 32,000 67,000 107,000 162,000
Bradleye

Source: U.S. Geological Survey 2018.

aUSGS Gage 11149500 located nele San Luis Obispo/Monterey County border, approximately river miles
downstream of dam (Latitude35°47'00", Longitude120°47'24" NAD27).

b USGS Gage 11149400 located approximatdyiver miles downstream of dam (Latitude 35°45'41", Longitude
120°51'16" NAD27).

cUSGS Gage 11150500 located approximately 6.5 river miles downstream of town of Bradley (Latitude 35°55'49
Longitude 120°52'04" NAD27).
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Comparison of pre and postdam mean monthly flows can provide insights into shifts in average
seasonal flow timing and magnitude. In the Nacimiento River, the natural flow prior to dam
construction reflected the seasonal naturef rainfall in the watershed? with the majority of the
stream flow occurring during the wet season from December to April (Figure-320). Following the
completion of Nacimiento Dam, average stream flows during the winter and spring wet season were
reduced in magnitude, and releases during the dry season increased substantially. Similar effects
can be observed in the Salinas River at Bradley, which accounts for the combined effect of both
upstream damsin addition to other upstream operations such as the SaatMargarita Dam(Figure
3-11). This gage shows a more pronounced delay in the timing of seasonal flows from January to
February, greater reductions in average winter flows, and greater increases in average summer
flows.
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Figure3-10. Mean Monthly Flow in Nacimiento River, Before and After Dam Construc{id8GS
11149400and 11149500)

Salinas River LoAigerm Management Plan February 201

3-23



Monterey County Water Resources Agency Historical and Existing Conditic

1600

1400

[EEN
N
o
o

1000

800 &

600
400 \//\\\’
200 AN

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

Mean Monthly Flow (cfs)

—@— After Nacimiento Dam (1957-2018)* Before Nacimiento Dam (1948-1957)

Source: U.S. Geological Survey 2018.
*A portion of the analysis period also includegffects of San Antonio Dam (constructed in 1967)

Figure3-11. Mean Monthly Flow in Salinas River at Bradley, Before and After Dam Construction
(USGS 11150500)

Salinas RiveYalley (RMU 3 to RMU 6)

Relative © historical conditions, the channel bed in this reach has narrowed significantly and
become more highly vegetated, with varying amounts of vegetation growing on bars and the channel
bottom (Monterey County Water Resources Agen@014). In the past, seasonal high flows regularly
scoured the bars and channel bottom, transporting sediment and leaving the Salinas River channel
bed largely bare. The combination of reducepeakflow and increased summer flows caused by the
operation of the NacimientoDam starting in 1957 and the San Antonidamstarting in 1967 has

today allowed vegetation growth to expand onto the bars and channel bottom and largely persist
there. This vegetation grovth has increased since the résed operation of NacimientoDamin April
2010 (Monterey County Water Resources Agen@014).

Today, agricultureoccurs inwhat was once the riparian corridor (i.e., the bottomlands) of the
Salinas River. As a result, significant narrowing of the riparian corridor has occurred throughout this
reach. Landowners along much of th8alinasRiver have historically constructed levees to protect
agricultural lands from flooding (Monterey County Water Resources Agen@014) and continue to

do so today Many of these informal levee sections are not engineereahd areoften composed of
sand, broken concrete, ath other construction materials (Monterey County Water Resources Agency
2014). The bank slopes below the levees are generally weleégetated.

Flow frequency analyses for the gages located ihis reach are presented inrable 3-7. While the
Salinas River hydrology has been altered by dam construction and diversions, both San Lorenzo
Creek and Arroyo Seco are unregulate@herefore, the hydrologic patterns of these watersheslare
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likely more similar to historical conditions than those in the mainstem of the Salinas River. These
data show that San Lorenzo Creek contributes a much lower proportion of flow to the Salinas River
than Arroyo Seco. Comparison of the return interval flows in the Salinasver at Bradley» before

the inputs of San Lorenzo Creek, to the Salinas River at Soledad, after the inputs of San Lorenzo
Creek but before Arroyo SecoTable 37)? shows a drop in peak flows between the upper
watershed and the Salinas Valley (i.e., upstream and downstream of San Lorenzo Creek). In other
words, the small flows of San Lorenzo Creek are insufficient to offset the downstream water loss
from groundwater infiltration and evaporation. In contrast, flows in the Salinas River downstream
of Arroyo Seco (Salinas River at Chualar gageTable 3-7) are considerably higher than flows
upstream of the Arroyo Seco confluence (Salinas River at Soledad gage), desp#eds likely to
groundwater infiltration.

Thefarthest downstream gage near Spreckels contained a long enough period of record to compare
flow frequencies before and after construction of the Nacimiento and San Antoriams(Table 37).
These gages showeaductions in peak flows between 3% (fothe 50-year event) to 54% (for the 2-

year event) and an increase in peak flows of 12% for the 18@ear eventfor the period of record

after dam construction. Although reductions in low to moderate peak flows would bexpected as a
result of upstream dam construction, some proportion of these changes may also be due to
differences in the number of events and hydrologic characteristics represented by prand post

dams periods of record.

Comparisons of Salinas River m@amonthly flows near Spreckels before and after dam construction
show reductions by up to 50% from predam conditions during the winter and spring wet season
(December to April) and substantial increases during the dry season (Figure1®). However, the
timing of peakwet season flows appears to have remained unchangerhis is likely related to the
fact that the Arroyo Seco, a significant contributor to Salinas River flows, remains undammed.

Table3-7. Peak Flow Frequency Analyses for Gages in the Salinas Riaarshed in the
Management Area

Peak Flow (cubic feet per second)
Gage Years 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Salinas Riverz Bradley 195722018 4,000 16,000 32,000 67,000 107,000 162,000
(USGS 11150500)
San Lorenzo Creek King City 195922017 1,000 3,000 6,000 10,000 13,000 17,000
(USGS 11151300)

Salinas Riverz Soledad 196972018 2,000 12,000 26,000 58,000 94,000 142,000
(USGS 11151700)

Arroyo Secoz Greenfield 196272018 7,000 12,000 15,000 19,000 22,000 26,000
(USGS1151870)

Arroyo Secoz Soledad 190672018 8,000 14,000 18,000 24,000 28,000 32,000
(USGS 11152000)

Salinas Riverz Chualar 197672018 5,000 15,000 27,000 52,000 80,000 120,000
(USGS 11152300)

Salinas Riverz Spreckels 193071956 8,000 33,000 53,000 75,000 88,000 99,000
(USGS 11152500) (pre-dams)

195772018 3,700 17,000 33,000 60,000 85,000 111,000
(post-dams)  (-54%) (-48%) (-38%) (-20%) (-3%) (+12%)
Source: U.S. Geological Survey 2018.
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Figure3-12. Mean Monthly Flow in Salinas River near SprelskBefore and After Dam
Construction(USGS 11152500)

Salinas River LagodiRMU 7 to RM 0)

Today, water levels in the Salinas River Lagoon are managedMZWRAto limit flooding of adjacent
agricultural lands and homes (Hagar Environmental Science 2015These management actions
include releasing flows through aslide gate to theOSRand periodically lowering the sandbar

elevation to allow direct outflow to the ocean (Figure 21a). Sandbar management involves gradm

or excavating a drainage channel across the sandbar to drain the lagoon at the critical elevation. At a
stage ofabout 6 feet- National Geodetic Vertical Datuni929 (NGVD 29)(8.7 feet North American
Vertical Datum1988 [NAVD88]), the lagoon begins t@rest the south bank and floods an extensive
area of low marsh vegetation in the Salinas National Wildlife Refuge to the south of the lagoon
(Hagar Environmental Science 201§ 8 4 EAOA A OA ltural figld lorittte inagth Sid€ & thed O
lagoon that also begin to be inundated under these conditions. The initial breach usually occurs in
conjunction with winter storms in November through January, but can occur anytime between
October and June (Hagar Eimonmental Science 2019. River flow may recede to low levels between
storms and, depending on tide and wave conditions, the mouth may close again for periods of time
with subsequent natural orartificial opening (Hagar Environmental Science 20)5Figures 3-13).
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Figure3-13. Percent ofTime the Salinas River Lagoon Marsh Plain wasndated byWater for
20152017
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In April 2010, MCWRAbegan operation of theSalinas River Diversion Facilitf SRDF located at
about RM 4.8 near the upper part of the Salinas River Lagoon as part of 8adinas Valley Water
Project (SVWB. Water released from Nacimient@nd San AntonioDamsare impounded and
diverted at the SRDF throughout the irrigation season (April 10 October 31). When the SRDF is in
operation, MCWRAIs required to provide bypass flows to the lagoon based on water year type.
Before implementation of theSVWR there was no requirement for provision of flow to the lagoon,
and there was generally no flow to the lagoon after storm flows ceased in the spgi(a pattern more
consistent with natural river flow patterns before development of the Salinas Valley for agricultuje

3.1.8 Historical Flooding

The Salinas River and its valley have a long history of flooding because of the broad valley
topography and the fashy hydrology characteristic of the area. As agricultural and urban
development in the floodplain has increased ovetime, the adverse effects oflooding have grown.
Flooding alongthe Salinas River has caused significant damage and economic impactsh® riegion.
Significant floods occurred in the following years.

March 1911: Described by theSalinas Daily Indeyaper as a disastrous event that destroyed
over 2,000 acres of farmland.

January and February 1969: Two floods each caused Monterey County todeelared a disaster
area.

February 1978: A series of storms caused extensive beachfront and coastal damage.

- AOAE pwywod O%l . Edid OOI O O AOI O6CEO AT A@GOOAI Al
and storm waves along the coast, and heavy rains cénug extensive flooding and erosion in the
valley.

March 1995: A significant winter storm brought devastating flooding and extensive damage
throughout the county, including loss of life.

&AAODAOU pwwyd ! OAOEAO 1 £ O%thatimpacddagrickliaralOAO OOT O
lands and thecity of Salinas. Several communities were evacuated, and Monterey County was

declared a disaster area. Countywide losses from these storms were estimated at over $38

million, with agriculture -related losses totalingover $7 million and involving approximately

29,000 damaged acres.

More minor flood events occurred in recent years such as 2005, 2011, and 2017, causing minor
flood damage. Flood propensity by reach is described in the sections below.

Upper Watershed (SaMiguel to RMU 2)

The upper watershed from San Miguel to RM 94 is characterized by a narrow channel form
compared to the Salinas Valley. There is little development along the mainstem or Nacimiento and
San Antonio Rivers in this reach, and therefore floodg and flood risk are not significant. As the

river widens and the valley supports more developmenincluding King City and the San Lorenzo
Creekfrom RM 94 to RM 53, flooding becomes a risk. Because of this development, and the fact that
the channel is gaerally shallow with a broad floodplain, this portion of the reach is more prone to
flood risk.
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Salinas River Valley (RMU 3 to RMU 6)

The Salinas Valley as characterized within RMU 3 to RMU 6 is highly developeith agriculture
throughout its length aswell as the cities of Greenfield, Soledad, Gonzales, Chualar, and Salinas.
Because of this development, and the fact that the channel is generally shallow with a broad
floodplain, the Salinas Valley is an area of major flood risk. Flood risk and histori¢dbbod damage
tends to be greatest at the northern end of the valley, with the communities of Gonzales, Chualar,
and Salinas subject to the greatest flood risk.

Salinas River Lagoon (RMU 7 to RM 0)

This reach encompasses the mouth of the river and lagoémom Blanco Road downstream, and
includes the communities of Marina, Moss Landing, and Castroville. Flood risk is extremely high in
this area due to low land surface elevations, the potential for storm surges from the ocean, and the
influence of the sand lar on flooding. When tidal conditions limit Salinas River outflows via the sand
bar or the OSR this reach can be subject to extreme flood risk

3.1.8.2 Additional Flooding Sources

The Gabilan/Tembladero watershed is 457-square-mile drainage (also known as the Reclamation
Ditch System)located to the northeast of the SalinaRiver watershed and is known to cause
localized flooding (Figures 2-7 and Figure 314). The watershed includes the following
subwatersheds: Tembladero Slough, Merritt Lad, Santa Rita Creek, Espinosa Lake, Gabilan Creek,
Natividad Creek, Alisal Slough, and Alisal Creek. The watershdrdins the Gabilan mountain range
west through the city of Salinas and the agriculture lands of the Lower Salinas Valley (northern end
of the watershed) through multiple drainages before joining theOSRhalfway between the lagoon
and Moss Landing Harbor.

The hydrologic regime of the water bodies in th&abilan/Tembladerowatershed varies markedly.
The streams are norperennial in the uppermostsections, perennial or neafperennial in certain
reaches midway down the range, and then again neperennial in the lowest parts of the watershed
as the streams begin to flow over old alluvium at the foot of the range. Upon entering the broad
system of dluvial plains that is the Salinas Valley, most of the streams are n@erennial, sparsely
vegetated and relatively small. As they near the cities of Salinas and Castroville, tHeinages
become wider, with perennial standing water (urban runoff, agricukural tailwater, and permitted
discharges) in the dry season and storm runoff in the wet season. Finally, within a femiles of the
coast, thestreamsflow into an extended brackish, suktidal slough. The lowest reaches are joined by
overflow (slide gatezcontrolled) from the Salinas River Lagoon to become a badleach swale that
runs behind the dunes toward Moss Landing HarbafFigure 3-14). The whole system is highly
episodic; flooding of managed lands adjacent to streams and channels is not uncommon.
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Figure3-14. Locations of Major Surface Water Pump Stations in the Gabilan/Tembladero Watershed
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Since preEuropean times, the hydrology of the study area has been dramatically altered. An extensive
system of interconnected suktidal lakes and swamps existed where thdrainagesexist today. Most of
the lakes are now farmed but still flood regularly during winter storm events, providing valuable
detention storage. The impervious area has increased significantly with the expansion of the cities of
Salinas and Castroville. The finaesult in the middle to lower sections of the watershed is that there is
less standing water in the dry season and more runoff in the wet season.

Following the dewatering of the original lakebeds, land subsidence (Bechtel Corp 1958 up to
several feet was observed, resulting in poor natural drainage of surface waters. To prevent flooding
of both agricultural and urban lands, surface water pump stations have beamstalled throughout

the system. Today, MCWRA operaeand maintainsseveralpump stationsin the

Gabilan/Tembladero watershedas shown inFigure 3-14 and described in Chapter 25ection 2.3.3.3
Other Facilities

During high discharge events (especially before the river mouth sand berm is breachethe
combined discharge of theOSRand the Gabilan/Tembladero watershed carcause localized flooding.
Recent flooding events resemblegrojections by the Federal Emergency Management Agency
(FEMA) Flood Hazard maps (Figure 3-15aand 3-15b). On December 12, 2014, localized rainfall
within the Gabilan hills caused discharges of almost 700 cfs within th@abilan/Tembladero
watershed (specifically from Gabilan Creek) while, during that same period, the Sadis River flowat
Spreckelsdid not surpass 10 cfs. River flows increased during winter king tides, reducing discharge
capacity through the PotreroRoadand Moss Landing tide gates, causing significant flooding of
agriculture lands within the lower SalinasValley (Figure 315a). Crop losses were estimated at more
than $2 million (Central Coast Wetlands Group 2017)

100-year inundation December 2014

Source: Central Coast Wetlands Group 2017
*Red arrows indicate water flow direction.

Figure3-15a. FEMA 100rear Inundation Area€ompared to theDecember 2014 Flooding in the
Gabilan/Tembladerowatershed
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A significant areathat includes agriculture, residences, and businesses around Moss Landiag
currently vulnerable to flooding from the Gabilan/Tembladero watershedand OSR Many of the

farm fields vulnerable to flooding within the Moro Cojo Slough have been purchased feetland
restoration or conservation. Other historical wetland areas within the GabilafTembladero

watershed between Castroville and Salinas remain in agriculture production through the aid of

water lift stations that pump water from drainage systems in thdow-lying areas. Water elevation

within these basins can be more than 8 feet below sea level. Obviously, these areas are vulnerable to
flooding in the winter and have provided flood attenuation service to downstream resources during
flood events.

Projected impacts from coastal flooding (wave overtopping dunes and levees causing inland
the surrounding area face in the future. By 2100 several portions of éhprotective dunes complex
are projected to no longer restrict ocean waves, leading to significant flooding within the lower
Salinas Valley. The longerm preservation of the Salinas State Beach dunes complex and the
effective restriction of storm surge ifand of Potrero Road are critical to the future viability of the
southern Moss Landing region. The potential for inward migration of these dunes is likely but will
come in conflict with present land use of those properties.

3.1.9 Groundwater

The Salinasvalley Basin is thelargest coastal groundwater basin in Central Californisand
groundwater is avaluable resourceEl O O E Aagriduture-bAseddeGonomyAlthough the Salinas
River is ultimately the primary water supply for the valley, most of the water usg first infiltrates
from the Salinas River into the underlying sediments before being extracted for use through
groundwater pumping. Therefore, the Salina¥alley Basin serves as a critical reservoir for seasonal
water storage, filled by wet season flowsand depleted during the dry season when the agricultural
water supply demand is greatest. The groundwater reservoir also provides critical storagkiring
multi-year droughts, providing water supply when surface water resources are depleted
Nevertheless conveyance of groundwater is a slow proces3ypical time for groundwater to flow a
mile down the valley within the alluvial aquifers is in the range of 10 to 20 years. The local rate of
groundwater recharge and the aquifer thickness influencéhe quantity of available groundwater
locally.

The following sections provide an overview of the groundwater basins present in the study area, the
sources of groundwater, and groundwater pumping in the Salinas Valley.

Groundwater Basins

For groundwater management puposes the California Department of Water ResourceDWR)
(2003) divided the SalinasvValleyBasin into groundwater subbasins

180/400 -Foot Aquifer (also referred to as Pessure).
East Side Aquifer

Forebay Aquifer.

Upper Valley Aquifer

Paso Robles Area
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Seaside Area
Langley Area

Corral de Tierra Area (alsaeferred to asMonterey subbasin)

Groundwater within the Salinas Valley is present in a sequence of watbearing alluvial deposits
that range in age from Pliocene through Quaternary, each of which can be up to 2,000 feet thick
(California Department of Water Resources 2003Monterey County Water Resowes Agency
2017a). The stratigraphic (rock layer stratification) and hydrostratigraphic (hydrologic
characteristics relating to groundwater flow) nomenclature of the Salinas Valley Aquifer Syem is
summarized below (from oldest to youngest) and illustrated orfFigure 3-4.

Deep Aquifers, which are present ithe northern Salinas Valleyinclude portions of the Santa
Margarita, Purisima or Pancho Rico, and Paso Robles Formations, and rangegm faom late
Miocene to early Pliocenedpproximately 12 to 4 million years). The deep aquifer system
sometimes is called the 90€foot aquifer.

The Paso Robles Formation consists of alluvium deposited in Pliocene and Pleistocene time and
is an important aquifer for the entire valley.In the northern portion of the valley this aquifer is
known as the 40@Foot Aquifer (also called the Pressure 406-oot Aquifer). In many locations
between thecity of Salinas and the coast, fingrained, low permeability zoneswithin the Paso
Robles Formation collectively function as an aquitardcalled the 400-Foot/Deep Aquitard that
limits the hydraulic connection between the 400Foot Aquifer and the underlying Deep Aquifers.

Near the coast, upper portions of the 408-oot Aquifer consist of the Aromas Sands, which are
Pleistocene windblown dune sand deposits that overlie the Paso Robles Formatiorarther
south in the Salinas Valley, the Aromas Sands transition to the Paso Robles Formation.

Pleistocene Valley Fill depositeind upper portions of the Aromas Sands near the coast comprise
the 180-Foot Aquifer. Finegrained intervals within the Aromas Sands near the coast comprise
the 180/400-Foot Aquitard that limits the hydraulic connection between the 188Foot and 400
Foot Aquifers.

Discrete aquitard intervals are not present within the aquifer systems in the East Side Sarba
Consequently, the upper portions of the aquifer system are unconfingdowever, the cumulative
influence of local finegrained intervals within the codescing alluvial fans results in semi
confined to confined conditions at depth.

The Salinas Valley Aquitard (SV) consists of finegrained, low permeability clayey sediments
that were deposited in an estuaryenvironment during high sealevel conditions in late
Pleistocene time. The extent of the SVA is limited to the 18000-Foot Aquifer subarea It is over
100 feet thick near the Monterey Bay Coast but thins to 25 feet near tbity of Salinas and
pinches ou farther south near the cities of Chualar and Gonzales. TB&Ais an important
limitation to hydraulic connection between surface water or shallow groundwater and the
underlying aquifer system.

In the ForebayAquifer and Upper ValleyAquifer subbasins, the Plio-Pleistocene stratigraphy is
similar to and correlates with the northern portion of the valley, however, the extensive
aquitard intervals are not present. The result is an unconfined aquifer system and greater

5 An aquitard is a bed of low permeability that slows but doesat prevent vertical groundwater flow.
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hydraulic connection between the aquife system and the Salinas River and higher recharge

rates. The thickness of the aquifer system also decreases in the Upper Vahepifer subbasins.
Recent deposits (<10,000 years) include fluvial deposits along portions of the Salinas River
Corridor and sand dunes near the coasfTable 3-8).

Table3-8. Stratigraphy and Hydrostratigraphy for the Salinas River

Period/Epoch Formation Hydrostratigraphy
Holocene Recent Alluvium Shallow Aquifer
= Salinas Valley Aquitard
£ o Valley Fill
== (&= Pressure 180-Foot Aquifer
Q = )
" &) Aromas Sands :
S5= S Pressure 180/400-Ft Aquitard
Qv 9 (near coast)
N - —
Dif Pressure 400-Foot Aquifer
Paso Robles Pressure 400-Foot/Deep Aquitard
: Purisima/
«| Pliocene : .
>3 Pancho Rico Deep Aquifers
Suw
5o Santa Margarita
= o
“|  Miocene
Monterey Minimally water-bearing »
g
Mesozoic Granitic basement Non water-bearing 3

MYA = Million Years Ago
Source:Kennedyand Jenks2004.

Groundwater Recharge

Precipitation in the Salinas River watershed (HU@® Cataloging Unit) results in runoff and
streamflow, which subsequently enters the Salina¥alley Basin through percolation, primarily in
streambeds where flow is concentrated. Streamflow from the surroundig subwatersheds

represents a major source of recharge to the aquifers of the Salindalley Basin (California
Department of Water Resources 1946California State Water Resources Board 1958rown and
Caldwell 20159. The amount of runoff generated by individuasubwatersheds depends on the
amount of precipitation, topography, vegetate cover, and ability of soils to absorb water. The Santa
Lucia Mountains, on the west side of the Salina&lley Basin, contribute approximately 70% of the
total runoff to the SalinasValley Basin (California State Water Resources Board 1956
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The soil type and timing of precipitation and river flows are critical factors for rechargdn areas

with soil of low permeability (e.g., clagy soils), infiltration of water is slow and the majority of

rainfall or river flow runs off over land. In areas with soil of high permeability(e.g., gravel water

can infiltrate rapidly into the ground. Recharge is also influenced by the watenolding capacity
(specific retention) of soil. Generally, finegrained soils .g.clay) retain larger amounts of water
than coarsegrained soil (e.g.sand). Water retained by the soil matrix is utilized by root systems to
meet evapotranspiration demands of plants and isGE OEA AT O1T OO0PPI 00 1 AOGEOA
AAOI ET ¢Co AOI PO AOOET ¢ OEA AOU OOiIiiT AO i11O0EOS
Recharge to groundwater (deep percolation) only occurs when the retention capacity of the reot
zone is exceeded and water infiltrates below the depth of roots. Likauch of the western states

with semi-arid climate, deep percolation of rainfall in the Salinas Valley only occurs episodically.
Under natural conditions, the Salina¥alley Basinaquifer system is recharged by infiltration from

the Salinas River and tribuaries and bydirect infiltration of rainfall. Based onmodeling for MCWRA
infiltration of rainfall accounts for approximately 24% of natural recharge and the infiltration from
the Salinas River gstem accounts for the balancegpproximately 76% (Rosenbeig 2001).

In agricultural areas, someadditional recharge occurs as infiltration of irrigation (return flows).
However, the source of most of the irrigation is pumping of groundwater. Although the irrigation
return flows could be considered an additionagroundwater rechargesource, it is generally more
useful to treat it as a decrease in the net pumping (i.e., the net agricultural water use is equal to
groundwater pumping minus return flow infiltration).

Areas identified by Rosenberg (2001)as beingfavorable for recharge are shown on Figure-3 and
are based on the following criteria

Area must overlie a demonstrated aquifer system.

Surficial soils must have moderate to high infiltraion capacity and low to moderate retention
capacity (e.g., sandy soils).

The land is undeveloped (as noted above, agricultural return flow infiltration is not treated as
recharge).

Many of the alluvial deposits along the Salinas River corridor are favorabtecharge areasHowever,
much of the valley fill in the Salinas Valley is not favorable due to fingrained texture, which
results in relatively low permeability and high retention. The alluvial fans ofthe Arroyo Secoarea
and on the east side of thealley have high recharge potential, as does the alluvial fill in the San
Antonio Valley areaand soils of the Fort Ord and Seaside argea

Recharge is also sensitive to the total and temporal distribution of rainfall over the yedfor semk
arid climates smilar to Salinas ValleyBlaney (1933 estimated threshold rainfall totals of 17 inches
per year on native soils, and 11 inches per year on irrigated fields for significant amounts of
recharge to occur. The threshold is loer for irrigated land because the soils are wetter at the
beginning of winter so less rainfall is required to exceed the retention capacity of the soils.
Rosenberg (200) concludes thatbecausemost of Salinas Valley haaverage annual rainfall of less
than 17 inches, even for favorable soil conditions, recharge of groundwater from rainfall is likely a
rare occurrence.
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Relative to natural conditions, irrigation increases the amount of deep percolation from rainfall, but
the typical increase in recharge is more than offset by the evapotranspiration during the growing
season. The groundwater pumping to meet irrigation needs typically exceeds the deep percolation
enhancement by 20 to 30 times (Rosenberg 2001

Groundwater Pumping

Water was diverted from the Salinas River for irrigation as early as 1797. As agriculture expanded,
the Salinas River could no longer meet water demands and growers began pumping groundwater in
the late 1800s. Inthe early 1900s USGS reported 270 wells in the alluvial basin from the coast up to
about King City (Hamlin 1909. The USGS study also noted several pumping plants along the Salinas
River that each extracted as much as 10,0@&llons per minute, which equates to 16,000 ARfrom

the river and wells along the river. According to records during census investigations, the number of
reported active wells in the Salinas Valley increased from 102 in 1909 to 606 in 1919 and 1,176 in
1929 (Brown and Caldwell2015b).

By 1944, groundwater pumping in the entire valley was estimated to be 350,000 AFY (Brown and
Caldwell 2015b). Since the late 1940sirrigated acreage within the valley has increased
substantially, with steady increases in the 1940s and 1950s and rapid increases in the 1960s and
1970s (Figure 316). Groundwater use in the Salinas Valley peaked in the early 1970s, then started
declining due primarily to changes in crop patterns, continued improvements in irrigation efficiency,
and some conversion of agricultural lands to urban land uses. Total irrigated acreage has remained
relatively constant since the 1980s (Monterey County Water Resoees Agency 2006. Urban
development, however, is experiencing continued growth, predominantly in the Castroville,
Gonzales, Greenfield, King City, Marina, Salinas, and Soledad areas. Thedses in urban water use,
particularly on non-irrigated lands in the northern portion of the Salinas Valley, place additional
pressure on groundwater pumping.The reported total irrigated acreage in the Salinas Valley in
2016 was 181,610 acreslonterey Caunty Water Resources Agencg017b).

According to the analysis of historical storage changes in the Salindalley Basin (Brown and
Caldwell 2015b), the overdraft of groundwater that occurred in the mid1940s and 1950s was
mitigated in part by the management of the flows in the Salinas River by the reservoirs. In
particular, early groundwater storage losses in the Forebay Aquifer and Upper Valley Atgri
subbasins were entirely recovered once both reservoirs were in operation (starting water year
1967). However, operation of the reservoirs provided little mitigation of storage losses in the
180/400 -Foot Aquifer and East Side Aquifer subbasins becausguifers in these areas are largely
disconnected from the Salinas River.

6 One acrefoot is equal to 325,851 gallons. One actfeot/year is equal to 0.62 gllon per minute.
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Today, groundwater meets almost all agricultural and municipal water demands in the Salinas
Valley, with agriculture constituting approximately 90% of the demand. In 2056 MCWRAreported
an estimated total pumping of 509,000 AFY in the Monterey County portion of the Salinas Valley,
with the following distribution by subareas’ (Brown and Caldwell2015b).

23% in the PressureSubarea(180/ 400-Foot).

19% in the East SidéSubarea

29% in the ForebaySubarea(including the Arroyo Seco cone)
28% in the Upper ValleySubarea

Since 1993, to help manage groundwater resources in timeanagement areaowners of wells with a
discharge pipe of3 inches in diameter or greater have been required to report annual pumped
guantities to MCWRA The annual agricultural pumping totals are reprted from November through
October, and the urban pumping data is reported for each calendar yeMCWRAcompiles the
pumping data and provides a report each year (Monterey County Water Resources Agef6y8a).
The groundwater pumping data reported byMCWRAby the four major subbasinsare presentedon
Figures 3-17 through 3-20.

Pressure Subbasin Groundwater Extraction
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Figure3-17. Total Reported Groundwater Extraction in the Pressure Subbasin

7 MCWRA compiles and reports groundwater pumping data by subareas. The MCWRA subareas and DWR
subbasins are similarbut not identical in extent.
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Eastside Subbasin Groundwater Extraction
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Figure3-18. Total Reported Groundwater Extraction in the Eastside Subbasin

Forebay Subbasin Groundwater Extraction
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Fgure 3-19. Total Reported Groundwater Extraction in the Forebay Subbasin
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Upper Valley Subbasin Groundwater Extraction
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Figure3-20. Total Reported Groundwater Extraction in the Upper Valley Subbasin

In the Upper Valley Subarea, groundwater wells are relatively shallow, and the aquifers system is
unconfined. The wells are mostly clse to the Salinas River. Compared to the deeper wells in the
northern subareas, the production rates from wells in the Upper Valley Subarea are more influenced
by short-term fluctuations in recharge, which influences depths to groundwater.

Shallow groundwaer in the Forebay and East Side Subareas also is unconfined, but seomfined at
depth. Because of the greater thickness of the aquifer system and deeper wells, groundwater
pumping rates in the Forebay and East Side Subareas are relatively stable. Howeeentinued
overdraft of groundwater in the East Side Subarea has contributed to the lowering of groundwater
levels well below sea level north of Salinas.

Groundwater production in the Pressure (180/400-Foot) Subarea is mainly from the 18&Foot and
400-Foot Aquifers, which are generally under confined conditions. Because of groundwater levels
below sea level, seawater has been intruding the 18Boot and 400Foot Aquifers for many decades.
Seawater intrusion of the coastal margin aquifers of Salinas Valleyas first documented in 1946
(Monterey County Water Resources Agency 204y. MCWRA has monitored groundwater levels
sincethe 1940s. Water levels are measured monthly at approximately 94 wsland annually at
approximately 400 wells in the Salinas Valley. MCWRA monitors the extent of seawater intrusion by
measuring the chloride content in a network of wells in the northwestern portion of Salinas Valley.
Today, seawater intrusion extends appreimately 7 miles inland within the 180-Foot Aquifer and 4

8 MCWRA defines the seawater intrusion front as the inland extent at which the concentration of chloride in

groundwater is at least 500 mg/L. A chloride concentration of 500 mg/L is twice the National Secondary Drinking

Water Regulation (250 mg/L) and exceeds the chloride concentrationf 350 mg/L, which is considered by the L&
Department of AgricultureOi  AA T £ O#1 AOGO ))) zZ ETEOOEI OO 1 0 061 OAGEOAEAA(
(Monterey County Water Resources Agey 2018a).
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miles inland in the 400-Foot Aquifer (e.g., Monterey County Water Resources Agency 2012, 2817
Figure 3-21 shows a timeseries of the cumulative area of the 1800t and 406Foot Aquifers with
chloride concentrations exceeding 500 milligrams per liter (mg/L).
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Figure3-21. Cumulative Area with Time of Seawater Intrusion in X&hd 400-FootAquifers
(areas with chloride exceeding 500 mg/L)

To help decrease the rate of seawater intrusion, since 1998 the Castroville Seawater Intrusion Project
(CSIB has delivered recycled water and groundwater pumped from supplemental wells to the
Castroville area for irrigation to facilitate a decrease in pumping rates near the coast. Since 2010the
CSIP has been supplemented with treated surface Salinas River watdeasedfrom the reservoirs,
which is a component of theSVWPR Average annual pumping in the Pressure (180/40@-oot) Subarea
was 134,068 AFY from 1970 to 1997 (Montgomery Watson 1997and 117,330 AFY from 298 to

2015 ( Monterey County Water Resources Agency 2017data provided by MCWRA). These data
reflect a 12% decrease in average pumping in the Pressure Subarea after CSIP deliveries began.

For management recommendationsdVICWRAalso has defined an area impacted by incipient

seawater intrusion based on a threshold chloride concentration in either the 18600t or 400-Foot

Aquifer of 250 mg/L, which is the National Secondary Drinking Water Retation for chloride

(Monterey County Water Resources Agency 2017bAs illustrated byFigure 3-22 (Monterey County

Water Resources Agency 2011dh OEA AAAOAAOA E1 bpOIi PEI C xEOEEIT OE,
and SRDF deliveries began is substantiapproximately a 32% decrease in the annual rate of

pumping since CSIP deliveries began in 1998, and 46% since the additibdaliveries from the

SRDF, relative to pumping th& years (199571997) before CSIP came online.

A decrease in the rate of advancement of seawater intrusion because of replacement of some
pumping by CSIP and the SRDF water deliveries can be seen on FiguPd. However, groundwater
levels are still below sea level in aquifers near the coast and therefore seawater intrusion continues.
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Source: Monterey County Water Resources Agency 2017b

Figure3-22. Annual Reported Groundwater Extractions in the Press@abasind ! NS 2 F L YLI C
from 1995 to 2015

3.1.10 Water Quality

Water quality is a measure of the physical, chemical, and biologicdlaracteristics of water. The water
guality of a stream is controlled by multiple factors, including the chemical and physical nature of
streambed material .g.erodibility, grain size, rock type) and influences from outside the stream
corridor, such asquality of groundwater and upstream runoff that may be recharging the stream
system (Monterey County Water Resources Agency 2014 he California PorterCologne Water
Quality Control Actof 1969, which became Division Seven of the State Water Code, establishes the
responsibilities and authorities of the nine Regional Water Boardand the State Water Resources
Control Board to coordinate and control water quality. Each Region&Vater Board is directed to
O..formulate and adopt water quality control plans for all areas within the regiodFor each water body
in the regional jurisdiction, these plans are required to degnate beneficial useshat are to be
protected, water quality objectivesthat protect those uses, and an implementation plathat
accomplishes those objectives (Central Coast Regional Water Quality Control Board 2817

The Salinas River is in the jurisdiction of the Central Coast Regiovdhter Board. Table 39
summarizes designated beneficial uses for a selected subset of waterbodies in the study area from
the Basin Plan for the Central Coastal Region (Central Coast iRegl Water Quality Control Board
2017a),and Table 3-10 outlines the U.S. Environmental Protection Agency 303(d) listings that are
impairing the beneficial uses for each water ggment (U.S. Environmental Protection Agenc3018).
Figure 3-23 portrays the impaired waterbodies in the Gabilan/Tembladero watershed.
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Table3-9. Designated Beneficial Uses by Waterbody

Historical and Existing Conditic

-

R R EEE T
Waterbody s 2 £ 2 5 B & £ 0 2 s 5 @3 0% 35
Nacimiento Rver (downstream of reservoir) X X X X X X X X X X X X
San Antonio Rver (downstream of reservoir) X X X X X X X X X X X X
Salinas Rver (Nacimiento to Chualar) X X X X X X X X X X X X X X
San Lorenzo Creek X X X X X X X X X
Salinas Rver (Chualar to Spreckels) X X X X X X X X X X X X
Arroyo Seco X X X X X X X X X X X X X
Salinas Rver (Spreckels to Lagoon) X X X X X X X X X X
Salinas River Lagoon (North) X X X X X X X X X X X X
Salinas River Refuge Lagoon (South) X X X X X X X X X X X
Source:Central Coast Regioal Water Quality Control Board2017a.
Key to beneficial uses:
AGRz Agricultural Supply MUN - Municipal and Domestic Supply
BOILz Preservation of Biological Habitats of Special Significance PRO Industrial Process Supply
COLDy Cold Fresh Water Habitat RAREz Rare, Threatened, or Endangered Species
COMMz Commercial and Sport Fishing REC1z Water Contract Recreation
ESTz Estuarine Habitat REC2z Non-Contact Water Recreation
FRSHz Fresh Water Replenishment SHELLZ Shellfish Harvesting
GWRz Groundwater Recharge SPWNz Spawning, Reproduction, and/or Early Development
IND z Industrial Service Supply WARMZz Warm Fresh Wate Habitat
IGRz Migration of Aquatic Organisms WILD z Wildlife Habitat
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Table3-10. Listed Impairments by Waterbody

Waterbody

303(d) List Constituents

Nacimiento Reservoir
San AntonioReservoir

San Antonio River
(downstream of reservoir)

Salinas River (Nacimiento to
Chualar)

San Lorenzo Creek

Salinas River (Chualar to
Spreckels)

Arroyo Seco

Salinas River (Spreckels to
Lagoon)

Salinas River Lagoon (North)

Salinas River Refuge Lagoon
(South)

Old Salinas River

Mercury
Mercury
Fecal IndicatorBacteria, Escherichia coli

Fecal Indicator Bacteria, pH, Toxicity, Turbidity, Water Temperature

Boron, Chloride, Escherichia coliFecal Indicator Bacteria, pHSodium,
Specific Conductivity

Benthic Community EffectsChlordane, Chloride, Chlorpyrifos,
Enterococcus Escherichia coli, Fecal Indicator BacteriaNitrate, PCBs, pH,
Salinity, Toxicity, Turbidity

Fecal indicator bacteria and Wateffemperature from the confluence with
Tassajara Creek downstream to the confluence with the Salinas River.

Benthic Community EffectsChlordane, Chloride, Chlorpyrifos, DDE, DDT,
Diazinon, Dieldrin, Escherichia coliFeal Indicator Bacteria,Nitrate, PCBs,
pH, Sodium, Total Dissolved Solids, Toxaphend,oxicity, Turbidity

Chlorpyrifos, DDENutrients, pH, Toxicity, and Water Temperature
pH and Turbidity

Chlorophyll-a, Chlorpyrifos, Diazinon, Escherichia colsecal Indicator
Bacteria, Nitrate, Oxygen, dissolved, pH, Toxicity, Turbidity

Reclamation DitchSystem

Ammonia, Chlorpyrifos, Copper,Diazinon, Escherichia colif-ecal Indicator
Bacteria, Malathion, Nitrate, Oxygen, Dissolved, PermethrirpH, Priority
Organics,Toxicity, Turbidity

Sources: State Water Resources Control Board 2Q18S. Environmental Protection Agenc018.
https://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2014 2016.shtml
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Source: Central Coast Watershed Studies 2006.
Figure3-23. Impaired Waterbodies in the GabilanfembladeroWatershed

All of the pollutants listed in Table 310 require the development of a Total Maximum Daily.oad
(TMDL) to bring the associated water segments into compliance at levels that protect designated
beneficial uses. The following TMDLSs are in development or have been approved by the Central
Coast Regioal Water Board for the Salinas Rivewatershed.

Fecal coliform TMDL2 approved September 2, 2010
Chlorpyrifos and diazinon TMDE2 approved May 5, 2011
Nutrient TMDL? approved March 14, 2013

Sediment toxicity TMDL> approved July 14, 2017
Turbidity TMDL? in development.

SaltsTMDL? in development

Mercury TMDL inreservoirs? in development

3.1.10.1 Fecal Indicator Bacteria

Many waterbodies in the Salinas River watershed from Chualar into the Salinas River Lagoon are
impaired due to exceedances of Basin Plan (Central CoRegional Water Quality Control Board
2017b) water quality criteria for fecalindicator bacteria concentrations affecting the beneficial uses
of water contact recreation (REEL) and shellfish harvesting (SHELLJState Water Resources
Control Board 2018 U.S. Environmental Protection Agenc2018). The fecal coliform TMDL (Central
Coast Regional Water Quality Control Boar2010) attributes exceedances to specific sources by
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water segment and establishes numeric targets for reducing discharges to the affected watersheds
in order to restore beneficialuses by 2023. Generally, the primary sources include domestic
animals/livestock discharges in areas that do not drain to municipal separate storm sewer systems,
discharges from municipal separate storm sewer systems, illegal dumping, and sanitary sewer
collection system leaks (Central Coast Regional Water Quality Control Board 2010

3.1.10.2 Nutrients

Many waterbodies in the Salinas River watershed from Chualar into the Salinas River Lagaoe
impaired due to exceedances of Basin Plan (Central Coast Regional Water Quality Control Board
2017b) water quality criteria for nitrate, unionized ammonia, and associated nwient -related
problems such as excessive orthophosphate, dissolved oxygen imbalances, microcystin toxicity, and
excess algal biomass (Central Coast Regional Water Quality Control Board 20TBese exceedances
have affected designated beneficial uses including municipal and domestic supply (MUN),
agricultural supply (AGR), groundwater recharge (GWR), water contact recreation (RA, cold

fresh water habitat (COLD), and warm freskwvater habitat (WARM). The Nutrient TMDL, established
in 2013, identifies sources of these water quality impairments and describes a plan to achieve water
guality objectives and ultimately restore the designated beneficial uses of surface waters by 2043.
The primary source of nutrients to the watershed is fertilizer application on irrigated cropland
(Central Coast Regional Water Quality Control Board 20L30ther sources include urba

stormwater sewer system discharge hinor source at basinscale but locally significant) and
livestock and domestic animal manurerfinor source, currently meeting load allocations). Proposed
actions include minimization of nutrient loading to receiving vaters from irrigated lands through
using restored or created wetland and riparian habitat as water quality management are@ahich
involve low-cost, highly effective ecological engineered watershed restoration techniqueis the
lower Salinas Valleyjmplementation of the Central Coast Water Board Agricultural Order,
incorporation of waste load allocations into municipal separate storm sewer systems National
Pollutants Discharge Elimination System permitsand maintenance of existing water quality by
supporting self-monitoring activities for owners of livestock and domestic animals with technical
guidance from existing rangeland water quality management plan&Central Coast Regional Water
Quality Control Board2014).

3.1.10.3 Pesticides

Many waterbodies in the Salinas River watershed amdsoimpaired due to exceedances of Basin
Plan (Central Coast Regional Water Quality Control Board 201)/water quality criteria for pesticide
concentrations from Chualar into the Salinas River Lagoon affecting the beneficial uses of wildlife
habitat (WILD), cold fresh water habitat (COLD), warm fresh water habitat (WARM), migratioof
aguatic organisms (MIGR), spawning, reproduction and/or early development uses (SPWN), rare,
threatened, or endangered species (RARE), and estuarine habitat (EST) (Central Coast Regional
Water Quality Control Board 201). Discharges from irrigated agriculture were identified as the
primary source of pesticides within the watershed. The Lower Salinas Riveratershed Chlorpyrifos
and Diazinon TMDL (Central Coast Regional Water glity Control Board 2011) established numeric
targets for the application of the two targeted organophosphate pesticides, chlorpyrifos and
diazinon. The TMDL implementation schedwd calls for achieving TMDL numeric targets for
chlorpyrifos and diazinon by 2025. Since the establishment of the TMDL and restrictions of these
pesticide uses by the California Department of Pesticide Regulation, significant reductions in
chlorpyrifos and diazinon application and water column concentrations have been observed
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according to the 2016 TMDL report card. However, the report also indicates some of these
reductions could be offset by a possible switch in types of organophosphate pesticidesd,
malathion).

3.1.10.4 pH

Surface waters in the Salinas River watershed from the confluence with Nacimiento River into the
Salinas River Lagoon are impaired for high pH. These surface waters do not meet the Basin Plan
(Central Coast Regional Water Quality Control Bah2017a) objectives for pH affecting municipal
and domestic supply (MUN), water contact recreation (REC), hon-contact recreation (REC2), cold
freshwater habitat (COLD), and wan freshwater habitat (WARM) beneficial uses (U.S.
Environmental Protection Agency2018). A pH TMDL is required, but has not yet been started.

3.1.10.5 Salinity

Surface waters in the Salinas Rivewatershed from the Spreckels to the Salinas River Lagoon are
impaired for salinity as measured by sodium, chloride, and total dissolved solids concentrations.
These surface waters do not meet the Basin Plan (Central Coast Regional Water Quality Control
Board 2017a) objectives for salinity affecting agricultural supply (AGR) and wildlife habitat (WILD)
beneficial uses (U.S. Environmental Protection Agen2918). Development of a Salinity TMDL is
currently underway.

3.1.10.6 Sediment Toxicity

Surface waters in the Salinas River watershed fromhme City of Gonzale#nto the Salinas River

Lagoon are impaired for sediment toxiciy to the aquatic invertebrate Hyalella azteca and for
pyrethroid pesticides in sediment. These surface waters do not meet the Basin Plan (Central Coast
Regional Water Quality Control Boar@017b) general narrative objectives for toxicity and pesticides
affecting aquatic life beneficial uses cold freshwater habitat (COLD) and warm freshwater habitat
(WARM). The Sediment Toxicity and Pyrethroid Pesticides in Sediment TMDL, estaliséid in 2017,
identifies sources of toxicity and describes a plan to achieve water quality objectives that will
ultimately restore the designated beneficial uses of surface waters by 2032. Source analysis
presented in the TMDL indicates the most likely sowe of sediment toxicity is pyrethroid pesticides
that are commonly used in urban and agricultural areas to control insect pests, and both land uses
are sources of pyrethroids in sediments and associated sediment toxicity impairments in the Salinas
River watershed (Central Coast Regional Water Quality Control Board 201)Bmplementation

actions include requiring operators of municipal separate storm sewer systems to develop a Waste
Load Allocation Attainment Plan and enforcement of existing implementation actions enacted by the
Central Coast Regionalvater Board (i.e., Agricultural Order No. R2012-011) and the U.S.
Environmental Protection Agency regarding pesticide use and surfaavater monitoring.

3.1.10.7 Turbidity

Surface waters in the Salinas River watershed from the confluence with Nacimiento River into the
Salinas River Lagoon are impaired for turbidity. These surface waters do not meet the Basin Plan
(Central Coast Regional Water @ality Control Board 20174 general narrative objectives for
turbidity affecting aquatic life beneficial uses cold freshwater habitat (COLD) and warm freshwater
habitat (WARM). Derelopment of a Turbidity TMDL is currently underway.
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3.1.10.8 Water Temperature

Surface waters in the Salinas River watershed from the confluence with Nacimiento River into the
Salinas River Lagoon are impaired for water temperature. These surface waters do notet the
Basin Plan (Central Coast Regional Water Quality Control Board 20) %bjectives for water
temperature affecting cold freshwater habitat (COLD) beneficial uses (U.S. Bovimental Protection
Agency2018). A water temperature TMDL is required but has not yet been started.

3.1.10.9 Mercury

Mercury is negatively impacting the beneficial uses of many waters of the state byaking fish

unsafe for human and wildlife consumption. Although mercury occurs naturally in the environment,
concentrations exceed background levels because of human activities. Gold and mercury mines and
atmospheric deposition are the predominant sources fomercury, with minor contributions from
industrial and municipal wastewater discharges and urban ruroff. The State and Regional Water
Board staff are developing a statewide water quality control program for mercury in reservoirs. The
Statewide Mercury Catrol Program for Reservoirs will address131 reservoirsidentified as
mercury-impaired in the state as of January 2018. Nacimiento and San Antoiiteservoirs are being
monitored, and development of a Mercury TMDL is currently underway. As of December 2018, both
reservoirs are under a fish consumption advisory by the State Office of Environmental Health
Hazard Assessment.

3.2 Land Use

The study area ism Monterey County and a portion of San Luis Obispo County, and consists of land
within the Salinas Valley near the Salinas RivéFigure 3-24). There are hncorporated cities and
unincorporated communities within the study area and near the Salinas River. Incorporated cities
within the study area include King City, Greenfield, Soledad, Gonzales, Salinas, and Marina.
Unincorporated communities within the studyarea includeSan MiguelBradley, San Ardo, San
Lucas, Chualar, Boronda, Spreckels, Castroville, avildss Landing The Salinas River flows through
or near the following Monterey County planning areas: South County, Central Salinas Valley, Toro,
Greater Séinas, Greater Monterey Peninsula, and North County.

3.2.1 Historical Land Use

A historical ecology reconnaissance of the lower Salinas River indicates that prior to human
alteration, the historical river was a dynamic and complex system with a broad array babitat

types, including riparian forests around the Salinas RivefSan Francisco Estuary Institute 2009

Before the Spanish arrivedn Monterey County, the Ohlone, Salinaand Esselen people usethe

lands in the Salinas Valley for hunting and gathering. The Spanish established a mission in Monterey
County in the 1770s and began awarding land grants to ranchers and farmers to use the land for
agricultural purposes. Subsequent to the Spanish settleant in Monterey County, agriculture
developed with greater intensity in the Mexican period (18221848) and after California became a
part of the United States (1850) (Monterey County Parks Department 20).1
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The land in Monterey County, particularly surrounding the Salinas River, has historically been used
for agricultural purposes. Table 311 shows the number of farms in Monterey County, as well as the
area in Monterey County that was used for farmig operations. Table 311 and Figure 325 show

that overall the number of farms has decreased since 1900, while the area farmed has increased;
however, it should be noted that total area farmed today is less than what it is was at its peak in the
1950s. Béween 1900 and 2012 the area of farms has ranged between 1.1 and 1.6 million acres.

Table3-11. History of Agricultural Use in Monterey County

Year
1900 1910 1920 1930 1940 1950 1959 1969 1978 1992 2002 2012
Number of Farms 1,850 1,658 1,712 1,891 1,999 1,893 1,438 1,344 1,253 1,245 1,216 1,179

Land Used in Farming 11 11 11 13 13 16 16 15 14 14 13 13
(million acres)

Sources: U.S. Department of Agriculture 1910, 1930, 1940, 1950, 1959, 198978, 1992, 20123 2012h.

The history of urban development in the Salinas Valley is linked to the history of agricultural
development and the develpment of roads, railroads, and other infrastructure that facilitated both
agricultural and urban development. Rail (Southern Pacific Railroad) came to Monterey County in
1871. The Southern Pacific rail line reached Salinas in 1871 and Soledad in 1872, afigr 1886,

the ralil line extended south through King City, San Lucas, San Ardo, and Bradley (Monterey County
Parks Department 201). In Monterey County, the railroad facilitated the expansion ofgaiculture;
fostered land speculation; transported agricultural laborers throughout the region; and helped spur
community development, including communities like Aromas, Pajaro, Las Lomas, Castroville,
Salinas, Spreckels, Chualar, Gonzales, Soledad, Grekehing City, San Lucas, San Ardo and Bradley
(Monterey County Parks Department 201}

In addition to rail, roadways were historically built near the Salinas River. Early during the Spanish
occupation of Monterey County, transportation routes were built to follow natural low lands and
waterways (Monterey County Parks Department 201}l This is evident today by the multiple bridge
locations for vehicles and rail that cross the Salinas River. Many of these bridges are near cities and
unincorporated communities, including Castroville, Marina, Blanco, Salinas, Chualar, Gonzalez,
Soledad, Greenfield, King City, San Lucas, San Ardo, Bradley, andvBguel.

Furthermore, the Salinas Valley has also been affected by the implementation of water
infrastructure. Ranchers and farmers in the Salinas Valley relied on water from the Salinas River for
their agricultural operations. By 1901, farmers had fild 70 water claims for the Salinas River and its
tributaries; they also claimed water from the Arroyo Seco, San Lorenzo, and San Antonio Rivers
(Monterey County Parks Department 2011 Monterey Couny farmers have used many canals and
dams to deliver water to their crops. For example, the-gile Salinas Canal drew water from the
Salinas River. Dams held water impounded from smaller streams, and ditches carried the water to
the fields. The Salinas Darwas built in 1941 in the upper Salinas Valley to supply the water needs of
Camp San Luis Obispo and the city of San Luis Obispo. More dams followed in the 1950s and 1960s
(Monterey County Parks Department 201}
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Figure3-24. Land Use Designations
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