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Chapter 3 
Historical and Existing Conditions 

This chapter describes the historical and existing abiotic and biotic conditions of the Salinas River 

Long-Term Management Plan (LTMP) 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 communities within the study area.  

The physical characteristics of the LTMP study area include the location, topography, geology, soils, 

climate, watersheds, hydrology and geomorphology, historical flooding, groundwater, and water 

quality.  The LTMP study 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 Creek. The topography of the study area is characterized by the high 

elevations of the Coast Ranges to the west and the Gabilan and Diablo Ranges to the east of the 

Salinas River down to the Salinas Valley, which comprises the lower elevations of the study area. 

Geologically recent tectonic activity, including movement on the RinconadaɀReliz Fault Zone 

(Rosenberg and Clark 2009) formed the Salinas Valley and Santa Lucia, Sierra de 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 2001). The soils of the study area are derived 

from the underlying geologic formations. Productive agriculture 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 sands and the 

management area is dominated by the following four soil orders: mollisols, entisols, vertisols, and 

alfisols.  

Climate in the study area is characterized by a Mediterranean climate with cool wet winters and 

warm dry summers. The Pacific Ocean influences the climate close to the coast, where the weather is 

often overcast or has coastal fog and cool temperatures. The 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 mountainous 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 Salinas River watershed, with a small portion of the 

study areaɂnear the mouth of the Salinas Riverɂwithin the Monterey Bay watershed. Hydrology 

and geomorphology discussions in this chapter include historical and existing conditions of the 

upper watershed (River Mile [RM] 53 near Greenfield to RM 118 near San Miguel), Salinas River 

Valley (RM 53 to RM 7) and the Salinas River Lagoon (RM 7 to RM 0 from Blanco Road to Highway 1, 

downstream to the Salinas River Lagoon). Historical flooding in each watershed is also discussed.  

The groundwater discussion of this chapter covers groundwater basins, groundwater recharge, and 

groundwater pumping. There are eight groundwater subbasins in the Salinas Valley Basin and these 

are described in geological terms. The ways groundwater recharge takes place in the groundwater 

basin is discussed. Groundwater is pumped to supply water for agricultural , residential, and 

municipal uses in the study area.   

The water quality of the lower Salinas Valley is well documented by the Central Coast Regional 

Water Quality Control Board (Regional Water Board). Water quality issues range from groundwater 

contamination by nitrates and seawater intrusion to surface water contamination from agricultural 
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chemicals and urban runoff. The following listed impairments known from the study area are 

further discussed in the chapter: fecal indicator bacteria, nutrients, pesticides, pH, salinity, sediment 

toxicity, turbidity, mercury , and water temperature. 

Land use 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 for hunting 

and gathering. Currently, land use is designated as agricultural and open space in the study area, 

except when the Salinas River approaches cities and unincorporated communities, where land uses 

are in most cases designated residential, industrial, resource conservation, and public/quasi-public. 

Protected lands within the management and study areas include lands owned and managed by 

federal, state, and local agencies and include local neighborhood parks; large regional parks, 

including state and national parks; golf courses; and reservoirs.  

Biological resources in the study area include ecoregions, natural communities, special-status 

species, and habitat connectivity. Ecoregions include Monterey Bay Plains and Terraces, Salinas 

Valley, Gabilan Range, Diablo Range, Salinas-Cholame Hills, Northern Santa Lucia Range, Interior 

Santa Lucia Range, and Southern Santa Lucia Range as well as Paso Robles Hills and Valley. 

Communities in the study area include coastal strand and dune, grasslands, shrublands, forests and 

woodlands, riparian, wetlands, riverine, marine, estuarine, aquatic, agriculture, barren, and 

developed. Special-status species include nine target species, which have been consulted on for prior 

projects and may be impacted by future management activities. Habitat connectivity is essential for 

maintaining biological diversity and species populations in the study area. Maintaining movement 

corridors on land, in streams, and along riparian corridors is essential to helping special-status 

species thrive. 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 study area are 

described. The primary section headingsɂChanges in Natural Communities, Altered River Hydrology, 

and Changes in Climateɂare considered the primary pressures in the study area and the subsections 

cover the resulting stressesɂe.g., habitat loss, altered 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 special-status species. Changes in natural 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, which could degrade water quality in both the Salinas River and the 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 factors that contribute to droughtɂdecreased rainfall, changes in storm 

intensity and frequency, and decreases in fogɂare discussed in this section; Section 3.5.1, Changes 

in Natural Communities, discusses how invasive species and changes to the duration and intensity of 

wildfires as stresses other 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 River runs through a valley in the Coast Ranges and is bounded to the west by the Sierra 

de Salinas and Santa Lucia Mountains and to the east by the Gabilan Range and Diablo Range. The 

Salinas Valley is approximately 10 miles wide and 155 miles long. The Salinas River watershed 

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

The Salinas River flows in a northwest direction through the Salinas Valley and empties into 

Monterey Bay. As described in Chapter 1, Introduction, the LTMP study area is defined as the portion 

of the Salinas River watershed1 where subwatersheds2 have a confluence with the Salinas River at or 

downstream of the confluence of the Nacimiento River and lands surrounding Nacimiento Dam that 

are managed by the Monterey County Water Resources Agency (MCWRA). This study 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 Creek 

(Figure 3-1). 

3.1.2 Topography 

The topography of the study area is characterized by the high elevations of the Coast Ranges to the 

west and the Gabilan and Diablo Ranges to the east of the Salinas River, respectively. The study area 

is located along the western margin of the Coast Ranges of California, which span 400 miles from 

Humboldt County south to Santa Barbara County. This central portion of the range is defined by the 

Sierra de Salinas and Santa Lucia Mountains (Figure 3-1). The highest peaks in this range are 

Junipero Serra Peak, Pinyon Peak, and Cone Peak in the Santa Lucia Mountains with  an elevation of 

5,853, 5,256, and 5,154 feet, respectively. The Gabilan Range and Diablo Range characterize the 

eastern portion of the study area with elevations over 5,000 feet. San Benito Mountain is the highest 

peak in the Diablo Range, at 5,240 feet (Figure 3-1). The Salinas Valley comprises the lower 

elevations of the study area. The lowest points include the city of Salinas, portions of the Salinas 

River such as the Salinas River Diversion Facility (SRDF) and the Salinas River Lagoon, and the 

coastal dunes (Figure 3-1).  

                                                             
1 As defined by the U.S. Geologic Survey (USGS) hydrologic unit code (HUC)-8 boundary (cataloging unit 
18060005).  
2 As defined by the USGS HUC-10 boundaries.  
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Figure 3-1. Topography 
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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 (Figure 3-2). The boundaries 

between these tectonic blocks are large-scale strike-slip faults: the San Andreas Fault Zone on the 

east, and the Sur-Nacimiento Fault Zone on the west (Figure 3-2). Millions of years of tectonic 

activity on these bounding fault systems transported the Salinan block hundreds of miles northward 

and inserted it between blocks of the Franciscan Complex. 

Geologically recent tectonic activity, including movement on the RinconadaɀReliz Fault Zone (Figure 

3-2) (Rosenberg and Clark 2009) formed the Salinas Valley and Santa Lucia, Sierra de 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 2001).  

Figure 3-3a presents a geologic map of the management and study areas, illustrating both the 

locations of faults and the geologic formations present at ground surface. The legend on Figure 3-3b 

presents the age sequence of the geologic materials from the youngest unconsolidated Quaternary 

ÓÅÄÉÍÅÎÔÓȟ ÌÁÂÅÌÅÄ ×ÉÔÈ Ȱ1,ȱ ÔÏ ÔÈÅ ÏÌÄÅÓÔ ÐÒÅ-Cambrian basement rock.  

The combination of tectonically driven land movement and sea level changes has influenced the 

depositional environment in the ancestral Salinas Valley from the Cretaceous through Quaternary 

time. Over millions of years, the Salinas Valley Basin has been filled with 10,000 to 15,000 feet of 

marine and continental sediments. A major marine transgression in middle to late Miocene time 

(approximately 16 to 6 Ma) resulted in thick, multi-layer accumulations of fine-grained sediment 

known as the Monterey Formation, which is as much as 12,000 feet thick in the Salinas Valley. More 

recent, minor marine transgressions that occurred between 80 and 125 thousand years ago, and 

between 15 and 25 thousand years ago, resulted in a single, thick layer of fine-grained sediment, 

which impedes inter -aquifer exchange and thus confines the shallower aquifers (Erskine and Fisher 

2002). Uplift of the Santa Lucia Range began in early Pliocene time (approximately 5 Ma).  

Material eroded from the uplifted ranges has been transported and deposited by the ancestral 

Salinas River and tributaries as gravel, sand, silt, and clay that make up the Quaternary alluvial 

deposits (<2.5 Ma) in the Salinas Valley. In addition to the 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 Lucia Mountains and deposited by 

tributaries to the Salinas River. The alluvial fans coalesce with fluvial deposits associated with the 

ancestral river. Active geologic processes continue today, including erosion and deposition of fluvial 

sediment, wind-blown coastal dunes, landslides in the hills, and tectonic motion on faults. Table 3-1 

summarizes the geologic history of the Salinas Valley. 
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Figure 3-2. Tectonic Setting of Salinas Valley 
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Figure 3-3a. Geologic Map 
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Figure 3-3b. Description of Geologic Map Units 
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Table 3-1. Geologic History of Salinas Valley 

Era Period, System, Subsystem Epoch 

Age Estimates 
of Boundaries 
in Millions of 

Years 

Salinas Valley 
Geologic 
Events, 

Features, and 
Deposits  

Cenozoic 

(Age of 
Mammals) 

Quaternary 

Holocene 0ɀ0.010 

Flood-plain 
deposits, 

landslides, beach 
deposits 

Pleistocene 0.010ɀ1.6 

Sea level 
fluctuates, sand 
dunes, marine 

terraces, Salinas 
Valley deposits 

Tertiary  

Pliocene 1.6ɀ5 
Uplift of Santa 
Lucia Range 

Miocene 5ɀ24 
Seas advanced 
and retreated 

Oligocene 24ɀ38 
Seas retreated, 

lava flows 

Eocene 38ɀ55 
Uplift, deep 
basins, and 

isolated islands 

Paleocene 55ɀ66 Seas advanced 

Mesozoic 

(Age of 
Reptiles) 

Cretaceous  66ɀ138 
Salinian granitic 
rocks intruded 

Jurassic  138ɀ205 Franciscan rocks 
subducted and 

accreted Triassic  205ɀ240 

Paleozoic 

(Age of Fishes) 

Permian  240ɀ290 

Sur complex 
formed 

hundreds of 
miles south of 

Monterey County 

Carboniferous 
Systems 

Pennsylvanian  240ɀ290 

Mississippian  330ɀ360 

Devonian  360ɀ410 

Silurian  410ɀ435 

Ordovician  435ɀ500 

Cambrian  500ɀ570 

pre-Paleozoic pre-Cambrian  570ɀ4600 -- 

Sources: Rosenberg 2001, Monterey County Water Resources Agency 2017a. Age estimates from Hansen 1991. 
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3.1.4 Soils 

The soils of the study area are derived from the underlying geologic formations, influenced 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 loams. The arable soils of Salinas 

Valley historically were classified into four groups (Carpenter and Cosby 1925): residual soils, old 

valley-filling soils, young valley-filling soils, and recent-alluvial soils. In addition, several classes of 

miscellaneous soils were mapped that 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 Agriculture 2018). Figure 3-4 is a composite soils map of the LTMP study area 

from the U.S. Department of Agriculture Natural Resources Conservation Service (NRCS) Gridded 

Soil Survey Geographic Database (2018) that 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 is summarized below.  

3.1.4.1 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 surficial grasses or similar vegetation. Mollisols 

are highly fertile and often alkaline rich (calcium and magnesium). They can have any moisture 

regime, but enough available moisture to support perennial grasses is typical. Mollisols are often 

found in climates where there are seasonal dry and wet periods. Examples of mollisols include the 

farmlands adjacent to the Salinas River from King City to the coast, in addition to east-facing slopes 

on the Santa Lucia Range and west-facing slopes on the Gabilan Range. Mollisols comprise 53% of 

the study area and 48% of the management area.  

3.1.4.2 Entisols  

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

slopes in the Santa Lucia and Gabilan Ranges. Entisols are mineral soils without distinct soil 

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 basins, and 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 valley lowlands in the central and northern Salinas Valley. 

Vertisols are predominantly clayey soils with high shrink-swell 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 within 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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Figure 3-4. Soils Map 
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3.1.4.4 Alfisols 

Alfisols are present along portions of the margin of the management area. Alfisols 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 associated with high concentrations of base 

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 management 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 3-2 and 3-3; Figures 3-5 and 3-6). 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 (Figure 3-4). 

Table 3-2. Relative Areas of Soil Groups in the 
Management Area 

Soil Order  Acres Percent  

Bodies of Water 16,858 2.4% 

Alfisols 103,756 15.0% 

Data Not Available 2,108 0.3% 

Entisols 178,231 25.8% 

Histosols 1,434 0.2% 

Inceptisols 7,572 1.1% 

Mollisols 331,333 48.0% 

No Soil 3,452 0.5% 

Vertisols 45,370 6.6% 

Total  690,113  100.0%  

Source: U.S. Department of Agriculture 2018. 

Table 3-3. Relative Areas of Soil Groups in the 
Study Area 

Soil Order  Acres Percent  

Bodies of Water 17,437 0.7 

Alfisols 212,893 8.0 

Data Not Available 35,725 1.3 

Entisols 760,185 28.4 

Histosols 1,434 0.1 

Inceptisols 93,117 3.5 

Mollisols 1,409,517 52.7 

No Soil 3,800 0.1 

Ultisols 1,355 0.1 

Vertisols 138,491 5.2 

Total  2,673,955  100.0%  

Source: U.S. Department of Agriculture 2018. 

 
Source: U.S. Department of Agriculture 2018. 

Figure 3-5. Chart of Relative Areas of Soil Groups 
in the Management Area  

 
Source: U.S. Department of Agriculture 2018. 

Figure 3-6. Chart of Relative Areas of Soil Groups 
in the Management Area  
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More detailed mapping and discussion of soils is available from the NRCS Gridded Soil Survey 

Geographic Database (2018) and from other specific studies of portions of the Salinas Valley (e.g., 

Harding Engineering and Environmental Sciences 2001). 

3.1.5 Climate 

The study area is characterized by a Mediterranean climate with cool wet winters, and warm dry 

summers. The Pacific Ocean influences the climate close to the coast, where the weather is often 

overcast or has coastal fog and cool temperatures. The maritime climatic influence dissipates with 

increasing distance from the ocean. As such, the inland areas are warmer in the summer and colder 

in winter . Below is summary of historical and current climatic conditions for the study area. 

3.1.5.1  Temperature 

Temperatures vary in the study area depending on location. Table 3-4 provides the average 

temperatures from 1981 to 2010 and from 1971 to 2000 at various locations within the study area. 

Areas near the coast, such as Monterey, generally have cooler summer temperatures. Areas within 

the Salinas Valley, such as near the cities of Salinas and King City have slightly higher temperatures 

because these areas have less fog cover and low clouds. Mountainous areas and areas that are 

located farther inland (and thus away from the fog layer), such as Paso Robles and Pinnacles 

National Monument, have hotter summer and colder winter temperatures. As shown in Table 3-4, 

winter day temperatures are generally the same throughout the study area.  

Temperature in the study area is influenced by multiple factors, including the proximity to the coast 

and the amount of time an area is subject to fog and low clouds. The U.S. Geological Survey (USGS) 

completed detailed maps of fog and low cloud cover along the California Coast in 2016. This 

mapping shows 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, Greenfield, and 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 clouds every 24 hours. 

(Skibba 2016).   
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Table 3-4. Average Temperatures from 1981 to 2010 and 1971 to 2000  

Location  

Average Temperature ( °F) 

1981ɀ2010  1971ɀ2000  

Year-Round 

Summer Winter  

Year-Round 

Summer Winter  

Day Night  Day  Night  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, 2010d, 2010e.  

Note: Based on long-term average data published by the National Weather Service (NWS). The NWS calculates long-term averages using climatic data over the most 
recent 30-year period ending in a decade. The current 30-year 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 shown on Figure 3-7, precipitation in the study area varies from approximately 15 to 60 inches 

annually. The mountainous areas near the coast receive much more precipitation than the Salinas 

Valley, which has an annual average of approximately 15 inches of precipitation. Table 3-5 identifies 

the annual precipitation from 1981 to 2010 and from 1971 to 2000 in various locations in the study 

area.  

Table 3-5. Average Annual Precipitation from 1981 to 2010 and 1971 to 2000 

Location  

Average Annual Precipitation (inches)  

1981ɀ2010  1971ɀ2000  

Coast 

Monterey 21.1 20.4 

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 long-term average data published by NWS. The NWS calculates long-term averages using climatic 
data over the most recent 30-year period ending in a decade.  

3.1.6 Watersheds 

The United States is divided and subdivided into successively smaller hydrologic 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 units). Each hydrologic unit is identified by a unique hydrologic unit 

code (HUC) (U.S. Geological Survey 2017). Regions are identified by 2-unit HUCs, whereas 

subregions have 4-unit HUCs. Accounting units are categorized using 6-unit HUCs, and the 

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

coding system is as follows. 

1. California Region (HUC 18) 

2. Central California 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 8-unit HUCs (also referred to as 

HUC-8) located within and near the study area. The bulk of the study area is located within the 

Salinas Cataloging Unit watershed (also referred to as Salinas River watershed herein), with a small 

portion of the study areaɂnear the mouth of the Salinas Riverɂwithin the Monterey Bay Cataloging 

Unit watershed. The 10-unit HUCs are shown in Figure 2-7 and listed in Appendix C, Watersheds in 

the Study Area, along with the associated 12-unit HUCs.  
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Figure 3-7. Distribution of Precipitation across the Study Area 
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Figure 3-8. Major Watersheds in the Study Area 
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3.1.7 Hydrology and Geomorphology 

The Salinas River watershed is the largest in the central coast of California 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 Castroville 

(Monterey County Water Resources Agency 2014). The principal tributaries of the Salinas River 

floodplain within the study area are the Nacimiento River, the San Antonio River, San Lorenzo Creek, 

and the Arroyo Seco River (Figures 2-7 and 3-8).  

Many of the tributaries to the Salinas River watershed are ungaged, meaning that streamflow 

generated within the watersheds is not monitored. Only a handful of stream gages exist in the 

watershed and are shown on Figures 2-1a and 2-1b. 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 water quality.3 For more details 

on water quality data, see Section 3.1.10, Water Quality. The Salinas Valley Integrated Hydrologic 

Model, currently under development by USGS and MCWRA, will be useful for simulating runoff 

generation in the watershedsȭ tributar ies to the Salinas River. 

In the study area, the Salinas River is approximately 118 miles long and can be roughly divided into 

three major reaches based on the dominant channel morphology: upper watershed, Salinas River 

Valley, and the Salinas River Lagoon. The upper watershed reach is located from River Mile (RM) 53 

(near Greenfield) to RM 118 (near San Miguel) and characterized by Salinas River Stream 

Maintenance Program (SMP) river management units (RMUs) 1 and 2. The valley and river in the 

upper portions of this reach become increasingly narrow and confined. The second reach, from RM 

53 to RM 7, is characterized by a channel width (as measured from top-of-bank to top-of-bank) 

ranging between 500 and 2,000 feet and contains the Salinas River SMP RMUs 3 through 6. This 

reach tends toward a weakly braided channel (i.e., a mainstem with side channels on either side that 

are separated by sandbars and riparian vegetation). The third reach includes RM 7 to RM 0 

containing the perennial portion of the river from Blanco Road to Highway 1 (referred to as Salinas 

River SMP RMU 7) downstream to the Salinas River Lagoon. The lagoon is formed by a sandbar that 

separates the river from Monterey Bay (see Section 3.1.7.2, Existing Conditions, subheading Salinas 

River Lagoon (RMU 7 to RM 0) for 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 watershed reach of the Salinas River as defined for this LTMP spans from San Miguel (RM 

118) in northern San Luis Obispo County to RM 53, upstream of and near Greenfield in central 

Monterey County. The Salinas River channel is relatively narrow and confined in the upper portion 

of this reach as it passes through the narrow canyons of the coastal 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 Bradley. The 

Nacimiento River is 65 miles long and drains 360 square miles in the study area (U.S. Geological 

                                                             
3 See https://water.usgs.gov/lookup/getwatershed?18060005 . 

https://water.usgs.gov/lookup/getwatershed?18060005
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Survey 2018). The Nacimiento Dam was built  in 1957. The San Antonio River is 59 miles long and 

drains 350 square miles in the study area (U.S. Geological Survey 2018). The San Antonio dam was 

built in 1965. The peaks of the Santa Lucia Range from the southwestern boundary of these adjacent 

watersheds were historically capable of producing a substantial proportion of flow to the Salinas 

River (as indicated by early flow records in Nacimiento River [USGS gage station 11149500] and in 

Salinas at Bradley [USGS gage station 11150500] in Table 3-6ɊȢ (ÉÓÔÏÒÉÃÁÌÌÙȟ ÔÈÅ .ÁÃÉÍÉÅÎÔÏ 2ÉÖÅÒȭÓ 

winter flow  regime supported spawning runs of steelhead (CALFED 1976). During 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 1976).4 North of San Ardo, the valley and river begin to widen, and the 

main stem begins to morph into a more braided channel where it meets another large tributary 

known as the San Lorenzo Creek. The San Lorenzo Creek drains a 261-square-mile watershed 

(Appendix C) that originates in the Diablo Mountain Range and runs through Peachtree Valley in 

southern San Benito County before entering eastern Monterey County and merging with the Salinas 

River from the northeast in King City. 

Salinas River Valley (RMU 3 to RMU 6) 

The Salinas River Valley reach as defined for this LTMP spans from upstream of Soledad (RM 53) 

downstream to Blanco Road (RM 7). The major tributary in this reach is the Arroyo Seco, which 

drains a 275-square-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 last 15 miles of the Salinas River Valley reach, the Salinas River bed was 

historically broad and sandyɂspanning up to about a half mile wide. The active channel was bare or 

sparsely vegetated with willows and grasses, and punctuated with periodic low-flow channels (e.g., 

narrow and shallow channels characterized by decreased flows of the dry season) (San Francisco 

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 the river corridor and the valley floor. The lowest elevation 

ÂÅÎÃÈÅÓ ÉÍÍÅÄÉÁÔÅÌÙ ÁÄÊÁÃÅÎÔ ÔÏ ÔÈÅ ÒÉÖÅÒÂÅÄȟ ÒÅÆÅÒÒÅÄ ÔÏ ÁÓ ȰÂÏÔÔÏÍÌÁÎÄÓ,ȱ ×ÅÒÅ ÓÕÂÊÅÃÔ ÔÏ ÐÅÒÉÏÄÉÃ 

flooding and were generally well-vegetated with willows, cottonwoods, 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 nineteenth-century 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 of the river.  

Prior to the construction of major reservoirs and diversion, Salinas River Valley reach experienced a 

considerable amount of variability in seasonal flows on both an average and inter-annual basis. 

During the wet season, the sediment-laden 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 receded (San Francisco Estuary Institute 2009). During 

the dry season, the Salinas River was described as a discontinuous, shallow brook that regularly 

maintained baseflows and substantial summertime pools in many of the reaches (San Francisco 

Estuary Institute 2009). The presence of quicksandɂmentioned in many early accounts of the 

riverɂindicates that near-surface flows were likely substantial, even during dry times.   

Salinas River Lagoon (RMU 7 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 low-flow summer months, littoral processes would 

build a sandbar at the river mouth, closing the direct connection between the Salinas River and the 

Monterey Bay (Hagar Environmental Science 2015). In late fall or winter, storms would increase 

Salinas River flow, filling the closed lagoon (Hagar Environmental Science 2015). As water levels 

continued to rise, inundating adjacent low lands bordering the lagoon, winter waves would work to 

erode the dune from the ocean side. At some point, water levels in the lagoon would increase 

enough to overtop the sandbar at the mouth, naturally opening the lagoon (Hagar Environmental 

Science 2015). The location of this 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 Landing (prior to 

1908), which appears to have been the most prevalent route (see Figure 3-9) (San Francisco Estuary 

Institute 2009).  

In 1947, the U.S. Army Corps of Engineers constructed the Moss Landing Harbor and 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 exposed in 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 now 25ɀ30 feet deep and 

the channel is a large, dominant feature (ABA Consultants 1989). The artificial mouth increased tidal 

amplitude and velocity in the estuary, leading to substantial tidal scour and contributing to loss of 

wetland habitats (Elkhorn Slough Tidal Wetland Project 2012).  

.ÅÁÒ ÔÈÅ ÔÉÍÅ ÏÆ ÔÈÅ ÈÁÒÂÏÒ ÅÎÔÒÁÎÃÅȭÓ ÃÏÍÐÌÅÔÉÏÎȟ ÔÉÄÅ ÇÁÔÅÓ ×ÅÒÅ ÐÕÔ ÉÎ ÐÌÁÃÅ ÏÎ ÓÅÖÅÒÁÌ ÏÆ ÔÈÅ 

sloughs and wetland habitats to the south of Moss Landing, including the Moro Cojo Slough, Old 

Salinas River (OSR) and Tembladero Slough. This has limited the amount of erosion in these sloughs 

in addition to muting the tides and preventing salt water from intruding inland during high tides. 
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1854 Lagoon and River, with mouth located north 
near Moss Landing 

Current Lagoon and River, with mouth located 
in its current location 

Source: Central Coast Watershed Studies 2006. 

Figure 3-9. Historical and Existing Terminus Location of the Salinas River 

3.1.7.2 Existing Conditions 

Over the past century and a half spanning from the first euro-American accounts to now, the Salinas 

River has gone through many changes that have impacted its hydrology and geomorphology. These 

changes began with the development of the Salinas Valley as 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 the groundwater basin exceeded the amount replenished 

through natural hydrologic processes. By the late 1930s, wells in the Salinas Valley 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 Salinas Valley 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 release them at a 

low enough rate throughout the year to maximize groundwater recharge in the Salinas Valley aquifer 

(CALFED 1976) 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 by dams operated by MCWRA (Monterey County Water Resources Agency 2014). The 

operation of these dams has significantly altered the seasonal distribution and magnitude of 

streamflow in the Salinas River by reducing wet season flows and increasing dry season flows.  

Stream gages at three locations in the upper watershed were analyzed within the study areaɂtwo 

in Nacimiento River downstream of the current reservoir and one in the Salinas River at Bradley 

(Figures 2-1a and 2-1b). After construction of the Nacimiento Dam, the Nacimiento River gage at San 

Miguel (USGS 11149500) was decommissioned and replaced by a gage at Bradley (USGS 11149400, 

approximately 5 miles upstream of the San Miguel gage). Peak flow frequency analyses for all three 

gages in the upper watershed are shown in Table 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 post-dam gage (USGS 

11149500) because this difference was deemed insignificant relative to the large decreases 

observed following construction of the dam. Downstream of the Nacimiento River and San Antonio 

River, the Salinas River gage at Bradley was installed in 1949, only 8 years before the Nacimiento 

Dam was completed. According to USGS guidelines for determining flow frequency (Bulletin No. 

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

at Bradley are only shown for post-dam years.  

Table 3-6. Peak Flow Frequency Analyses for Gages in the Upper Watershed 

Gage Years 

Peak Flow (cubic feet per second)  

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

Nacimiento River 
near San Miguela  

1938ɀ1956 

(pre-dam) 

20,000 37,000 51,000 69,000 83,000 98,000 

Nacimiento River 
below Nacimiento 
Dam near Bradleyb 

1957ɀ2018 

(post-dam) 

1,000 

(-95%) 

3,000 

(-92%) 

6,000 

(-88%) 

10,000 

(-86%) 

15,000 

(-82%) 

22,000 

(-78%) 

Salinas River near 
Bradleyc 

1957ɀ2018 4,000 16,000 32,000 67,000 107,000 162,000 

Source: U.S. Geological Survey 2018. 
a USGS Gage 11149500 located near the San Luis Obispo/Monterey County border, approximately 7 river miles 
downstream of dam (Latitude 35°47'00", Longitude 120°47'24" NAD27). 
b USGS Gage 11149400 located approximately 2 river miles downstream of dam (Latitude 35°45'41", Longitude 
120°51'16" NAD27). 
c USGS 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 post-dam 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 nature of rainfall in the watershedɂwith the majority of the 

stream flow occurring during the wet season from December to April (Figure 3-10). 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 dams in addition to other upstream operations such as the Santa Margarita 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.  

 

 
Source: U.S. Geological Survey 2018. 

Figure 3-10. Mean Monthly Flow in Nacimiento River, Before and After Dam Construction (USGS 
11149400 and 11149500) 
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Source: U.S. Geological Survey 2018. 

*A portion of the analysis period also includes effects of San Antonio Dam (constructed in 1967). 

Figure 3-11. Mean Monthly Flow in Salinas River at Bradley, Before and After Dam Construction 
(USGS 11150500) 

Salinas River Valley (RMU 3 to RMU 6) 

Relative to 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 Agency 2014). 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 reduced peak flow and increased summer flows caused by the 

operation of the Nacimiento Dam starting in 1957 and the San Antonio Dam starting in 1967 has 

today allowed vegetation growth to expand onto the bars and channel bottom and largely persist 

there. This vegetation growth has increased since the revised operation of Nacimiento Dam in April 

2010 (Monterey County Water Resources Agency 2014). 

Today, agriculture occurs in what 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 the Salinas River have historically constructed levees to protect 

agricultural lands from flooding (Monterey County Water Resources Agency 2014) and continue to 

do so today. Many of these informal levee sections are not engineered, and are often composed of 

sand, broken concrete, and other construction materials (Monterey County Water Resources Agency 

2014). The bank slopes below the levees are generally well-vegetated.  

Flow frequency analyses for the gages located in this reach are presented in Table 3-7. While the 

Salinas River hydrology has been altered by dam construction and diversions, both San Lorenzo 

Creek and Arroyo Seco are unregulated. Therefore, the hydrologic patterns of these watersheds are 
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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 Salinas River at Bradleyɂbefore 

the inputs of San Lorenzo Creek, to the Salinas River at Soledad, after the inputs of San Lorenzo 

Creek but before Arroyo Seco (Table 3-7)ɂshows 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 gage in Table 3-7) are considerably higher than flows 

upstream of the Arroyo Seco confluence (Salinas River at Soledad gage), despite losses likely to 

groundwater infiltration.  

The farthest downstream gage near Spreckels contained a long enough period of record to compare 

flow frequencies before and after construction of the Nacimiento and San Antonio Dams (Table 3-7). 

These gages show reductions in peak flows between 3% (for the 50-year event) to 54% (for the 2-

year event) and an increase in peak flows of 12% for the 100-year event for the period of record 

after dam construction. Although reductions in low to moderate peak flows would be expected 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 pre- and post-

dams periods of record. 

Comparisons of Salinas River mean monthly flows near Spreckels before and after dam construction 

show reductions by up to 50% from pre-dam conditions during the winter and spring wet season 

(December to April) and substantial increases during the dry season (Figure 3-12). However, the 

timing of peak wet season flows appears to have remained unchanged. This is likely related to the 

fact that the Arroyo Seco, a significant contributor to Salinas River flows, remains undammed.  

Table 3-7. Peak Flow Frequency Analyses for Gages in the Salinas River Watershed in the 
Management Area 

Gage Years 

Peak Flow (cubic feet per second)  

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

Salinas River ɀ Bradley  

(USGS 11150500) 

1957ɀ2018 4,000 16,000 32,000 67,000 107,000 162,000 

San Lorenzo Creek ɀ King City  

(USGS 11151300) 

1959ɀ2017 1,000 3,000 6,000 10,000 13,000 17,000 

Salinas River ɀ Soledad  

(USGS 11151700) 

1969ɀ2018 2,000 12,000 26,000 58,000 94,000 142,000 

Arroyo Seco ɀ Greenfield 

(USGS 11151870) 

1962ɀ2018 7,000 12,000 15,000 19,000 22,000 26,000 

Arroyo Seco ɀ Soledad 

(USGS 11152000) 

1906ɀ2018 8,000 14,000 18,000 24,000 28,000 32,000 

Salinas River ɀ Chualar  

(USGS 11152300) 

1976ɀ2018 5,000 15,000 27,000 52,000 80,000 120,000 

Salinas River ɀ Spreckels  

(USGS 11152500) 

1930ɀ1956 

(pre-dams) 

8,000 33,000 53,000 75,000 88,000 99,000 

1957ɀ2018 

(post-dams) 

3,700 

(-54%) 

17,000 

(-48%) 

33,000 

(-38%) 

60,000 

(-20%) 

85,000 

(-3%) 

111,000 

(+12%) 

Source: U.S. Geological Survey 2018. 
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Source: U.S. Geological Survey 2018. 

*A portion of the analysis period also includes effects of San Antonio Dam (constructed in 1967). 

Figure 3-12. Mean Monthly Flow in Salinas River near Spreckels, Before and After Dam 
Construction (USGS 11152500) 

Salinas River Lagoon (RMU 7 to RM 0) 

Today, water levels in the Salinas River Lagoon are managed by MCWRA to limit flooding of adjacent 

agricultural lands and homes (Hagar Environmental Science 2015). These management actions 

include releasing flows through a slide gate to the OSR and periodically lowering the sandbar 

elevation to allow direct outflow to the ocean (Figure 2-1a). Sandbar management involves grading 

or excavating a drainage channel across the sandbar to drain the lagoon at the critical elevation. At a 

stage of about 6 feet- National Geodetic Vertical Datum 1929 (NGVD 29) (8.7 feet North American 

Vertical Datum 1988 [NAVD 88]), the lagoon begins to crest 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 2015ɊȢ 4ÈÅÒÅ ÁÒÅ ÌÏ×ȤÌÙÉÎÇ ÁÇÒÉÃÕltural fields on the north side of the 

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 Environmental Science 2015). 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 or artificia l opening (Hagar Environmental Science 2015) (Figures 3-13).  
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Source: Central Coast Wetlands Group 2015. 

Figure 3-13. Percent of Time the Salinas River Lagoon Marsh Plain was Inundated by Water for 
2015ς2017 
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In April 2010, MCWRA began operation of the Salinas River Diversion Facility (SRDF) located at 

about RM 4.8 near the upper part of the Salinas River Lagoon as part of the Salinas Valley Water 

Project (SVWP). Water released from Nacimiento and San Antonio Dams are impounded and 

diverted at the SRDF throughout the irrigation season (April 1 to October 31). When the SRDF is in 

operation, MCWRA is required to provide bypass flows to the lagoon based on water year type. 

Before implementation of the SVWP, 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 spring (a pattern more 

consistent with natural river flow patterns before development of the Salinas Valley for agriculture). 

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 flashy hydrology characteristic of the area. As agricultural and urban 

development in the floodplain has increased over time, the adverse effects of flooding have grown. 

Flooding along the Salinas River has caused significant damage and economic impacts to the region. 

Significant floods occurred in the following years. 

 ̧ March 1911: Described by the Salinas Daily Index paper as a disastrous event that destroyed 

over 2,000 acres of farmland. 

 ̧ January and February 1969: Two floods each caused Monterey County to be declared a disaster 

area. 

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

 ̧ -ÁÒÃÈ ρωψσȡ Ȱ%Ì .ÉđÏȱ ÓÔÏÒÍÓ ÂÒÏÕÇÈÔ ÁÎ ÅØÔÒÅÍÅÌÙ ÕÎÕÓÕÁÌ ÓÅÒÉÅÓ ÏÆ ÈÉÇÈ ÔÉÄÅÓȟ ÓÔÏÒÍ ÓÕÒÇÅÓȟ 

and storm waves along the coast, and heavy rains causing 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. 

 ̧ &ÅÂÒÕÁÒÙ ρωωψȡ ! ÓÅÒÉÅÓ ÏÆ Ȱ%Ì .ÉđÏȱ ×ÉÎÔÅÒ ÓÔÏÒÍÓ ÃÁÕÓÅÄ ÆÌÏÏÄÉÎÇ that impacted agricultural 

lands and the city 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 totaling over $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 (San Miguel 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 flooding and flood risk are not significant. As the 

river widens and the valley supports more development including King City and the San Lorenzo 

Creek from RM 94 to RM 53, flooding becomes a risk. Because of this development, and the fact that 

the channel is generally 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 developed, with agriculture 

throughout its length as well 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 historical flood 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 lagoon from 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 bar 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 a 157-square-mile drainage (also known as the Reclamation 

Ditch System) located to the northeast of the Salinas River watershed and is known to cause 

localized flooding (Figures 2-7 and Figure 3-14). The watershed includes the following 

subwatersheds: Tembladero Slough, Merritt Lake, Santa Rita Creek, Espinosa Lake, Gabilan Creek, 

Natividad Creek, Alisal Slough, and Alisal Creek. The watershed drains 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 the OSR halfway between the lagoon 

and Moss Landing Harbor.  

The hydrologic regime of the water bodies in the Gabilan/Tembladero watershed varies markedly. 

The streams are non-perennial in the uppermost sections, perennial or near-perennial in certain 

reaches mid-way down the range, and then again non-perennial 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 alluvial plains that is the Salinas Valley, most of the streams are non-perennial, sparsely 

vegetated, and relatively small. As they near the cities of Salinas and Castroville, the drainages 

become wider, with perennial standing water (urban runoff, agricultural tailwater, and permitted 

discharges) in the dry season and storm runoff in the wet season. Finally, within a few miles of the 

coast, the streams flow into an extended brackish, sub-tidal slough. The lowest reaches are joined by 

overflow (slide gateɀcontrolled) from the Salinas River Lagoon to become a back-beach swale that 

runs behind the dunes toward Moss Landing Harbor (Figure 3-14). The whole system is highly 

episodic; flooding of managed lands adjacent to streams and channels is not uncommon. 
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Source: Central Coast Watershed Studies 2006. 

Figure 3-14. Locations of Major Surface Water Pump Stations in the Gabilan/Tembladero Watershed 

Reclamation Ditch Watershed Assessment and Management Strategy   

Central Coast Watershed Studies (CCoWS) 
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Figure 4.2 Locat ions of major surface water pump stat ions in the Reclamat ion Ditch Watershed.  
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Since pre-European times, the hydrology of the study area has been dramatically altered. An extensive 

system of interconnected sub-tidal lakes and swamps existed where the drainages exist 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 final result 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 1959) of 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 been installed throughout 

the system. Today, MCWRA operates and maintains several pump stations in the 

Gabilan/Tembladero watershed as shown in Figure 3-14 and described in Chapter 2, Section 2.3.3.3, 

Other Facilities. 

During high discharge events (especially before the river mouth sand berm is breached), the 

combined discharge of the OSR and the Gabilan/Tembladero watershed can cause localized flooding. 

Recent flooding events resembled projections by the Federal Emergency Management Agency 

(FEMA) Flood Hazard maps (Figures 3-15a and 3-15b). On December 12, 2014, localized rainfall 

within the Gabilan hills caused discharges of almost 700 cfs within the Gabilan/Tembladero 

watershed (specifically from Gabilan Creek) while, during that same period, the Salinas River flow at 

Spreckels did not surpass 10 cfs. River flows increased during winter king tides, reducing discharge 

capacity through the Potrero Road and Moss Landing tide gates, causing significant flooding of 

agriculture lands within the lower Salinas Valley (Figure 3-15a). Crop losses were estimated at more 

than $2 million (Central Coast Wetlands Group 2017). 

 

 
Source: Central Coast Wetlands Group 2017. 

*Red arrows indicate water flow direction.  

Figure 3-15a. FEMA 100-Year Inundation Areas Compared to the December 2014 Flooding in the 
Gabilan/Tembladero Watershed  

 100-year inundation December 2014 
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Figure 3-15b. FEMA Flood Zones in the Study Area  
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A significant area that includes agriculture, residences, and businesses around Moss Landing is 

currently vulnerable to flooding from the Gabilan/Tembladero watershed and OSR. Many of the 

farm fields vulnerable to flooding within the Moro Cojo Slough have been purchased for wetland 

restoration or conservation. Other historical wetland areas within the Gabilan/Tembladero 

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

water lift stations that pump water from drainage systems in the low-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 

ÆÌÏÏÄÉÎÇɊ ÄÅÍÏÎÓÔÒÁÔÅ ÔÈÅ ÄÉÒÅ ÖÕÌÎÅÒÁÂÉÌÉÔÉÅÓ ÔÈÁÔ ÁÇÒÉÃÕÌÔÕÒÁÌ ÌÁÎÄÓȟ -ÏÓÓ ,ÁÎÄÉÎÇȭÓ ÃÏÁÓÔÌÉÎÅȟ ÁÎÄ 

the surrounding area face in the future. By 2100 several portions of the protective dunes complex 

are projected to no longer restrict ocean waves, leading to significant flooding within the lower 

Salinas Valley. The long-term preservation of the Salinas State Beach dunes complex and the 

effective restriction of storm surge inland 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 Salinas Valley Basin is the largest coastal groundwater basin in Central California, and 

groundwater is a valuable resource ÆÏÒ ÔÈÅ ÖÁÌÌÅÙȭÓ agriculture-based economy. Although the Salinas 

River is ultimately the primary water supply for the valley, most of the water used first infiltrates 

from the Salinas River into the underlying sediments before being extracted for use through 

groundwater pumping. Therefore, the Salinas Valley Basin serves as a critical reservoir for seasonal 

water storage, filled by wet season flows and depleted during the dry season when the agricultural 

water supply demand is greatest. The groundwater reservoir also provides critical storage during 

multi -year droughts, providing water supply when surface water resources are depleted. 

Nevertheless, conveyance of groundwater is a slow process. Typical 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 influence the 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 purposes, the California Department of Water Resources (DWR) 

(2003) divided the Salinas Valley Basin into groundwater subbasins.  

 ̧ 180/400 -Foot Aquifer (also referred to as Pressure). 

 ̧ East Side Aquifer. 

 ̧ Forebay Aquifer. 

 ̧ Upper Valley Aquifer. 

 ̧ Paso Robles Area. 
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 ̧ Seaside Area. 

 ̧ Langley Area. 

 ̧ Corral de Tierra Area (also referred to as Monterey subbasin). 

Groundwater within the Salinas Valley is present in a sequence of water-bearing 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 2003, Monterey County Water Resources Agency 

2017a). The stratigraphic (rock layer stratification) and hydrostratigraphic (hydrologic 

characteristics relating to groundwater flow) nomenclature of the Salinas Valley Aquifer System is 

summarized below (from oldest to youngest) and illustrated on Figure 3-4.  

 ̧ Deep Aquifers, which are present in the northern Salinas Valley, include portions of the Santa 

Margarita, Purisima or Pancho Rico, and Paso Robles Formations, and range in age from late 

Miocene to early Pliocene (approximately 12 to 4 million years). The deep aquifer system 

sometimes is called the 900-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 400-Foot Aquifer (also called the Pressure 400-Foot Aquifer). In many locations 

between the city of Salinas and the coast, fine-grained, low permeability zones within the Paso 

Robles Formation collectively function as an aquitard5 called the 400-Foot/Deep Aquitard that 

limits the hydraulic connection between the 400-Foot Aquifer and the underlying Deep Aquifers.  

 ̧ Near the coast, upper portions of the 400-Foot Aquifer consist of the Aromas Sands, which are 

Pleistocene wind-blown dune sand deposits that overlie the Paso Robles Formation. Farther 

south in the Salinas Valley, the Aromas Sands transition to the Paso Robles Formation. 

 ̧ Pleistocene Valley Fill deposits and upper portions of the Aromas Sands near the coast comprise 

the 180-Foot Aquifer. Fine-grained intervals within the Aromas Sands near the coast comprise 

the 180/400 -Foot Aquitard that limits the hydraulic connection between the 180-Foot and 400-

Foot Aquifers.  

 ̧ Discrete aquitard intervals are not present within the aquifer systems in the East Side Subarea. 

Consequently, the upper portions of the aquifer system are unconfined; however, the cumulative 

influence of local fine-grained intervals within the coalescing alluvial fans results in semi-

confined to confined conditions at depth. 

 ̧ The Salinas Valley Aquitard (SVA) consists of fine-grained, low permeability clayey sediments 

that were deposited in an estuary environment during high sea-level conditions in late 

Pleistocene time. The extent of the SVA is limited to the 180/ 400-Foot Aquifer subarea. It is over 

100 feet thick near the Monterey Bay Coast but thins to 25 feet near the city of Salinas and 

pinches out farther south near the cities of Chualar and Gonzales. The SVA is an important 

limitation to hydraulic connection between surface water or shallow groundwater and the 

underlying aquifer system. 

 ̧ In the Forebay Aquifer and Upper Valley Aquifer 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 does not prevent vertical groundwater flow.  
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hydraulic connection between the aquifer system and the Salinas River and higher recharge 

rates. The thickness of the aquifer system also decreases in the Upper Valley Aquifer subbasins. 

 ̧ Recent deposits (<10,000 years) include fluvial deposits along portions of the Salinas River 

Corridor and sand dunes near the coast (Table 3-8). 

Table 3-8. Stratigraphy and Hydrostratigraphy for the Salinas River 

 
Source: Kennedy and Jenks 2004. 

Groundwater Recharge 

Precipitation in the Salinas River watershed (HUC-8 Cataloging Unit) results in runoff and 

streamflow, which subsequently enters the Salinas Valley Basin through percolation, primarily in 

streambeds where flow is concentrated. Streamflow from the surrounding subwatersheds 

represents a major source of recharge to the aquifers of the Salinas Valley Basin (California 

Department of Water Resources 1946, California State Water Resources Board 1956, Brown and 

Caldwell 2015a). The amount of runoff generated by individual subwatersheds depends on the 

amount of precipitation, topography, vegetative cover, and ability of soils to absorb water. The Santa 

Lucia Mountains, on the west side of the Salinas Valley Basin, contribute approximately 70% of the 

total runoff to the Salinas Valley 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 recharge. In areas 

with soil of low permeability  (e.g., clayey 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 water-holding capacity 

(specific retention) of soil. Generally, fine-grained soils (e.g., clay) retain larger amounts of water 

than coarse-grained soil (e.g., sand). Water retained by the soil matrix is utilized by root systems to 

meet evapotranspiration demands of plants and is cÒÉÔÉÃÁÌ ÔÏ ÓÕÐÐÏÒÔ ÎÁÔÉÖÅ ÖÅÇÅÔÁÔÉÏÎ ÁÎÄ ȰÄÒÙ-

ÆÁÒÍÉÎÇȱ ÃÒÏÐÓ ÄÕÒÉÎÇ ÔÈÅ ÄÒÙ ÓÕÍÍÅÒ ÍÏÎÔÈÓȢ 

Recharge to groundwater (deep percolation) only occurs when the retention capacity of the root-

zone is exceeded and water infiltrates below the depth of roots. Like much of the western states 

with semi-arid climate, deep percolation of rainfall in the Salinas Valley only occurs episodically. 

Under natural conditions, the Salinas Valley Basin aquifer system is recharged by infiltration from 

the Salinas River and tributaries and by direct infiltration of rainfall.  Based on modeling for MCWRA, 

infiltration of rainfall accounts for approximately 24% of natural recharge, and the infiltration from 

the Salinas River system accounts for the balance, approximately 76% (Rosenberg 2001). 

In agricultural areas, some additional 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 additional groundwater recharge source, 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 being favorable for recharge are shown on Figure 3-4 and 

are based on the following criteria. 

 ̧ Area must overlie a demonstrated aquifer system. 

 ̧ Surficial soils must have moderate to high infiltration 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 favorable recharge areas. However, 

much of the valley fill in the Salinas Valley is not favorable due to finer-grained texture, which 

results in relatively low permeability and high retention. The alluvial fans of the Arroyo Seco area 

and on the east side of the valley have high recharge potential, as does the alluvial fill in the San 

Antonio Valley area and soils of the Fort Ord and Seaside areas. 

Recharge is also sensitive to the total and temporal distribution of rainfall over the year. For semi-

arid climates similar to Salinas Valley, Blaney (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 lower 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 (2001) concludes that because most of Salinas Valley has average 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. In the early 1900s USGS reported 270 wells in the alluvial basin from the coast up to 

about King City (Hamlin 1904). The USGS study also noted several pumping plants along the Salinas 

River that each extracted as much as 10,000 gallons per minute, which equates to 16,000 AFY,6 from 

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 Caldwell 2015b).  

By 1944, groundwater pumping in the entire valley was estimated to be 350,000 AFY (Brown and 

Caldwell 2015b). Since the late 1940s, irrigated acreage within the valley has increased 

substantially, with steady increases in the 1940s and 1950s and rapid increases in the 1960s and 

1970s (Figure 3-16). 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 Resources Agency 2006). Urban 

development, however, is experiencing continued growth, predominantly in the Castroville, 

Gonzales, Greenfield, King City, Marina, Salinas, and Soledad areas. The increases 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 acres (Monterey County Water Resources Agency 2017b). 

According to the analysis of historical storage changes in the Salinas Valley Basin (Brown and 

Caldwell 2015b), the overdraft of groundwater that occurred in the mid-1940s 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 Aquifer 

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 because aquifers in these areas are largely 

disconnected from the Salinas River. 

 

                                                             
6 One acre-foot is equal to 325,851 gallons. One acre-foot/year is equal to 0.62 gallon per minute.  
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Source: Watson et al. 2003. 

Figure 3-16. Groundwater Elevation in the Northern Salinas Valley Based on USGS Groundwater 
Well Data (1970ς1980) with Wells Containing at Least 10 or More Measurements (=N) during that 

Time  

Reclamation Ditch Watershed Assessment and Management Strategy   

Central Coast Watershed Studies (CCoWS) 
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economic benefits of  the watershedõs agricultural product ion are discussed in greater 

detail in Chapter 3. 

 

Figure 2.5 Groundwater elevation in the northern Salinas Valley based on USGS groundwater well

data (1970- 1980) with wells containing at least 10 or more measurements (= N) during that t ime.

Data: USGS online data. Figure reproduced from Watson et al., (2003). 
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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 2015 MCWRA reported 

an estimated total pumping of 509,000 AFY in the Monterey County portion of the Salinas Valley, 

with the following distribution by subareas7 (Brown and Caldwell 2015b). 

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

 ̧ 19% in the East Side Subarea. 

 ̧ 29% in the Forebay Subarea (including the Arroyo Seco cone). 

 ̧ 28% in the Upper Valley Subarea. 

Since 1993, to help manage groundwater resources in the management area, owners of wells with a 

discharge pipe of 3 inches in diameter or greater have been required to report annual pumped 

quantities to MCWRA. The annual agricultural pumping totals are reported from November through 

October, and the urban pumping data is reported for each calendar year. MCWRA compiles the 

pumping data and provides a report each year (Monterey County Water Resources Agency 2018a). 

The groundwater pumping data reported by MCWRA by the four major subbasins are presented on 

Figures 3-17 through 3-20. 

 
Source: Monterey County Water Resources Agency 2018a. 

Figure 3-17. 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 similar but not identical in extent. 
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Source: Monterey County Water Resources Agency 2018a. 

Figure 3-18. Total Reported Groundwater Extraction in the Eastside Subbasin  

 

 
Source: Monterey County Water Resources Agency 2018a. 

Figure 3-19. Total Reported Groundwater Extraction in the Forebay Subbasin  
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Source: Monterey County Water Resources Agency 2018a. 

Figure 3-20. 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 close 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 groundwater in the Forebay and East Side Subareas also is unconfined, but semi-confined 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. However, continued 

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 180-Foot and 

400-Foot Aquifers, which are generally under confined conditions. Because of groundwater levels 

below sea level, seawater has been intruding the 180-Foot and 400-Foot Aquifers for many decades. 

Seawater intrusion of the coastal margin aquifers of Salinas Valley was first documented in 1946 

(Monterey County Water Resources Agency 2017a). MCWRA has monitored groundwater levels 

since the 1940s. Water levels are measured monthly at approximately 94 wells and annually at 

approximately 400 wells in the Salinas Valley. MCWRA monitors the extent of seawater intrusion by 

measuring the chloride content8 in a network of wells in the northwestern portion of Salinas Valley. 

Today, seawater intrusion extends approximately 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 concentration of 350 mg/L, which is considered by the U.S. 
Department of Agriculture ÔÏ ÂÅ ÏÆ Ȱ#ÌÁÓÓ ))) Ȥ ÉÎÊÕÒÉÏÕÓ ÏÒ ÕÎÓÁÔÉÓÆÁÃÔÏÒÙȱ ÑÕÁÌÉÔÙ ÆÏÒ ÁÇÒÉÃÕÌÔÕÒÁÌ ÉÒÒÉÇÁÔÉÏÎ 
(Monterey County Water Resources Agency 2018a). 
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miles inland in the 400-Foot Aquifer (e.g., Monterey County Water Resources Agency 2012, 2017a). 

Figure 3-21 shows a time series of the cumulative area of the 180-Foot and 400-Foot Aquifers with 

chloride concentrations exceeding 500 milligrams per liter (mg/L). 

   

Source: Monterey County Water Resources Agency 2017b.  

Figure 3-21. Cumulative Area with Time of Seawater Intrusion in 180- and 400-Foot Aquifers 
(areas with chloride exceeding 500 mg/L) 

To help decrease the rate of seawater intrusion, since 1998 the Castroville Seawater Intrusion Project 

(CSIP) 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 water released from the reservoirs, 

which is a component of the SVWP. Average annual pumping in the Pressure (180/400-Foot) Subarea 

was 134,068 AFY from 1970 to 1997 (Montgomery Watson 1997), and 117,330 AFY from 1998 to 

2015 ( Monterey County Water Resources Agency 2017a; data provided by MCWRA). These data 

reflect a 12% decrease in average pumping in the Pressure Subarea after CSIP deliveries began.  

For management recommendations, MCWRA also has defined an area impacted by incipient 

seawater intrusion based on a threshold chloride concentration in either the 180-Foot or 400-Foot 

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

(Monterey County Water Resources Agency 2017b). As illustrated by Figure 3-22 (Monterey County 

Water Resources Agency 2017bɊȟ ÔÈÅ ÄÅÃÒÅÁÓÅ ÉÎ ÐÕÍÐÉÎÇ ×ÉÔÈÉÎ ÔÈÅ ȰÁÒÅÁ ÏÆ ÉÍÐÁÃÔȱ ÓÉÎÃÅ ÔÈÅ #3)0 

and SRDF deliveries began is substantial: approximately a 32% decrease in the annual rate of 

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

SRDF, relative to pumping the 3 years (1995ɀ1997) 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 Figure 3-21. However, groundwater 

levels are still below sea level in aquifers near the coast and therefore seawater intrusion continues.  

CSIP deliveries began SRDF deliveries began 
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Source: Monterey County Water Resources Agency 2017b.  

Figure 3-22. Annual Reported Groundwater Extractions in the Pressure Subbasin ά!ǊŜŀ ƻŦ LƳǇŀŎǘέ 
from 1995 to 2015 

3.1.10 Water Quality 

Water quality is a measure of the physical, chemical, and biological characteristics of water. The water 

quality of a stream is controlled by multiple factors, including the chemical and physical nature of 

streambed material (e.g., erodibility, grain size, rock type) and influences from outside the stream 

corridor, such as quality of groundwater and upstream runoff that may be recharging the stream 

system (Monterey County Water Resources Agency 2014). The California Porter-Cologne Water 

Quality Control Act of 1969, which became Division Seven of the State Water Code, establishes the 

responsibilities and authorities of the nine Regional Water Boards and the State Water Resources 

Control Board to coordinate and control water quality. Each Regional Water Board is directed to 

Ȱ...formulate and adopt water quality control plans for all areas within the region.ȱ For each water body 

in the regional jurisdiction, these plans are required to designate beneficial uses that are to be 

protected, water quality objectives that protect those uses, and an implementation plan that 

accomplishes those objectives (Central Coast Regional Water Quality Control Board 2017a).  

The Salinas River is in the jurisdiction of the Central Coast Regional Water Board. Table 3-9 

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 Regional 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 segment (U.S. Environmental Protection Agency 2018).   

Figure 3-23 portrays the impaired waterbodies in the Gabilan/Tembladero watershed. 
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Table 3-9. Designated Beneficial Uses by Waterbody  
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Nacimiento River (downstream of reservoir) X X   X X X X X X  X  X  X X  

San Antonio River (downstream of reservoir) X X  X X X X X  X X X  X   X  

Salinas River (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 River (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 River (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 Regional Water Quality Control Board 2017a. 

Key to beneficial uses:  

AGR ɀ Agricultural Supply MUN - Municipal and Domestic Supply 

BOIL ɀ Preservation of Biological Habitats of Special Significance PROC ɀ Industrial Process Supply 

COLD ɀ Cold Fresh Water Habitat RARE ɀ Rare, Threatened, or Endangered Species 

COMM ɀ Commercial and Sport Fishing REC1 ɀ Water Contract Recreation 

EST ɀ Estuarine Habitat REC2 ɀ Non-Contact Water Recreation 

FRSH ɀ Fresh Water Replenishment SHELL ɀ Shellfish Harvesting 

GWR ɀ Groundwater Recharge SPWN ɀ Spawning, Reproduction, and/or Early Development 

IND ɀ Industrial Service Supply WARM ɀ Warm Fresh Water Habitat 

IGR ɀ Migration of Aquatic Organisms WILD ɀ Wildlife Habitat 
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Table 3-10. Listed Impairments by Waterbody  

Waterbody  303(d) List Constituents  

Nacimiento Reservoir  Mercury 

San Antonio Reservoir Mercury 

San Antonio River 
(downstream of reservoir) 

Fecal Indicator Bacteria, Escherichia coli 

Salinas River (Nacimiento to 
Chualar) 

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

San Lorenzo Creek Boron, Chloride, Escherichia coli, Fecal Indicator Bacteria, pH, Sodium, 
Specific Conductivity  

Salinas River (Chualar to 
Spreckels) 

Benthic Community Effects, Chlordane, Chloride, Chlorpyrifos, 
Enterococcus, Escherichia coli., Fecal Indicator Bacteria, Nitrate, PCBs, pH, 
Salinity, Toxicity, Turbidity 

Arroyo Seco Fecal indicator bacteria and Water Temperature from the confluence with 
Tassajara Creek downstream to the confluence with the Salinas River. 

Salinas River (Spreckels to 
Lagoon) 

Benthic Community Effects, Chlordane, Chloride, Chlorpyrifos, DDE, DDT, 
Diazinon, Dieldrin, Escherichia coli, Fecal Indicator Bacteria, Nitrate, PCBs, 
pH, Sodium, Total Dissolved Solids, Toxaphene, Toxicity, Turbidity  

Salinas River Lagoon (North) Chlorpyrifos, DDE, Nutrients, pH, Toxicity, and Water Temperature 

Salinas River Refuge Lagoon 
(South) 

pH and Turbidity 

Old Salinas River Chlorophyll-a, Chlorpyrifos, Diazinon, Escherichia coli, Fecal Indicator 
Bacteria, Nitrate, Oxygen, dissolved, pH, Toxicity, Turbidity 

Reclamation Ditch System Ammonia, Chlorpyrifos, Copper, Diazinon, Escherichia coli, Fecal Indicator 
Bacteria, Malathion, Nitrate, Oxygen, Dissolved, Permethrin, pH, Priority 
Organics, Toxicity, Turbidity   

Sources: State Water Resources Control Board 2018, U.S. Environmental Protection Agency 2018. 
https://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2014_2016.shtml  

https://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2014_2016.shtml
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Source: Central Coast Watershed Studies 2006. 

Figure 3-23. Impaired Waterbodies in the Gabilan/Tembladero Watershed 

All of the pollutants listed in Table 3-10 require the development of a Total Maximum Daily Load 

(TMDL) to bring the associated water segments into compliance at levels that protect designated 

beneficial uses. The following TMDLs are in development or have been approved by the Central 

Coast Regional Water Board for the Salinas River watershed. 

 ̧ Fecal coliform TMDLɂapproved September 2, 2010. 

 ̧ Chlorpyrifos and diazinon TMDLɂapproved May 5, 2011. 

 ̧ Nutrient TMDLɂapproved March 14, 2013. 

 ̧ Sediment toxicity TMDLɂapproved July 14, 2017. 

 ̧ Turbidity TMDLɂin development. 

 ̧ Salts TMDLɂin development. 

 ̧ Mercury TMDL in reservoirsɂin 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 Coast Regional Water Quality Control Board 

2017b) water quality criteria for f ecal indicator bacteria concentrations affecting the beneficial uses 

of water contact recreation (REC-1) and shellfish harvesting (SHELL) (State Water Resources 

Control Board 2018, U.S. Environmental Protection Agency 2018). The fecal coliform TMDL (Central 

Coast Regional Water Quality Control Board 2010) 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 beneficial uses 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 Lagoon are 

impaired due to exceedances of Basin Plan (Central Coast Regional Water Quality Control Board 

2017b) water quality criteria for nitrate, unionized ammonia, and associated nutrient -related 

problems such as excessive orthophosphate, dissolved oxygen imbalances, microcystin toxicity, and 

excess algal biomass (Central Coast Regional Water Quality Control Board 2013). These exceedances 

have affected designated beneficial uses including municipal and domestic supply (MUN), 

agricultural supply (AGR), groundwater recharge (GWR), water contact recreation (REC-1), cold 

fresh water habitat (COLD), and warm fresh water habitat (WARM). The Nutrient TMDL, established 

in 2013, identifies sources of these water quality impairments and describes a plan to achieve water 

quality 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 2013). Other sources include urban 

stormwater sewer system discharge (minor source at basin-scale but locally significant), and 

livestock and domestic animal manure (minor source, currently meeting load allocations). Proposed 

actions include minimization of nutrient loading to receiving waters from irrigated lands through 

using restored or created wetland and riparian habitat as water quality management areas (which 

involve low-cost, highly effective ecological engineered watershed restoration techniques) in the 

lower Salinas Valley, implementation of the Central Coast Water Board Agricultural Order, 

incorporation of waste load allocations into municipal separate storm sewer systems National 

Pollutants Discharge Elimination System permits, and 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 plans (Central Coast Regional Water 

Quality Control Board 2014).  

3.1.10.3 Pesticides 

Many waterbodies in the Salinas River watershed are also impaired due to exceedances of Basin 

Plan (Central Coast Regional Water Quality Control Board 2017b) 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), migration of 

aquatic 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 2011). Discharges from irrigated agriculture were identified as the 

primary source of pesticides within the watershed. The Lower Salinas River watershed Chlorpyrifos 

and Diazinon TMDL (Central Coast Regional Water Quality Control Board 2011) established numeric 

targets for the application of the two targeted organophosphate pesticides, chlorpyrifos and 

diazinon. The TMDL implementation schedule 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 pesticides (e.g., 

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 Board 2017a) objectives for pH affecting municipal 

and domestic supply (MUN), water contact recreation (REC-1), non-contact recreation (REC-2), cold 

freshwater habitat (COLD), and warm freshwater habitat (WARM) beneficial uses (U.S. 

Environmental Protection Agency 2018). A pH TMDL is required, but has not yet been started. 

3.1.10.5 Salinity 

Surface waters in the Salinas River watershed 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 Agency 2018). Development of a Salinity TMDL is 

currently underway.  

3.1.10.6 Sediment Toxicity 

Surface waters in the Salinas River watershed from the City of Gonzales into the Salinas River 

Lagoon are impaired for sediment toxicity 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 Board 2017b) 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, established 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 source 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 2017b). Implementation 

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 Regional Water Board (i.e., Agricultural Order No. R3-2012-011) and the U.S. 

Environmental Protection Agency regarding pesticide use and surface water 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 Quality Control Board 2017a) general narrative objectives for 

turbidity affecting aquatic life beneficial uses cold freshwater habitat (COLD) and warm freshwater 

habitat (WARM). Development 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 not meet the 

Basin Plan (Central Coast Regional Water Quality Control Board 2017a) objectives for water 

temperature affecting cold freshwater habitat (COLD) beneficial uses (U.S. Environmental Protection 

Agency 2018). 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 by making 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 of mercury, with minor contributions from 

industrial and municipal wastewater discharges and urban run-off. The State and Regional Water 

Board staff are developing a statewide water quality control program for mercury in reservoirs. The 

Statewide Mercury Control Program for Reservoirs will address 131 reservoirs identified as 

mercury-impaired in the state as of January 2018. Nacimiento and San Antonio Reservoirs 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 is in Monterey County and a portion of San Luis Obispo County, and consists of land 

within the Salinas Valley near the Salinas River (Figure 3-24). There are incorporated 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 study area include San Miguel, Bradley, San Ardo, San 

Lucas, Chualar, Boronda, Spreckels, Castroville, and Moss Landing. The Salinas River flows through 

or near the following Monterey County planning areas: South County, Central Salinas Valley, Toro, 

Greater Salinas, 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 of habitat 

types, including riparian forests around the Salinas River (San Francisco Estuary Institute 2009). 

Before the Spanish arrived in Monterey County, the Ohlone, Salinan, and Esselen people used the 

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 settlement in Monterey County, agriculture 

developed with greater intensity in the Mexican period (1822ɀ1848) and after California became a 

part of the United States (1850) (Monterey County Parks Department 2011).  

https://www.waterboards.ca.gov/water_issues/programs/mercury/reservoirs/docs/ferc_table.xlsx
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The land in Monterey County, particularly surrounding the Salinas River, has historically been used 

for agricultural purposes. Table 3-11 shows the number of farms in Monterey County, as well as the 

area in Monterey County that was used for farming operations. Table 3-11 and Figure 3-25 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. Between 1900 and 2012 the area of farms has ranged between 1.1 and 1.6 million acres.  

Table 3-11. 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 
(million acres) 

1.1 1.1 1.1 1.3 1.3 1.6 1.6 1.5 1.4 1.4 1.3 1.3 

Sources: U.S. Department of Agriculture 1910, 1930, 1940, 1950, 1959, 1969, 1978, 1992, 2012a, 2012b. 

 

The history of urban development in the Salinas Valley is linked to the history of agricultural 

development and the development 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, and, after 1886, 

the rail line extended south through King City, San Lucas, San Ardo, and Bradley (Monterey County 

Parks Department 2011). In Monterey County, the railroad facilitated the expansion of agriculture; 

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, Greenfield, King City, San Lucas, San Ardo and Bradley 

(Monterey County Parks Department 2011).  

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 2011). 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, and San Miguel.  

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 filed 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 County farmers have used many canals and 

dams to deliver water to their crops. For example, the 9-mile 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 Dam was 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 2011).  
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Figure 3-24. Land Use Designations  

 


