CHAPTER 3
REGIONAL SETTING

3.1 LAND USE AND PLANNING
3.1.1 REGIONAL SETTING
The proposed water supply facilities in the Revised BMP are within five land use jurisdictions,
each with separate land use definitions and requirements. The proposed Import Pipeline of the
BMP 2000 Alternative would extend through unincorporated areas of San Benito, Santa Cruz,
and Monterey counties along its 23-mile-long alignment. The proposed site of the Water
Recycling Facilities adjacent to the WWTF is within the incorporated City of Watsonville. The
Aquifer Storage and Recovery pipeline and well field extend through unincorporated Santa Cruz
County as well as portions of the incorporated City of Watsonville, but the entire alignment is
within the Watsonville planning area. The Expanded College Lake facilities, the Corralitos
Creek and Pinto Lake diversion facilities, and the Harkins and Watsonville Slough facilities
proposed under the Local-Only Alternative would be located in unincorporated Santa Cruz
County within the Watsonville planning area, as designated in the City of Watsonville General
Plan. Figure 2.1 in Chapter 2, Project Description, shows the county boundaries within the
PVWMA service area.

EXISTING LAND USES
Land uses in the vicinity of the proposed water supply facilities were identified through field
reconnaissance, inspection of aerial photographs, and surveys conducted by the California
Department of Water Resources. As shown in Figure 3.1-1, open space and agriculture are the
predominant land uses in the Pajaro Valley. Crops grown in the valley include strawberries,
bush berries, apples, flowers, lettuce, artichokes, and other vegetables. While farmhouses are
scattered throughout the Pajaro Valley, residential areas within the project area are primarily
located near urban centers, such as the City of Watsonville and the neighboring community of
Freedom, in inland foothill areas, and along the coast. Rural residential development is also
occurring in inland foothill areas. Commercial uses, schools and parks are also concentrated in
the City of Watsonville (see Figure 3.1-2).
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Existing Land Uses in the PVWMA Service Area
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IMPORTANT FARMLAND DESIGNATIONS
The California Department of Conservation, Office of Land Conservation, maps important
farmland throughout California. Important farmlands are divided into the following four
categories based on their suitability for agriculture:

!

Prime Farmland is land that has the best combination of physical and chemical
characteristics for crop production. It has the soil quality, growing season and moisture
supply needed to produce sustained high yields of crops when treated and managed.

!

Farmland of Statewide Importance is land other than Prime Farmland that has a good
combination of physical and chemical characteristics for crop production.

!

Unique Farmland is land that does not meet the criteria for Prime Farmland or Farmland of
Statewide importance which has been used for the production of specific high economic
value crops.

!

Farmland of Local Importance is either currently producing crops, or has the capability of
production, and does not meet the criteria of the categories above.

San Benito County
According to the Important Farmland Map for San Benito County, the Import Pipeline alignment
extends through lands designated as Prime Farmland and Farmland of Statewide Importance
between Stations 0+00 and 320+00 (Department of Conservation, 1996). Prime Farmlands are
also located along the alignment on the west side of U.S. 101, and between Stations 680+00 and
715+00 near Aromas.

Santa Clara County
According to the Important Farmland Map for Santa Clara County, lands along the pipeline
alignment between Stations 400+00 and 494+00 are designated Grazing Land (Department of
Conservation, 1996). This designation is for land on which the existing vegetation is suited to
the grazing of livestock. These lands are not considered prime farmlands.

Santa Cruz County
The Santa Cruz County General Plan identifies commercial agricultural lands within the County.
Commercial agricultural lands are divided into seven categories. Four of these categories, which
are described below, are applicable to the study area for this EIR.
Type 1A - Viable Agricultural Land. Type 1A agricultural lands comprise areas of
known high productivity which are not located in any utility assessment district for which
bonded indebtedness has been incurred. These lands essentially meet the U.S. Department
of Agriculture Soil Conservation Service and the California Department of Food and
Agriculture criteria for “prime” and “unique” farmland and “prime” rangeland.
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Type 1B – Viable Agricultural Land in Utility Assessment Districts. This type
includes viable agricultural lands, as defined above, which are within a utility assessment
district for which bonded indebtedness has been incurred, except Agricultural Preserves.
Type 2C – Limited Agricultural Land in Utility Assessment Districts. This type
includes agricultural lands with limiting factors which are in a utility assessment district, as
of 1979, which has incurred bonded indebtedness.
Type 3 - Viable Agricultural Land within the Coastal Zone. This category includes all
of the following lands outside the Urban Services Line and the Urban Rural Boundary, and
within the Coastal Zone in Santa Cruz County:

!

Land which meets the U.S. Department of Agriculture Soil Conservation or
California Department of Food and Agricultural Service criteria for prime farmland
or rangeland soils and which is physically available for agricultural use.

!

Land which meets the California Department of Food and Agriculture criteria for
unique farmland of statewide importance and which is physically available for
agricultural use.

According to the Santa Cruz County Agricultural Resources Map, lands along the Pajaro River
and the Import Pipeline alignment of the BMP 2000 Alternative are designated as Type 1A lands
or Type 1A, Agricultural Preserve. The Agricultural Preserve designation identifies lands that
are currently under Williamson Act contract (see discussion on page 3.1-14). The proposed
water recycling facilities adjacent to the WWTF would be located on Type 3 lands. As stated
above, agricultural lands designated as Type 1A or 3 lands meet the USDA Natural Resources
Conservation Service (formerly the Soil Conservation Service) criteria for prime and unique
farmlands.
The facilities proposed under the Local-Only Alternative would be constructed on several types
of commercial agricultural lands. At College Lake, the earth dam and the expanded inundation
area would be located on Type 1A lands, the saddle dam would be located on Type 2C lands, and
the proposed pump station, pretreatment, and filtration facilities would be located on Type 1B
lands. The Aquifer Storage and Recovery pipeline would extend through areas with Type 1A
and Type 3 agricultural lands. The Corralitos Creek and Pinto Lake diversion facilities would be
located on Type 1A lands, and the proposed North Dunes Recharge Basin and the facilities at
Watsonville and Harkins Sloughs would be constructed on Type 3 lands. As stated above, the
proposed water recycling facilities at the WWTF would be located on Type 3 lands.

Monterey County
According to the North County Planning Area Important Farmlands Map, virtually all of the
lands along the Pajaro River and the pipeline alignment, from Highway 1 to the eastern edge of
Monterey County, are designated as prime farmlands (County of Monterey, 1994).
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3.1.2 REGULATORY FRAMEWORK
Applicable goals and policies from the San Benito County, Santa Clara County, Santa Cruz
County, Monterey County, and the City of Watsonville general plans and local coastal plans are
presented below.

SAN BENITO COUNTY GENERAL PLAN
Land Use Element (1994)
Goal 1: To retain the County’s rural atmosphere.
Objective 1.a: To protect prime agricultural areas in order to preserve them for the
present and future agricultural production vital to the County.
Objective 1.c: To protect hillsides and grazing lands with grades over 30 percent.
Objective 5.b: To protect agriculture as a major industry in the County.
Policy 2: The type of uses allowed within agriculturally designated areas shall be related
to the suitability of the soil resources, climate and water supply. The types of uses allowed
on most agriculturally designated areas within the County include agriculture, agricultural
processing, grazing, land in its natural state, wildlife refuges, and low intensity residential.
Uses subject to permit approval include low intensity recreational facilities, mineral
extraction and processing, and also institutional uses and uses that, by their nature, should
be located in undeveloped areas.
Policy 3: Grade 1 soils as defined in the Soils Survey of San Benito County shall be the
highest priority for protection of soil resources.
Action 3a: Development proposals in the following locations will be exempt from
Policy 3.
i.

Grade 1 soils located within the Sphere-of-Influence of a public sewer and
water district.

iii.

Grade 1 soils in the Soils Survey of San Benito County that have been
determined to be Grade 2 or less from an on-site soils test performed by a soils
engineer.

iv.

Grade 1 soils in the Soils Survey of San Benito County that do not have a
historical agricultural use.

Policy 4: Development proposals adjacent to Grade 1 agricultural lands and soils suitable
for the production of row crops, flowers, or orchards shall be required to mitigate potential
land use conflicts with agricultural operations.
Action 4a: Development proposals shall provide a nondevelopment buffer
beginning at the property line of the proposed development.
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Action 4b: Development proposals shall not be allowed to increase the volume or
velocity of storm water runoff to adjoining agricultural lands.
Action 4c: Landscaping plans for the nondevelopment buffer areas shall be
reviewed to ensure that vegetation will not create intrusive shade, a habitat for pests,
or other nuisance to the agricultural operator.

Open Space Element (1995)
Goal 6: Agricultural Resources. To continue agriculture as an industry in the County and
to preserve present agricultural resources for future generations.
Objective 1: To encourage and protect agriculture as a viable industry in the County.
Objective 2: To provide financial incentives to protect the most productive soils
resources.
Objective 3: Stabilize land values for persons interested in purchasing agricultural land
while providing economic incentives to land owners to avoid conversion of row crop and
orchard land.
Policy 26: Support agricultural industry. It is the policy of San Benito County to promote
and support the location of new agriculture-related business and industry and support
programs that promote local agricultural products and increase marketing opportunities.

COUNTY OF SANTA CLARA GENERAL PLAN (1994)
The following policies of the Santa Clara County General Plan have pertinence with regard to the
proposed pipeline.

Resource Conservation Element – Countywide
Policy C-RC 14: Reforms of the state-wide system of water allocation and distribution
should be encouraged which facilitate the ability of urban area water suppliers to purchase
needed supplies through market mechanisms.
Policy C-RC 17: Drought contingency plans and groundwater basin management
programs should be reviewed and updated to prepare for the likelihood of future periods of
short-term drought and to minimize:
a.

the potential adverse impacts of drought upon households, business, and industry,
and

b.

the possibility of groundwater overdraft and land subsidence.

Policy C-RC 40: Long term land use stability and dependability to preserve agriculture
shall be maintained and enhanced by the following general means:
a.

limiting the loss of valuable farmland from unnecessary and/or premature urban
expansion and development.
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Resource Conservation Element – Rural Unincorporated Area
Policy R-RC 57: Agriculture shall be encouraged and prime agricultural lands retained for
their value to the overall economy and quality of life of Santa Clara County, including:
a.

local food production capability;

b.

productive use of lands not intended or suitable for urban development; and

c.

preservation of a diminishing natural resource, prime agricultural soils.

Policy R-RC 61: Allowable land uses in exclusive agricultural areas shall be limited to:
a.

Agriculture and ancillary uses,

b.

Uses necessary to directly support local agriculture, and

c.

Other uses compatible with agriculture which clearly enhance the long term viability
of local agriculture and agricultural lands.

Land Use Element
Policy R-LU 11: Allowable land uses shall be limited to:
a.

Agriculture and ancillary uses;

b.

Uses necessary to directly support local agriculture; and

c.

Other uses compatible with agriculture which clearly enhance the long term viability
of local agriculture and agricultural lands.

COUNTY OF SANTA CRUZ GENERAL PLAN AND LOCAL COASTAL PROGRAM
The Santa Cruz County General Plan and Local Coastal Program contains goals, policies, and
implementation measures to guide land use decisions within the County. Relevant policies
pertaining to land use and agricultural resources are presented below. Policies related to
vegetation and wildlife resources, drainage and flood control, and public facilities and services
are discussed in the corresponding sections of the EIR.

Conservation and Open Space Element
Objective 5.5a: Watershed Protection. To protect and manage the watersheds of existing
and future surface water supplies to preserve the quality and quantity of water produced
and stored in these areas to meet the needs of County residents, local industry, agriculture,
and the natural environment.
Objective 5.8b: To act directly and coordinate and work with relevant water purveyors
and agencies to eliminate long-term groundwater overdraft in all water basins where
overdraft has been documented.
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Program C: Work with water purveyors and water management agencies to augment
natural groundwater recharge where it is environmentally and fiscally acceptable.
Program H: Continue to work with the Pajaro Valley Water Management Agency to
eliminate overdraft and salt water intrusion through implementation of their Basin
Management Plan.
Policy 5.13.6: Conditional Uses on Commercial Agricultural (CA) Zoned Lands. All
conditional uses shall be subject to standards which specify siting and development
criteria; including size, location and density. Allow conditional uses on CA zoned lands
based upon the following conditions:
a.

The use constitutes the principal agricultural use of the parcel; or

b.

The use is ancillary incidental, or accessory to the principal agricultural use of the
parcel; or

c.

The use consists of an interim public use which does not impair long term
agricultural viability; and

d.

The use is sited to avoid conflicts with principal agricultural activities in the area;
and

e.

The use is sited to avoid, where possible, or otherwise minimize the removal of land
from agricultural production.

Policy 5.13.8: Location of Agricultural Support Facilities. Require agricultural support
facilities, where permitted on designated Agricultural lands, to locate either off good
agricultural soils, or when this is not feasible, on the perimeter of good agricultural soils.
Policy 5.13.17: Division Must Not Hamper Long Term Agriculture. No proposed division
shall be approved except where it is shown that such division will not hamper or
discourage long-term commercial agricultural operations.
Program F: Ensure a continued sustainable supply of water for agricultural use through
conservation, protection and development of surface and groundwater, utilization of excess
domestic water, utilization of recycled wastewater, or importation of water from outside
the County.

COUNTY OF MONTEREY - NORTH COUNTY AREA PLAN
Land use planning in northern Monterey County is directed by two documents, the North County
Area Plan and the North County Land Use Plan (LUP) segment of the Local Coastal Program
(LCP). Land use activities within the coastal zone, which encompasses about half of the North
County Planning Area, are covered by the North County LUP/LCP, while the North County Area
Plan has jurisdiction over the rest of the planning area. In addition, land use planning is guided
by the overall Monterey County General Plan, which is discussed below.
No land use policies have been identified in the North County Area Plan that relate to the
expansion or use of water supply infrastructure, such as the proposed water recycling facilities at
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the WWTF and the Import Pipeline. However, the Area Plan recognizes that groundwater
pumping has caused seawater intrusion, which will lead to increasingly widespread economic
impacts. Policy 6.2.2 of the Area Plan states that “the County shall place a high priority on water
development projects that can offer a viable water supply to water-deficient areas in North
County” (County of Monterey, 1994).

NORTH COUNTY LAND USE PLAN - LOCAL COASTAL PROGRAM
The North County Land Use Plan / Local Coastal Program (North County LUP/LCP) provides
policies to guide land use decisions within the coastal zone in northern Monterey County.
Policies related to development in agricultural areas are presented below.
Policy 2.6.1: The County shall support the permanent preservation of prime agricultural
soils exclusively for agricultural use. The County shall also protect productive farmland
not on prime soils if it meets State productivity criteria and does not contribute to
degradation of water quality. Development adjacent to prime and productive farmland
shall be planned to be compatible with agriculture.
Policy 2.6.1.4: The County shall continue its agricultural preserve (Williamson Act)
program and promote the inclusion of prime and productive land. Eligible landowners
should be assisted by the County in becoming aware of Williamson Act benefits, preparing
contracts, and securing tax benefits. Scenic or resource conservation easements will be
encouraged as a suitable means for protecting agricultural lands of high scenic value
adjacent to populated areas and where agricultural land does not qualify for the agricultural
preserve program.
Policy 2.6.2.1: Prime and productive farmland designated for Agricultural Preservation
and Agricultural Conservation land use shall be preserved for agricultural use to the fullest
extent possible as consistent with the protection of environmentally sensitive habitats and
the concentration of development.
Policy 2.6.3.1: A three-level system of land use categories shall be applied to prime and
productive agricultural lands:
a.

An agricultural land use designation for prime and productive agricultural lands,
Agricultural Preservation, shall be applied to all parcels containing prime and
productive agricultural soils (SCS Class I-IV), and other lands in cultivated
agriculture of less than 10 percent average slope. Emphasis is placed on including
large contiguous areas in this designation in order to restrict the encroachment of
land uses that may threaten the agricultural viability of these lands.

b.

An agricultural land use designation, Agricultural Conservation, shall be applied to:
1) relatively small pockets of prime agricultural soils (SCS Class I and II) that are
not within or adjacent to the more extensive agricultural areas designated under the
Agricultural Preservation land use category, 2) other productive agricultural lands
generally characterized by slopes over 10 percent with erodible soils once an
agricultural management plan has been approved, and 3) grazing lands where such a
low-intensity agricultural use is the most compatible use of an area. The
Agricultural Conservation category shall also be applied to lands not in areas
designated under the Agricultural Preservation land use category that are placed into
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Williamson Act agricultural preserve contracts. Emphasis shall be placed on
preserving the most viable agricultural areas of a parcel for agricultural use.
c.

A very low-density residential land use designation that encourages agricultural use,
Rural Residential, shall be applied to areas of mixed residential and agricultural uses
and areas suitable for very low-density residential use and characterized by
topographical and soil conditions generally posing greater erosion, water quality, and
public safety hazards when under cultivation. Agricultural management plans as
described in Specific Recommendations shall be encouraged for existing cultivated
agriculture uses and required for new or expanded cultivation. Upon application and
approval of an agricultural management plan and agricultural preserve contract,
lands will be re-categorized for Agricultural Conservation land use.

Policy 2.6.3.2: Development of Agricultural Preservation lands shall be limited to
accessory buildings, including farm residences, and uses required for agricultural activities
on that parcel. Subdivision shall be allowed for agricultural use only with a minimum
parcel size of 40 acres.
Policy 2.6.3.3: Development of Agricultural Conservation lands shall be allowed for
agriculture-related facilities and very low-density residential use at a density of one unit
per 40 acres. These uses shall be located, where possible, on the least agriculturally viable
area of the parcel. The minimum parcel size for land divisions is 40 acres.
Policy 2.6.3.4: Development of Rural Residential lands shall be allowed for agriculturerelated facilities and very low density residential use. These uses shall be located, where
feasible, to conserve lands suitable for cultivation. The minimum density and parcel size is
one unit per 40 acres or more to one unit per 5 acres as determined upon application and
evaluation of site and area conditions.
Policy 2.6.3.5: Conversion of Agricultural Conservation lands to nonagricultural uses
shall be allowed only if such conversion is necessary to:
a)

establish a stable boundary between agriculture and adjacent urban uses or sensitive
habitats; or

b)

accommodate agriculture-related or other permitted uses which would economically
enable continuation of farming on the parcel and adjacent lands.

Policy 2.6.3.6: For new development adjacent to agricultural areas, well-defined buffer
zones shall be established within the area to be developed to protect agriculture from
impacts of new residential or other incompatible development and mitigate against the
effects of agricultural operations on the proposed uses. Subdivisions, rezoning, and use
permit application for land adjacent to areas designated on the plan map for Agricultural
Preservation or Agricultural Conservation shall be conditioned to require dedication of a
200-foot-wide open space easement, or such wider easement as may be necessary, to avoid
conflicts between the proposed use and the adjacent agricultural lands. For development
adjacent to agricultural areas not designated for exclusive agricultural use, a reduced
easement of not less than 50 feet shall be required. These easements shall extend the full
length of the boundaries between the property to be developed and adjacent agricultural
lands. Permanent roads may serve as part of this easement. Land within the easement
shall be maintained in open space. Minor storage buildings or sheds associated with the
residential uses, may be permitted as a conditioned use. The open space easement shall not
be used for recreational areas as part of housing projects or public facilities.
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COUNTY OF MONTEREY GENERAL PLAN
As stated above, lands within the North County Area Plan are also subject to the policies of the
Monterey County General Plan. Applicable policies of the County General Plan are presented
below.
Goal 4: To preserve and enhance all viable agricultural lands.
Goal 5: To conserve and enhance the water supplies in the county and adequately plan for
the development and protection of these resources and their related resources for future
generations.
Goal 6: To promote adequate, replenishable water supplies of suitable quality to meet the
County’s various needs.
Goal 30: To protect all viable farmlands designated as prime, of statewide importance,
unique, or of local importance from conversion to and encroachment of nonagricultural
uses.
Goal 33: To encourage the use of the county’s major inland water bodies for multiple
purposes such as water supply, flood control, recreation, and hydroelectric generation.
Objective 6.1: Eliminate long-term groundwater overdrafting in the County as soon as
practicably possible.
Objective 6.2: Explore and implement measures to supply additional water to critically
deficient areas.
Policy 4.1.3: All farmlands designated as prime, or statewide importance, unique, or of
local importance shall be protected from incompatible uses on adjacent lands.
Policy 6.1.1: Increased uses of groundwater shall be carefully managed, especially in
areas known to have groundwater overdrafting.
Policy 6.1.2: Water conservation measures for all types of land uses shall be encouraged.
Policy 6.2.1: The County shall pursue development of suitable water supplies in keeping
with broad conservation goals.
Policy 21.1.8: The County shall cooperate with state and federal agencies in identifying
seawater intrusion problems and shall seek available state or federal assistance in solving
these conditions.
Policy 21.1.10: The County shall implement a program to prevent further seawater
intrusion by developing supplemental sources of water for the North County. This may
include water importation, water conservation, and wastewater reclamation.
Policy 30.0.4: The County shall make every effort to preserve, enhance, and expand
viable agricultural land uses on farmland designated as prime, of statewide importance,
unique, or of local importance through application of “agricultural” land use designations
and encouragement of large lot agricultural zoning.
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CITY OF WATSONVILLE GENERAL PLAN
The City of Watsonville General Plan, which was adopted in 1994, has a timeframe that extends
to the year 2005. The Watsonville General Plan considers the agricultural heritage of the City
and the Pajaro Valley to be an important aspect of the City’s character, but recognizes that the
preservation of agricultural land alone will not ensure preservation of the agricultural economy.
Other factors, such as availability of irrigation water and facilities for support industries, are also
important in preserving agriculture. (City of Watsonville, 1994)
No land use policies have been identified in the Watsonville General Plan that relate to the
expansion of use of public utility infrastructure, such as the proposed water recycling facilities at
the WWTF. However, the General Plan recognizes that groundwater overdraft is a major
concern in the Pajaro River Basin (City of Watsonville, 1994).
The Watsonville 2005 General Plan indicates that all lands that lie outside of the City’s urban
limit line, but within its planning area, are designated Agriculture, regardless of its size or actual
use. The site of the proposed water diversion and treatment facilities at College Lake lie outside
of this line and are designated Agriculture in the Land Use Diagram. Lands designated as
Agriculture are to be preserved for the production of food, fiber, flowers and other agricultural
products, including the growing of crops and/or animal or poultry husbandry and grazing.
Policies pertaining to agricultural lands and water supply are presented below.

Growth and Conservation Element
Goal 3.3: Agricultural Land Use. Foster the continuation of agriculture in the Pajaro
Valley.
Policy 3.F: Agricultural Land Conservation. The City shall plan for the preservation and
enhancement of important agricultural soils by encouraging the County and LAFCO to
prohibit continued urbanization of lands beyond the urban limit line and by encouraging
the retention of land beyond the urban limit line for long term agricultural purposes.
Implementation Measure 3.F.4: Agricultural Support – The City shall encourage the
retention of the following: agricultural support industries in Watsonville, suitable housing
for agricultural labor, the management of water resources, and the provision of
transportation infrastructure to support the agricultural base of the Pajaro Valley.

STATE LANDS COMMISSION
The State Lands Commission has “exclusive jurisdiction and authority over all ungranted
tidelands, submerged lands, and the beds of navigable rivers, sloughs, lakes, etc.” (Public
Resources Code Section 6301). The use of sovereign lands, particularly within the Pajaro River,
could be restricted by the existence of a public trust easement. The public trust easement would
limit the allowable uses of the lands to commerce, navigation, fisheries, open space, preservation
of natural resources, and other water dependent or water-oriented public uses. The proposed
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Import Pipeline, which would construct a pipeline across the Pajaro River at two locations (at
Stations 400+00 and 595+00), may be subject to approval by the State Lands Commission.

CALIFORNIA COASTAL COMMISSION
The California Coastal Commission has jurisdiction over the coastal zone, which generally
extends from Monterey Bay inland to the City of Watsonville in Santa Cruz County, and from
Monterey Bay to Highway 1 and east of Elkhorn Slough in Monterey County. The proposed
water recycling facilities at the WWTF are located within the coastal zone. Santa Cruz and
Monterey Counties hold the responsibility for implementing their Local Coastal Programs,
including permit authority in the coastal zone. Actions taken by the Counties within the coastal
zone may be appealed to the Coastal Commission only under defined circumstances (specified in
Public Resources Code Section 30603). The California Coastal Commission retains permit
authority in certain limited areas, such as tidelands and submerged lands (Coastal Act Section
30519(b)) (County of Santa Cruz, 1994; County of Monterey, 1987).

WILLIAMSON ACT CONTRACT
Several areas within the PVWMA boundaries are under Williamson Act (Land Conservation Act
of 1965) contracts for the preservation of land in agriculture. Under a Williamson Act contract,
the landowner agrees to limit the use of the land to agriculture and compatible uses for a period
of at least ten years. In return, the land is taxed at a rate based on the agricultural production of
the land, rather than its real estate market value, protecting landowners against tax increases
caused by inflation. The tax advantage of a landowner holding a Williamson Act contract is
substantial. Cancellation of Williamson Act contracts is allowed; however, the landowner is
assessed penalty charges and the cancellation takes up to ten years to complete. The proposed
project would locate facilities on or near agricultural land. The location of these facilities would
not be likely to require cancellation of Williamson Act contracts. While the proposed Import
Pipeline would likely extend through lands under Williamson Act contract, cancellation of
contracts would not be required because the pipeline would not result in the permanent
conversion of agricultural land.
_________________________

REFERENCES – Land Use and Planning
City of Watsonville, Watsonville 2005 General Plan, adopted May 24, 1994.
County of Monterey, General Plan, adopted September 30, 1982, amended 1995.
County of Monterey, North County Area Plan, updated November 29, 1994.
County of Monterey, North County Land Use Plan / Local Coastal Program, amended May 19,
1987.
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County of San Benito, Open Space and Conservation Element Update of the San Benito County
General Plan, February 7, 1995.
County of San Benito, San Benito County General Plan, Scenic Roads and Highways Element,
1980.
County of Santa Clara, Santa Clara County General Plan, updated 1994.
County of Santa Cruz, General Plan and Local Coastal Program, adopted May 24, 1994.
Department of Conservation, Important Farmland Maps for San Benito and Santa Clara Counties,
1996.
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3.2 GEOLOGY, SOILS, AND SEISMICITY
This section describes the geology, soils, and seismic conditions in the area of the proposed
Import and water recycling facilities. This discussion is based on a review of reports and
geologic maps including:

!

The Final Program EIR for the Pajaro Valley Water Management Agency’s (PVWMA)
Basin Management Plan (1993);

!

The Final EIR for the PVWMA Local Water Supply and Distribution Project (1999);

!

Reports published by the U.S. Geological Survey (USGS) and the California Division of
Mines and Geology (CDMG);

!

County general plan elements; and

!

U.S. Department of Agriculture soil surveys for Santa Cruz and Monterey counties.

3.2.1 REGIONAL SETTING
GEOLOGY
The project area is in the Pajaro Valley, a wide plain between the Coast Ranges and Monterey
Bay. Northwest-trending mountains and valleys that are often defined by active faults
characterize the Coast Ranges. The southern Santa Cruz Mountains, from the vicinity of
Highway 101 westward through the Chittenden Pass, consist of Middle and/or Lower Pliocene
(5 million years ago) marine sedimentary rocks and Early Miocene (23.5 million years old)
marine deposits. A sliver of Mesozoic granite from the Salinian block occurs south of Highway
129 (at the Granite Rock quarry) in the San Andreas rift zone. The Pajaro Valley is underlain by
Quaternary alluvium from Aromas to Monterey Bay. The Pajaro Valley separates the southern
Santa Cruz Mountains to the north from the Gabilan Range to the south. The Gabilan Range is
underlain partly by Pleistocene nonmarine sedimentary rocks.

SEISMICITY
The region is characterized by high seismic activity. The San Andreas Fault System, forming the
boundary between the North American and Pacific crustal plates, is expressed as a series of
northwest-trending faults (Jennings, 1994). These faults include the San Andreas, San Gregorio,
Monterey Bay, Hayward, Calaveras, Sargent, Vergales, and Zayante faults (Figure 3.2-1). Many
individual faults of the San Andreas Fault System have produced strong earthquakes in the past
and are expected to do so in the future. The 1989 Loma Prieta earthquake, which was centered in
the Santa Cruz Mountains to the northeast of the Pajaro Valley, resulted in deaths, injuries, and
widespread damage in the project area.
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Table 3.2.1 lists the location of regionally significant active faults that could affect project
facilities, and the location of the faults relative to these facilities, activity status, date of most
recent motion, and maximum moment magnitude earthquake (Mw). The Mw is related to the
physical size of a fault rupture and movement across a fault. Moment magnitude provides a
physically meaningful measure of the size of a faulting event (CDMG, 1997). The following text
provides a summary of primary faults most likely to adversely affect the project area.

San Andreas Fault
The San Andreas fault is a major northwest-trending, right-lateral, strike-slip fault. The fault
extends for about 600 miles from the Gulf of California in the south to Cape Mendocino in the
north. The San Andreas is not represented by a single trace, but by a system of active faults that
diverge from the main fault south of San Jose. Regional faults that are subparallel to the
San Andreas fault, such as the Hayward, Calaveras, and San Gregorio, are within the broader
San Andreas Fault System (Figure 3.2-1).
The San Andreas fault has produced numerous large historic earthquakes including the 1906 San
Francisco earthquake. That event had an estimated Richter magnitude of 8.3 and was associated
with up to 21 feet of displacement and widespread ground failure (Lawson, 1908). In the
Watsonville area and to the east, reports of strong groundshaking, toppled chimneys, ground
cracks, broken pipes, and twisted and sunken railroad tracks (Lawson, 1908) indicate that
groundshaking intensities reached IX on the Modified Mercalli scale (Table 3.2.2).
Numerous moderate-sized earthquakes (Richter magnitude 5.2) occurred in Watsonville in 1954
and again in 1964 and 1969, causing breakage of irrigation lines, rupture of water mains, and
cracking of plaster and stucco (PVWMA, 1993). The Richter magnitude 7.1 Loma Prieta
earthquake of October 1989 caused strong groundshaking and ground failure across a wide
region. Major damage occurred in downtown and residential Watsonville, Castroville, Gilroy,
and Hollister (Wagner, 1990). The Loma Prieta earthquake produced a peak ground acceleration
of 0.39g (gravitational acceleration), which was accompanied by groundshaking established at
Modified Mercalli intensity VIII in the project area (McNutt and Toppozada, 1990).
The San Andreas fault has repeatedly provided evidence of large surface fault rupture events and
is designated as an earthquake fault zone under the Alquist-Priolo Act. The Peninsula segment
of the San Andreas fault is estimated to have a 15 percent probability of producing a Richter
magnitue 6.7 earthquake in the period between 2000 and 2030 (USGS, 1999). Because a
significant amount of stress was released during the 1989 Loma Prieta earthquake, the Santa
Cruz Mountains segment is assigned a 10 percent probability of producing a similar magnitude
earthquake in the same 30-year period.
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TABLE 3.2.1
PRIMARY FAULTS IN THE PROJECT SITE VICINITY

Fault

Approximate
Distance and
Direction from
Downtown
Watsonville
(Miles)

Recency of
Movement

Fault
Classificationa

Historical
Seismicityb

Maximum
Moment
Magnitude
(Mw)c

San Andreas

4.8 Northeast

Historic (1906;
1989 ruptures)

Active

M7.1, 1989
M8.25, 1906
M7.0, 1838
Many <M6

7.9

San Gregorio

24 Southwest

Holocene

Active

M5.5-5.9
1869-1931

7.3

Monterey Bay

18 East

Holocene

Active

Microseismicityd

7.1

Calaveras
(southern)

18 Northeast

Historic (creep,
1861 rupture
north of the
project)
Holocene

Active

M5.6-M6.4, 1861
M4 to M4.5 swarms
1970, 1990

6.2

Sargent

7 Northeast

Historic (creep
1989, triggered
by Loma Prieta)

Active

Microseismicity

6.8

ZayanteVergeles

2.4 Northeast

Data Limited

6.8

Holocene

Segments
zoned both
active and
potentially
active

_________________________
a

b
c

d

An active fault is defined by the State of California as a fault that has had surface displacement within Holocene
time (approximately the last 10,000 years). A potentially active fault is defined as a fault that has shown evidence
of surface displacement during the Quaternary (last 1.6 million years), unless direct geologic evidence demonstrates
inactivity for all of the Holocene or longer. This definition does not, of course, mean that faults lacking evidence of
surface displacement are necessarily inactive. Sufficiently active is also used to describe a fault if there is some
evidence that Holocene displacement occurred on one or more of its segments or branches (Hart, 1997).
Richter magnitude (M) and year for recent and/or large events. Richter magnitude scale reflects the maximum
amplitude of a particular type of seismic wave.
Moment magnitude is related to the physical size of a fault rupture and movement across a fault. Moment
magnitude provides a physically meaningful measure of the size of a faulting event (CDMG, 1997). The maximum
moment magnitude earthquake (Mw), derived from the joint CDMG/USGS Probabilistic Seismic Hazard
Assessment for the State of California, 1996 (CDMG OFR 96-08 and USGS OFR 96-706).
Microseismicity refers to small earthquakes typically not felt by humans, with a moment magnitude <4.

SOURCES: Jennings, 1994; Hart, 1997
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TABLE 3.2.2
MODIFIED MERCALLI INTENSITY SCALE

I

Not felt except by a very few under especially favorable circumstances.

II

Felt only by a few persons at rest, especially on upper floors on buildings. Delicately suspended
objects may swing.

III

Felt quite noticeably indoors, especially on upper floors of buildings, but many people do not
recognize it as an earthquake. Standing motor cars may rock slightly. Vibration like passing of
truck. Duration estimated.

IV

During the day felt indoors by many, outdoors by few. At night, some awakened. Dishes,
windows, doors disturbed; walls make cracking sound. Sensation like heavy truck striking
building. Standing motor cars rocked noticeably.

V

Felt by nearly everyone, many awakened. Some dishes, windows, etc., broken; a few instances
of cracked plaster; unstable objects overturned. Disturbances of trees, poles, and other tall
objects sometimes noticed. Pendulum clocks may stop.

VI

Felt by all, many frightened and run outdoors. Some heavy furniture moved; a few instances of
fallen plaster or damaged chimneys. Damage slight.

VII

Everybody runs outdoors. Damage negligible in buildings of good design and construction;
slight to moderate in well-built ordinary structures; considerable in poorly built or badly
designed structures; some chimneys broken. Noticed by persons driving motor cars.

VIII

Damage slight in specially designed structures; considerable in ordinary substantial buildings,
with partial collapse; great in poorly built structures. Panel walls thrown out of frame structures.
Fall of chimneys, factory stacks, columns, monuments, walls. Heavy furniture overturned. Sand
and mud ejected in small amounts. Changes in well water. Persons driving motor cars
disturbed.

IX

Damage considerable in specially designed structures; well-designed frame structures thrown out
of plumb; great in substantial buildings, with partial collapse. Buildings shifted off foundations.
Ground cracked conspicuously. Underground pipes broken.

X

Some well-built wooden structures destroyed; most masonry and frame structures destroyed with
foundations; ground badly cracked. Rails bent. Landslides considerable from river banks and
steep slopes. Shifted sand and mud. Water splashed (slopped) over banks.

XI

Few, if any, (masonry) structures remain standing. Bridges destroyed. Broad fissures in ground.
Underground pipelines completely out of service. Earth slumps and land slips in soft ground.
Rails bent greatly.

XII

Damage total. Practically all works of construction are damaged greatly or destroyed. Waves
seen on ground surface. Lines of sight and level are distorted. Objects are thrown upward into
the air.

_________________________
SOURCE: B. A. Bolt, 1988
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San Gregorio Fault
The San Gregorio Fault Zone is made up of several shorter faults and extends roughly parallel to
the coast of California, about 270 miles from the vicinity of Bolinas Bay south to Monterey Bay.
The Palo Colorado fault mapped by Jennings (1994) to extend from the center of Monterey Bay
about 24 miles to Big Sur may be a segment of the San Gregorio Fault Zone. The San Gregorio
continues south through Big Sur and eventually connects with the Hosgri Fault Zone in the
south-central portion of the state.1 Except for two small segments that pass through land, the
San Gregorio Fault Zone remains offshore from San Francisco to Santa Cruz, and is about 18
miles offshore at La Selva Beach.

Calaveras Fault
The Calaveras fault, a major right-lateral, strike-slip fault, extends for about 100 miles from
Dublin to Hollister, where it merges with the San Andreas fault. The Calaveras fault is most
active on the southern segment. The Richter magnitude 6.2 Morgan Hill earthquake (April 1984)
originated on the Calaveras fault. Creep has been documented along the fault in the vicinity of
Hollister.2 The Calaveras fault is designated as an earthquake fault zone under the Alquist-Priolo
Act.

Sargent Fault
The Sargent fault branches from the San Andreas fault and extends for about 34 miles from the
Lexington Reservoir in the north to just north of Hollister in the south. The Sargent fault is a
reverse fault that dips steeply to the west and is seismically active (Wagner, 1990). The fault is
considered to be capable of surface rupture and is designated as an Alquist-Priolo earthquake
fault zone.

Zayante-Vergeles Fault
The Zayante-Vergeles faults are subparallel and about five miles west of the San Andreas fault.
The Zayante fault is considered to be a potentially active, Quaternary fault (Jennings, 1994). The
Vergeles fault displaces granitic basement rock against Pleistocene-age Aromas sand, but has not
been found to display Holocene movement. Some portions of the Zayante fault may be active
and some scientists believe its southern section may be indirectly connected to the San Andreas
Fault Zone. The connection between these faults in the subsurface beneath the Pajaro River
floodplain is inferred in the absence of specific evidence. Recent investigations on the Vergeles
fault have resulted in the CDMG designating portions of the fault as a fault rupture hazard zone
(USGS Watsonville East and Watsonville West 7.5-minute Topographic Map). However, other
portions of the Vergeles are classified as potentially active and are not designated under the
Alquist-Priolo Act.

1
2

The San Gregorio Fault Zone is sometimes referred to as the San Gregorio-Hosgri Fault Zone to include the system
of northwest trending faults that parallel the coast from Lopez Point near Lucia to Point Sal near San Luis Obisbo.
Tectonic creep is the slow, apparently continuous movement on a fault (Bates and Jackson, 1980).
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SOILS
Soils form in a particular location in response to the characteristics of underlying rock
formations, slope, drainage, and climate. Soils within the project areas vary from rich
agricultural soils in the low-lying, gentle slopes of the southern Santa Clara Valley and Pajaro
Valley to thin, eroded soils in the steep slopes of the Santa Cruz Mountains. Some soils contain
clay minerals that have expansive properties. These soils expand when wet and shrink when
dried.
Soils may also have low pH or high sulfate concentration or other chemical characteristics that
can create a corrosive environment to uncoated steel or concrete. Soils within the project area
could be moderately to highly corrosive.
The southern Santa Clara Valley is underlain by alluvium, from which good agricultural soils
have formed.3 The southern portion of the valley is currently in agricultural use, supporting a
variety of crops and orchards. Soils in the Santa Cruz Mountains are variable. Upland soils are
thin and generally do not support agriculture, except for rangeland. Locally flat, alluvial areas
within the mountains are cultivated. Soils that have formed within the alluvium of the Pajaro
Valley are rich, highly productive agricultural soils that support a variety of vegetable crops as
well as berries, flowers, and orchards.

3.2.3 LOCAL SETTING
TOPOGRAPHY AND GEOLOGY
The Pajaro Valley plain is a low-lying topographic area that ranges in elevation from sea level to
about 200 feet mean sea level (msl) along the perimeter, at the foot of the Coast Ranges. Flat to
gently sloping landforms characterize most of the topography, with some moderate to steep
slopes along the edges of wide reentrant valleys cut into old marine terraces (e.g., Harkins
Slough and Corralitos Creek) and in the coastal dune areas. Moderate slopes are also present in
the Cayetano Range, a dissected low range of hills at the southern edge of the valley.

Geologic Units
The geologic units mapped in the PVWMA service area consist of marine sedimentary bedrock
and unconsolidated deposits of alluvial, aeolian, and marine origin. Important differentiations
exist among areas underlain by bedrock and areas underlain by various types of sediments. The
properties of bedrock and sediments that need to be considered during the planning, design, and
construction phases of the project facilities are strength, compressibility, and liquefaction
potential (bedrock is not subject to liquefaction). These properties (discussed in the next section)
vary for different geologic units and affect their seismic responses and construction uses.

3

Alluvium is the general term for clay, silt, and gravel or similar unconsolidated detrital material deposited during
comparatively recent geologic time by a stream or other body of running water.
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Young Sediments
The beach dunes, basin deposits, and floodplain deposits are the youngest geologic units in the
PVWMA service area, being less than about 10,000 years old (the Holocene epoch of the
Quaternary geologic period). The dune and beach deposits generally are fine to medium sand
with local concentrations of pebbles and cobbles in the beach sands, ranging in thickness from
5 to 80 feet. The basin and floodplain deposits consist of clay, silty clay, and fine sand ranging
in thickness from less than 5 to more than 100 feet. The dune sands consist of unconsolidated,
well-sorted, fine- to medium-grained quartz sand. The predominantly unsaturated dune sands
provide small quantities of water where saturated. The high porosity and permeability of the
sands allow for rapid recharge of the lower coastal aquifers. Historically, this condition created a
groundwater mound that acted as a natural barrier against seawater intrusion.

Older Alluvial Sediments
The majority of the PVWMA service area is underlain by sedimentary deposits of late Tertiary to
Pleistocene age, with some deposits of marine or mixed origin near the coast. These deposits
include the Quaternary-aged terrace deposits and the older terrace deposits of Watsonville. The
terrace deposits consist of unconsolidated basal gravel, sand, silt, and clay. These terrace
deposits represent material eroded from the older rocks and redeposited by ancient streams
and/or wind, or reworked by ocean wave action and longshore drift. The thicknesses of
individual types of deposits vary from less than 10 feet to more than 200 feet. These deposits are
collectively referred to as the alluvial formation in the PVWMA Basin Plan and are a waterbearing strata underlain by and in good hydrologic connection with the Aromas Red Sands
Formation, discussed below (PVWMA, 2001).
The alluvial deposits are a highly variable mixture of unconsolidated sand, gravel, and clay that
are present in the Pajaro River floodplain and in adjacent smaller river valleys. In the floodplain,
a 50-foot-thick basal gravel grades upward into a confining blue clay marker bed. The blue clay
is discontinuous for four miles west of the Pajaro Gap before becoming an apparently nearly
continuous unit that thickens as it extends to the coast. The basal gravel is hydrologically
connected with the Aromas Red Sands and is a major source of water for shallow wells within
the Pajaro River floodplain.

Aromas Red Sands Formation
The Aromas Red Sands Formation has a thickness that ranges from 100 feet in the foothills to
over 800 feet in the center of the basin. The Aromas Red Sands are also of Pleistocene age, but
are older than the overlying alluvial formation. The Aromas Red Sands consist of older fluvial
and younger aeolian sand deposits with discontinuous lenses of clay, silt, and gravel. The sands
are moderately well-sorted and commonly have a red-brown color. The Aromas Formation is
considered to be the primary water-bearing unit of the Pajaro Basin.
Throughout the Aromas Red Sands, thick expanses of sand are separated by discontinuous
confining layers of clay that separate the formation into the Lower Aromas (primarily fluvial
deposits) and the Upper Aromas (primarily eolian deposits). The confining layer consists of
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interbedded clay and silty clay in the fluvial part of the Aromas Red Sands. The clay layers tend
to be thicker in the west and thin toward the east. Previous investigations suggest the source of
the Aromas Red Sands as the granitic rock formations of either the Coast Ranges or the Sierra
Nevada.

Purisima Formation
The Purisima Formation underlies the Aromas Red Sands and consists of interbedded sands,
silts, clays, and shales of marine origin of Pliocene age (about 2 to 6 million years old). The
formation outcrops around the periphery of the basin in the north and the east. Beneath the
central Pajaro Valley the Purisima is 1,000 to 2,000 feet thick and grows thinner as it extends to
the southeast. East of Corralitos, the Purisima is approximately 4,000 feet thick in the downdropped block between the Zayante-Vergales fault and the San Andreas fault. The San Andreas
fault separates the Purisima from older rocks to the east.
Previous investigations divide the Purisima into three units. The upper unit is a very fine to fine
sand with silt and clay interbeds. The middle unit is a fine to medium sand with clay and silt
interbeds and some gravel. The lower unit is a sand with clay and shale interbeds. The middle
and lower units tend to have a bluish appearance in freshly exposed sediments. Approximately
600 feet below the top of the lower unit is a 150-foot-thick shale marker bed that is continuous
throughout the Pajaro Valley.

SOILS
A variety of soil types are present within the project area. These soil associations are ElderConejo, Clear Lake, Watsonville-Elkhorn Pinto, Diablo-Cropley, and Baywood-Pfeiffer and are
discussed below.
Soils on alluvial plains and fans and in basin-like areas were developed on unconsolidated
deposits derived mainly from sedimentary rocks. Their topography ranges from nearly level to
strongly sloping. They are very deep and are well to poorly drained. They occur along the
Pajaro River, in the valley of Corralitos Creek, and in Harkins and Elkhorn sloughs, at elevations
ranging from about +5 feet msl (5 feet above sea level) to about +300 feet msl. Soil Associations
1 and 2 are in this group.

!

The Elder-Conejo soils (Association 1) are generally confined to the valley of the Pajaro
River east of Watsonville, and to the valley of Corralitos Creek. These soils are well
drained, very deep sandy loams, loams, and clay loams, with nearly level to strongly
sloping topography. The principal use of these soils is for irrigated crops, but they also are
suitable for building site development. About 95 percent of the Association 1 soils meet
the criteria for Prime Farmland as outlined in the U.S. Department of Agriculture’s Land
Inventory and Monitoring Project for the Santa Cruz and Monterey County Soil Surveys
(see Section 3.1, Land Use). Another 3 percent meet the criteria for Farmlands of
Statewide Importance.

!

Soils of the Clear Lake Association (Association 2) occur along the Pajaro River
downstream from Watsonville. These soils are poorly drained, consisting of very deep
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clays in basin-like areas on nearly level topography. These soils are used mainly for
irrigated crops, but also support some minor industrial development. About 95 percent of
the Association 2 soils meet the criteria for Prime Farmland. Another 3 percent meet the
criteria for Farmlands of Statewide Importance.
Soils on marine terraces, old alluvial fans, and hills generally were developed on marine
deposits, old alluvium, or weathered shale. These deep to very deep soils range from nearly level
to moderately steep topography, and from well drained to somewhat poorly drained. They occur
in an arc from west of Aptos, through Corralitos, south through the lakes, to the Tarpy Road area,
and on terraces adjacent to Harkins and Elkhorn sloughs, at elevations ranging from about +20 to
about +600 feet msl. Soil Associations 3 and 4 are in this group.

!

Soils of the Watsonville-Elkhorn-Pinto Association (Association 3) are well drained to
somewhat poorly drained, very deep loams and sandy loams on marine terraces and old
alluvial fans, with nearly level to moderately steep topography. These soils occur mainly
along the terraces, in the lower foothills of the Santa Cruz Mountains, and on dissected
terraces closer to the coast. They are generally used for irrigated crops and have limited
potential as Prime Farmland. Another 45 percent meet the criteria for Farmlands of
Statewide Importance. An additional 5 percent of the soils are classified as Unique
Farmland.

!

The Diablo-Cropley soils (Association 4) occur west and south of Watsonville. They are
well drained, deep, and very deep clays on alluvial fans or hills, with gently sloping to hilly
topography. These soils are used mainly for rangeland, with some minor housing
development. About 15 percent of the Association 4 soils meet the criteria for Prime
Farmland. Another 65 percent meet the criteria for Farmlands of Statewide Importance.

Soils on sand dunes, hills, and mountains were formed in aeolian deposits or in residuum derived
from sandstone, marine deposits, or granitic rock. These deep or very deep soils range from
gently sloping to very steep topography and are well drained or somewhat excessively drained.
They occur in the hills west of Corralitos Creek and east of Elkhorn Slough, at elevations ranging
from about +100 to about +700 feet msl. Soil Association 5 is in this group.

!

The Baywood-Pfeiffer soils (Association 5) occur south of Aptos to Sunset Beach State
Park, and east to Freedom Boulevard. These soils are well drained to somewhat
excessively drained, very deep and deep loamy sands and gravelly sandy loams on sand
dunes, with gently sloping to steep topography. The principal uses are for strawberries,
watershed, recreation, and rangeland. About 30 percent of the Association 5 soils meet the
criteria for Prime Farmland. Another 10 percent meet the criteria for Farmlands of
Statewide Importance.

SEISMICITY AND HAZARDS
Active traces of the San Andreas and Vergales faults have been mapped crossing the PVWMA
service area. A discussion of these faults is presented in Section 3.2.1, Regional Setting, above.
Seismic hazards from local and regional faults are discussed below.
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Groundshaking
Earthquakes in the Monterey Bay area could produce strong groundshaking in the Pajaro Valley.
Groundshaking intensity is partly related to the size of an earthquake, the distance to the project
facility, and the response of the geologic materials that underlie the site. As a rule, the greater
the earthquake magnitude and the closer the fault rupture to the site, the greater the intensity of
groundshaking. Violent groundshaking is generally expected at and near the epicenter of a large
earthquake. Throughout the Pajaro Valley, intensity of groundshaking reached a Modified
Mercalli scale VIII in the 1989 Loma Prieta earthquake and likely reached a similar level in a
large earthquake affecting the area in October 1865 (McNutt and Toppozada, 1990).
Aftershocks also produced damage following the earthquakes. An intensity of VIII, with average
peak ground accelerations of 0.25g to 0.30g (peak ground surface acceleration), is expected
throughout the northern part of the Pajaro Valley; an intensity of IX or higher, and with average
peak ground acceleration at 0.50 to 0.55g, is expected in the southern and coastal parts of the
valley (McCrory, et al., 1977). However, geologic materials respond differently to earthquake
waves. Deep unconsolidated materials amplify earthquake waves. Even when an earthquake
epicenter is distant from a site, it can induce strong groundshaking and wave amplification, with
severe hazards to people and property. This probably accounted for the severity of damage in
Watsonville in the 1989 earthquake as well as associated ground failures, primarily from
liquefaction. Besides general intensity of earthquakes, peak ground acceleration is an important
consideration in the response of structures to earthquake movements. Considering all potential
earthquake sources in the region, the maximum credible ground acceleration in the entire valley
is estimated at 0.5g (gravitational acceleration), which is as high a level of acceleration as may be
expected in any part of California (Greensfelder, 1974). Because the depths of overlying soils
are variable, ground accelerations at the surface are varied. As noted, deep soils may amplify
ground movements in some areas.

Secondary Earthquake Hazards
Liquefaction is a phenomenon whereby unconsolidated and/or near saturated soils lose cohesion
and are converted to a fluid state as a result of severe vibratory motion. The relatively rapid loss
of soil shear strength during strong earthquake shaking results in the temporary fluid-like
behavior of the soil, and occassionally ground failure. Soils that are most susceptible to
liquefaction are clean, loose, uniformly graded, saturated, fine-grained sand, usually at depths of
less than 50 feet. In general, upland areas have a low liquefaction potential, except where
significant alluvium occurs in creek bottoms or swales. Liquefaction was recorded in areas
scattered throughout the Pajaro Valley in the 1989 Loma Prieta earthquake (McNutt and
Toppozada, 1990). It is expected that areas bordering the entire Pajaro River in the valley are
subject to ground failures in large earthquakes (McCrory et al., 1977). Four kinds of ground
failure commonly result from liquefaction: lateral spread, flow failure, ground oscillation, and
loss of bearing strength (Association of Bay Area Governments, 1996). A lateral spread is a
horizontal displacement of surficial blocks of sediments resulting from liquefaction in a
subsurface layer. Lateral spread occurs on slopes ranging between 0.3 and 3 percent and
commonly displaces the surface by several meters to tens of meters. Lateral spreads of only a
few feet damaged every major pipeline that broke during the 1906 San Francisco earthquake.
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Flow failures occur on slopes greater than 3 degrees and are primarily liquefied soil or blocks of
intact material riding on a liquefied subsurface zone. Ground oscillation occurs on gentle slopes
when liquefaction occurs at depth and no lateral displacement takes place. Soil units that are not
liquefied may pull apart from each other and oscillate on the liquefied zone. Ground fissures can
accompany ground oscillation and sand boils. The loss of bearing pressure can occur beneath a
structure when the underlying soil loses strength and liquefies. When this occurs, the structure
can settle, tip, or even become buoyant and “float” upwards.
Coastal areas of the Pajaro Valley also are subject to tsunamis (often incorrectly referred to as
tidal waves). A tsunami may be generated by nearby earthquakes, or earthquakes occurring
hundreds of miles from the affected coastline. A 1946 earthquake in the Alaskan Trench of the
north Pacific Ocean produced two 12-foot tsunamis in Monterey Bay. A probable wave run-up
for the area between Sunset State Beach and Moss Landing has been estimated between 6.7 feet
for the 100-year tsunami and 13.2 feet for the 500-year tusnami (Garcia and Houston, 1975).

Geologic Hazards
Settlement is a function of the compressibility of loose deposits (such as some unconsolidated
sands or uncompacted fill) and the weight of overlying fill or structures. For example, the loose
and semifluid nature of slough deposits render them subject to compression when loads are
placed on them. The load (such as fill or other support structures) will settle, sometimes
differentially, during a period of several years before a state of equilibrium is reached. The
amount of settlement will vary, depending on the thickness of the deposit, the weight of the load,
and rate of loading.
Landslides, earthslips, mudflows, and soil creep are all expressions related to the instabilities
created by steep slopes, shallow soil development, the presence of an excessive amount of water,
or the lack of shear strength in the soil or at the soil/rock interface. Earthquake activity induces
some landsliding in soils, but most slippage results from the weight of rain-saturated soil and/or
rock exceeding the shear strength of the underlying material. Erosion of supporting material at
the toe of a slope further contributes to instability. Static slope instability is the major cause of
landslides throughout coastal California. Although existing soil materials may form the basis of
an unstable condition, natural processes and human activities can initiate landslides in otherwise
stable areas.

3.2.4 REGULATORY FRAMEWORK
ALQUIST PRIOLO EARTHQUAKE FAULT ZONING ACT
The Alquist-Priolo Earthquake Fault Zoning Act (formerly the Alquist-Priolo Special Studies
Zone Act), signed into law December 1972, requires the delineation of zones along active faults
in California. The purpose of the Alquist-Priolo Act is to regulate development on or near active
fault traces to reduce the hazard of fault rupture and to prohibit the location of most structures for
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human occupancy across these traces.4 Although surface fault rupture is not necessarily
restricted to areas within an Alquist-Priolo Fault Hazard Zone, cities and counties must regulate
certain development projects within the zones, which includes withholding permits until geologic
investigations demonstrate that development sites are not threatened by future surface
displacement (Hart, 1997).

SEISMIC HAZARDS MAPPING ACT
The Seismic Hazards Mapping Act was developed to protect the public from the effects of strong
groundshaking, liquefaction, landslides, or other ground failure, and from other hazards caused
by earthquakes. This act requires the State Geologist to delineate various seismic hazard zones
and requires cities, counties, and other local permitting agencies to regulate certain development
projects within these zones. Before a development permit is granted for a site within a seismic
hazard zone, a geotechnical investigation of the site must be conducted and appropriate
mitigation measures incorporated into the project design. The CDMG has completed seismic
hazard mapping for portions of California most susceptible to liquefaction, groundshaking and
landslide, such as the Los Angeles Basin and the portions of the San Francisco Bay Area. The
CDMG has not completed mapping for the Watsonville West and Watsonville East 7.5-minute
quadrangles, which include the project location.

CALIFORNIA BUILDING CODE
The California Building Code is another name for the body of regulations known as the
California Code of Regulations (CCR), Title 24, Part 2, which is a portion of the California
Building Standards Code (CBSC, 1995). The CBSC applies to new construction. CCR Title 24
is assigned to the California Building Standards Commission, which, by law, is responsible for
coordinating all building standards. Under state law, all building standards must be centralized
in CCR Title 24 or they are not enforceable (Bolt, 1988). Published by the International
Conference of Building Officials, the Uniform Building Code (UBC) is a widely adopted model
building code in the United States. The CBSC incorporates by reference the UBC with necessary
California amendments. About one-third of the text within the California Building Code has
been tailored for California earthquake conditions (ICBO, 1997).

COUNTY AND LOCAL REGULATIONS, GOALS, AND POLICIES
San Benito County General Plan
The San Benito Seismic Safety/Safety Element (1980) of the General Plan contains the following
policies that provide guidelines for the construction of the project components:
Policy 2: Except for utility lines and transportation links, critical facilities and
occupancies should not be located in High Hazard Areas.

4

A “structure for human occupancy” is defined by the Alquist-Priolo Act as any structure used or intended for
supporting or sheltering any use or occupancy that has an occupancy rate of more than 2,000 person-hours per year.
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Policy 6: It will be the County’s goal to explore means of providing additional
geotechnical information to both the public and the County staff in an effort to properly
assess seismic hazards. In addition, the County desires to maintain and improve the
geotechnical database and will take positive steps to do so.

Santa Clara County General Plan
The Health and Safety section of the Santa Clara General Plan (1995-2010) contains the
following policies and implementation measures that pertain to the proposed project components:
C-HS 18: Local government, business, and community organizations should cooperate in
preparing the most effective emergency response plans and procedures feasible.

Santa Cruz County General Plan
The Public Safety and Noise section of the General Plan and Local Coastal Program for the
County of Santa Cruz (1994) includes numerous policies relating to the construction of
residential, commercial, and critical structures within geologic hazard zones. The following
policies pertain to the placement of public facilities within Santa Cruz County:
Policy 6.1.3: Engineering Geology Report for Public Facilities in Fault Zones.
Require a full engineering geology report by a certified engineering geologist whenever a
significant potential hazard is identified by a Geologic Hazards Assessment or Preliminary
Geologic Report, and prior to the approval of any new public facility or critical structures
within the designated fault zone.
Policy 6.1.8: Design Standards for New Public Facilities. Require all new public
facilities and critical structures to be designed to withstand the expected groundshaking
(specified in design standards) during an earthquake on the San Andreas fault.
Policy 6.3.5: Installation of Erosion Control Measures. Require the installation of
erosion control measures consistent with the Erosion Control Ordinance, by October 15, or
the advent of significant rain, or project completion, whichever occurs first. Prior to
October 15, require adequate erosion control to be provided to prevent erosion from early
storms. For development activities require protection of exposed soil from erosion
between October 15 and April 15 and require vegetation and stabilization of disturbed
areas prior to completion of the project. For agricultural activities, require that adequate
measures be taken to prevent excessive sediment from leaving the property.

North Monterey County Area Plan (1994)
Policy 15.1.1 (NC) of the North County Area Plan (County of Monterey, 1994) states that the
North County Seismic Hazard Map shall be used to delineate high seismic hazard areas
addressed by policies in the General Plan. According to the Seismic Hazard Map, the portion of
the project that extends through Monterey County is designated as an area of moderately high to
high seismic hazards.
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County of Monterey General Plan (1995)
Natural Resources Element
Objective 3.1: Establish procedures for the prevention of soil erosion and the repairing of
erosion damage in critical areas on both public and private lands.
Policy 3.1.1: Erosion control procedures shall be established and enforced for all private
and public construction and grading projects.
Policy 3.2.3: Lands having a high erosion potential as identified in the Soil Survey shall
require adequate erosion control methods for agricultural uses.
Goal 15: To minimize loss of life, injury, damages to property, and economic and social
dislocations resulting from seismic and other geologic hazards.
Objective 15.1: Reduce the risks resulting from earthquakes to an acceptable level by
regulating the type, density, location, and/or design and construction of development in
seismic hazard areas.
Policies 15.1.1: The following areas described in the General Plan should be defined as
high hazard areas:

!
!
!
!

Zones 1/8 mile each side of active or potentially active faults (Figure 3, page 30)5;
Areas of tsunami hazard (Figure 3, page 30);
Areas on the Potential Seismic and Geologic Hazards Map (Figure 5, page 33)
designated as “high hazard”; and
Areas designated as Zones IV, V, and VI on the geotechnical evaluation maps of the
County’s 1975 Seismic Safety Element (page 17).

Policy 15.1.2: Faults classified as “potentially active” shall be treated the same as “active
faults” until geotechnical information demonstrating that a fault is not “active” is accepted
by the County.
Policy 15.1.3: The lands within 1/8 mile of active or potentially active faults shall be
treated as a fault zone until accepted geotechnical investigations indicate otherwise.
Policy 15.1.8: The County should require a soils report on all building permits and
grading permits within areas of known slope instability or where significant potential
hazard has been identified.
Policy 15.1.11: For high hazard areas, the County should condition development permits
based on the recommendations of a detailed geological investigation and soils report.
Policy 15.1.12: The County shall require grading permits to have an approved site plan
which minimizes grading and conforms to the recommendations of a detailed soils or
geology investigation where required.
Policy 15.1.13: The County shall require septic leachfields and drainage plans to direct
runoff and drainage away from unstable slopes.
5

Figure and page number references are to the Monterey County General Plan.

Pajaro Valley Water Management Agency
Revised BMP Draft EIR

3.2-15

Environmental Science Associates

3. REGIONAL SETTING
GEOLOGY, SOILS, AND SEISMICITY

Policy 15.1.14: The County shall require wave action and erosion information to be
submitted by a qualified oceanographer before an application is considered in areas
identified as having a tsunami hazard; approval of development shall be conditioned on the
recommendations of the oceanographic information.
___________________________
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3.3 HYDROLOGY AND WATER QUALITY
This section describes the existing hydrologic and water quality resources conditions in the
Pajaro Valley. The section draws information from the draft Basin Management Plan 2000
(BMP) and the State of the Basin report (PVWMA, 2001).

3.3.1 REGIONAL SETTING
SURFACE WATER
Precipitation
The climate in the Pajaro Valley is mild, with dry summers and wet winters. Temperatures
rarely drop below freezing. Nearly 90 percent of the precipitation falls between November and
April. Coastal fog is common in the summer and fall months. The mean annual precipitation
varies within the project area due to the influence of the coastal mountains, which receive the
majority of the rainfall. Precipitation in the region is generally greater at higher elevations, and
decreases from north to south. The mean annual precipitation in Watsonville is approximately
22 inches, but varies substantially from year to year, with the minimum recorded precipitation
occurring in 1977 (9.7 inches, or 45 percent of normal) and the maximum in 1998 (46.7 inches,
or 215 percent of normal). Figure 3.3-1 shows annual rainfall patterns during the 57-year
hydrologic sequence.

Hydrology
The Pajaro Valley is part of the Central Coastal Basins area that extends from Santa Cruz to
Santa Barbara. Mountainous terrain and rolling hills generally characterize the Central Coastal
Basins.
The boundaries of the Pajaro Valley divide drainage between the Pajaro River and Elkhorn
Slough (defined by the Los Carneros Hills) to the south, and the Santa Cruz Mountains to the
east and north. The western boundary of the basin is Monterey Bay (the Pacific Ocean). The
Pajaro River is the largest stream in the Pajaro Valley, draining approximately 1,190 square
miles above the gauge at Chittenden. Streams tributary to the Pajaro River include the
Corralitos, Salsipuedes, Brown’s Valley, Green Valley, Casserly, and Pescadero creeks, which
drain the southern slopes of the Santa Cruz Mountains in the area. Tributaries to the Pajaro
River that are outside of the Pajaro Valley include the Uvas and Llagas creeks (draining the
eastern slope of the Santa Cruz Mountains), and Pacheco Creek, and the San Benito River in
San Benito County.
The U.S. Geological Survey (USGS) has recorded daily streamflows for the mainstem Pajaro
River at Chittenden since October 1939. Median daily streamflows for the Pajaro River are
greater than 40 cubic feet per second (cfs) from about February 1 through the first week in April
(1956-1991). Median daily flows have historically declined to less than 20 cfs after early May
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Figure 3.3-1
Hydrologic Variability in the Pajaro River Basin
Based on Annual Rainfall at
Watsonville Station, for 1940-1999
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and less than 10 cfs after mid-June. Flows then begin to increase in early November, becoming
greater than 20 cfs after mid-January.
Streamflows in the Pajaro River show a much greater variability than does rainfall, ranging from
nearly zero to over 500 percent of normal. Streamflow averaged 124,640 acre-feet per year (afy)
for the period of record, with a minimum of 766 afy in 1977 and a maximum of over 653,900 afy
in 1983. The last 20 years included some of the wettest and some of the driest years on record.
In addition, data analysis indicates that multiple dry years are a regular occurrence over the
period of record.
Other surface water resources in the Pajaro Valley include Carneros Creek and Elkhorn Slough
in the southern portion of the valley, and the Watsonville, Harkins, Struve, and McCluskey
sloughs in the west. Several lakes are north of the City of Watsonville: Kelly and Tynan lakes
are private, year-round reservoirs used for recreation; Pinto Lake also provides for recreational
uses; Drew Lake is a seasonal lake that only is filled after periods of rainfall; and College Lake
exists during winter and spring months, while the lakebed is farmed during dry periods of the
year.

Water Quality
Surface water quality data are limited. The USGS has monitored water quality in Pajaro River at
Chittenden since the 1950s. Total salt loads have varied between 200 and 3,100 milligrams per
liter (mg/L). Increased salt loads have been attributed to natural, agricultural, and urban sources.
Boron levels have been measured at 0.2 to 2.6 mg/L, and average sulfate and nitrate
concentrations have increased over time. Both nitrate and boron levels typically increase as river
flow increases, suggesting a surface runoff source. At low river flows, total dissolved solids
(TDS) are high, and at these times concentrations of heavy metals, including mercury, lead,
chromium, and cadmium, have been measured in excess of municipal drinking water standards.
Water quality data for other streams in the valley are limited and vary according to land use in
the surrounding watershed. For example, in areas where agricultural uses are adjacent to a
stream, runoff into the stream likely contains sediments and contaminate nutrients (from
fertilizers, pesticides, and livestock). In areas characterized by urban development (residential,
commercial, and industrial uses, roadways, parking lots, and landscape areas), runoff likely
contains elevated levels of oil, grease, nutrients, sediments, and heavy metals.

Phytophthora
Phytophthora root rot is caused by several related species of soilborne fungi belonging to the
genus Phytophthora. To date, P. megasperma, P. cryptogea, P. citriocola, P. cactorum, and
additional, unidentified Phytophthora species have been implicated in this disease.
Phytophthora diseases can affect many vegetable crops, including pepper, berries, tomato,
melon, squash, pumpkin, eggplant, cucumber, and carrot. The soilborne fungus is favored by
high humidity and temperature, standing water, and soil compaction and can survive in infested
debris, soil, and seed. Disease management involves crop rotation, clean seed and transplants,
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proper seedbed preparation, cultivation practices, irrigation procedures, fungicides, and other
production guidelines that reduce plant stress. Removal of Phytophthora from surface water can
be achieved by percolation of water through soil. The consistent removal of Phytophthora with
filtration facilities is unproven.

Agricultural Runoff Quality
Chemical constituents found in agricultural runoff vary during a storm event, from event to event
at a given site, and from site to site within a given area. Variances in constituent levels can be
the result of differences in rainfall intensity and occurrence, geographic features, and the land use
of a site. Runoff from disturbed lands can contribute sediments, pesticides, fertilizers, and other
pollutants to receiving waters. Other sources of nonpoint-source pollutants to receiving waters
within the Pajaro Valley include City of Watsonville urban runoff and sediment from the Granite
Rock quarry.

GROUNDWATER
Groundwater Hydrology
Nearly 100 percent of water supplies for agricultural and municipal use within the Pajaro Valley
come from groundwater sources. The boundaries of the Pajaro Valley groundwater basin are
approximately (but not entirely) the same as the Pajaro Valley described above. The service area
boundary of the PVWMA does not coincide precisely with either the groundwater basin
boundaries or the surface drainage boundaries of the Pajaro River, but it corresponds
approximately to both. The entire Pajaro Valley basin is quite complex and composed of many
hydrogeologic units, but is geologically interconnected and functions as a single basin. The
groundwater aquifers are primarily composed of continental and marine deposits and are the
principal aquifers found throughout Santa Cruz and northern Monterey counties. Three major
water-bearing strata exist in the basin:

!

Alluvium formation, consisting of terrace deposits, alluvium deposits, and dune sands;

!

Aromas Red Sands Formation; and

!

Purisima Formation.

The Aromas Red Sands and Purisima water-bearing formations are overlain by layers of blue
clay which act as a confining layer, inhibiting the free vertical movement of the groundwater.
The groundwater basin can store great quantities of water, but it is also hydraulically connected
to the ocean, with no physical barriers to the landward migration of seawater. The following
discussion summarizes the three major water-bearing formations.

!

Alluvium Formation. The alluvium formation consists of terrace deposits, alluvial
deposits, and dune sands that average approximately 50 to 300 feet in thickness. Terrace
deposits consist of unconsolidated basal gravel, sand, silt, and clay. The alluvium deposits
consist of unconsolidated sand, gravel, and clay deposited from the Pajaro River floodplain
and adjacent river valleys. A 50-foot-thick basal gravel bed deposit is located in the
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floodplain and in the blue clay layer. The blue clay is discontinuous for approximately
four miles west of the Pajaro Gap, before becoming a continuous unit that thickens as it
extends to the coast (see Figure 3.3-2). The basal gravel and sands appear to have a good
hydrologic connection (water movement between formations) with the underlying Aromas
Red Sands, and are a major source of water for the shallow wells in the Pajaro River
floodplain.

!

Aromas Red Sands Formation. Underlying the alluvium formation are the older Aromas
sands, which are thought to have originated from the granitic rock formations of either the
Coastal Range or the Sierra Nevada. The Aromas Red Sands Formation is considered to
be the primary water-bearing unit of the basin. It ranges in thickness from 100 to 800 feet
and consists of fluvial and aeolian sand deposits with discontinuous layers of clay, silt, and
gravel. The upper portion of the Aromas Red Sands Formation is approximately 100 to
200 feet below sea level, and the lower portion extends to approximately 900 feet below
sea level. The confining clay can be found primarily in the fluvial part of the Aromas
sands. The clay layers tend to be thicker in the west and thinner towards the east.

!

Purisima Formation. The Purisima Formation underlies the Aromas Red Sands and
consists primarily of three units of marine origin. The upper unit is a very fine to fine sand
with silt and clay interbeds. The middle unit is a fine to medium sand, with clay and silt
interbeds and gravel. The lower unit is a sand with clay and shale interbeds.
Approximately 600 feet below the top of the lower unit is a 150-foot-thick shale bed that is
continuous throughout the valley. The formation can be seen on the surface at the northern
and eastern boundaries of the basin. Beneath the central Pajaro Valley, the formation is
1,000 to 2,000 feet thick, and it thins to the southeast. East of Corralitos, the formation is
4,000 feet thick in the down-dropped block between the Zayante-Vergales fault and the
San Andreas fault.

Groundwater Recharge
Aquifer recharge within the basin occurs through natural mechanisms, including infiltration of
streamflow through bed and channel deposits, direct percolation of rainfall, and irrigation return
flows. There are no major upstream reservoirs on the Pajaro River to regulate winter flows, and
thus the system depends on natural runoff processes. The rate of recharge varies greatly from
year to year, based on both the seasonal distribution of rainfall and the total annual precipitation.
Generally, mild storms of extended duration or relatively frequent storms provide the greatest
opportunity for groundwater recharge.
The capability of an overlying formation to provide a pathway for recharge depends on numerous
factors. For example, recharge from direct percolation depends on the characteristics of the
overlying soil, and on the presence of near-surface confining and semiconfining clay layers that
can impede the downward flow of water. A clay layer near the Pajaro River and the lower
portion of Corralitos Creek impedes recharge of the alluvium aquifer in that area, as do the
semiconfining or confining clay layers in the upper terrace deposits to the west of Watsonville.
An area with high recharge potential includes the coastal dunes (located north and south of the
Pajaro River), where sands exist and there is no confining clay layer. The Corralitos Creek
streambed down to north of the Watsonville Airport also has high recharge potential due to
alluvial deposits and the absence of a clay layer.
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Figure 3.3-2
Clay Layers in the Pajaro Groundwater Basin
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Most recharge occurs during the wet winter months and is highly variable, while most of the
demand occurs during the summer and is relatively constant. This seasonal offset of supply and
demand means that groundwater storage is depleted in the summer, potentially lowering the
groundwater table to below sea level, thereby creating the circumstances for the inland migration
of the freshwater/seawater interface. In addition, there has historically been more water
withdrawn from the basin on an annual basis than is replaced, which has resulted in an overdraft
condition.

Groundwater Levels and Flow
A groundwater basin is much like a surface water reservoir: when water is removed from
storage, the water level drops until the supply can be replenished by inflow or recharged by
rainfall or streamflow. Much like a stream, groundwater generally flows downhill from areas of
high elevation (or pressure) to areas of low elevation; when water is extracted from the basin, the
system attempts to restore its equilibrium by drawing new water into the groundwater reservoir.
Before extensive pumping began in the Pajaro Valley, the regional water table sloped from
inland areas toward the coast. Since the 1940s, hydrogeologic studies have shown a regional
decline in the water table during the summer months, with a recovery during the winter recharge
months. Many wells in the valley show relatively stable water levels, recovering to near sea
level. However, the Pajaro Valley is hydraulically connected to the ocean, thus providing a
constant source of both pressure and direct recharge. Therefore, if the groundwater table drops
to elevations below sea level, seawater will be drawn in until equilibrium is restored. Pumping in
the entire basin has an effect on seawater intrusion, but the adverse effects associated with
seawater intrusion are most noticeable in the coastal portion of the basin.
In the coastal and central portion of the Pajaro Valley, groundwater elevations are regularly
below sea level during the summer season, and some wells are chronically below sea level
throughout the year. Water-level data collected from Pajaro Valley wells indicate that the
direction of groundwater flow is from the ocean to inland areas. The drought conditions from
1987 to 1992 lowered the water table further, thereby resulting in an increased rate and volume
of seawater intrusion. The general pattern of water levels across the basin has remained stable
over the past few years.

Groundwater Quality
Seawater Intrusion
The greatest and most immediate threat to groundwater supplies in the Pajaro Valley is from
seawater intrusion in the coastal areas. Other groundwater quality issues to be addressed include
nitrate contamination and elevated boron concentrations.
The nature and extent of seawater intrusion in coastal areas of the Pajaro Valley region have
been extensively evaluated since the problem was first detected in the late 1940s. These
investigations indicate that the majority of seawater intrusion in the region is occurring in two
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aquifers associated with alluvium formation gravels in the interval between 100 and 200 feet
below sea level and within the Aromas sands in the 300- to 600-foot interval (see Figure 2.2).
Groundwater quality within the Pajaro Valley is influenced by several factors, including
hydrology, geochemistry, well construction, groundwater pumping patterns, and land use. In
general, groundwater in the Pajaro Valley is of high quality and suitable for agricultural and
municipal use, with some degradation resulting from agricultural activities, landfills, and septic
tanks, as well as seawater intrusion caused by groundwater overdraft.
The interpretation of water quality data from existing production wells is complicated by the fact
that the production wells were constructed to maximize water production, not to monitor
conditions in specific aquifers. Many wells are constructed and screened through multiple
aquifers. Thus, water quality measurements reflect a composite of many aquifers, complicating
data interpretation. In addition, many wells that were historically used to evaluate water levels
and quality have been abandoned due to seawater intrusion, resulting in the loss of the well as a
monitoring location and a lack of continuity in the data.
Chloride concentrations in groundwater are commonly used to monitor seawater intrusion,
because chloride in seawater is chemically stable and moves at the same rate as the intruding
water. The average chloride concentration in seawater is about 19,000 mg/L; chloride levels
exceeding approximately 100 mg/L in coastal wells indicate that seawater is present in the
aquifer. High-quality drinking water generally contains chloride concentrations below 50 mg/L,
and irrigation water quality guidelines suggest chloride concentrations should not exceed
142 mg/L. Water with over 250 mg/L of chloride is generally unsuitable for use. Potential
routes for inland seawater intrusion include:

!

Horizontal inland migration through the layered aquifers;

!

Leakage between geologic layers through natural gaps in the confining layers or through
wells that are improperly sealed between formations or are improperly abandoned;

!

Vertical leakage downward from the Pajaro River estuary or Elkhorn Slough; and

!

Upward migration from lower aquifers where seawater has been trapped for many years.

Previous investigators have documented the presence of seawater intrusion in both the shallow
alluvial aquifer and the lower Aromas sands aquifer and described the complexity of analyzing
the distribution of seawater throughout discrete layers of the different aquifer units. Recent
(1998) data generally indicate that inland saline conditions are more extensive than previously
reported. In the La Selva Beach area, the size of the existing intruded area is larger than in 1979,
extending approximately 0.75 miles inland and 2 miles in width. The intrusion zone north of the
Pajaro River extends inland approximately 1.5 miles and is 3 miles wide. A number of deeper
wells show recent substantial increases in chloride concentrations, indicating that the volume of
fresh water displaced in the intruded aquifer is increasing. Chloride levels are generally highest
in the deeper Aromas sand aquifer, with chloride values ranging from 200 to 8,500 mg/L;
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shallow wells generally contain lower chloride levels (50 to 500 mg/L), with a number of
neighboring wells showing marked differences in chloride levels. Table 3.3.1 presents summary
statistics for chloride concentrations in all wells for pre-drought (1979-1986), drought (19871992), and post-drought (1993-1998) periods. As can be seen from the data, average values are
similar for drought and post-drought periods. Figure 3.3-3 shows current chloride
concentrations in the PVWMA service area.

TABLE 3.3.1
AVERAGE SUMMARY STATISTICS FOR CHLORIDE IN ALL WELLS

Period

Well Count

Chloride Concentration, mg/L
Average
Average
Minimum
Average
Maximum

Pre-drought
(1979-1986)

166

60

70

80

Drought
(1987-1992)

186

330

420

500

Post-drought
(1993-1998)

198

370

450

550

________________________
SOURCE: PVWMA Basin Management Plan 2000

Nitrates
Nitrates are common groundwater contaminants in many agricultural areas. Nitrate sources
include agriculture, septic tanks, urban runoff, and percolation from surface sources. Nitrates
can also occur in groundwater through the conversion of naturally occurring or introduced
organic nitrogen or ammonia. Nitrate contamination is a major concern in drinking water
sources because it is a threat to human and animal health, as it can cause acute illness and can
have adverse long-term health impacts resulting from prolonged exposure (RMC, 2001). The
primary drinking and food-canning water quality standard for nitrate is 45 mg/L NO3-N. Nitrates
are converted to nitrites in the intestines and inhibit the body’s ability to absorb oxygen.
Ingestion of nitrates in high concentrations causes methemoglobinemia in infants (the “blue
baby” syndrome). Nitrate is generally expressed as NO3 (nitrate) or NO3-N (nitrate-nitrogen).
The U.S. Environmental Protection Agency (EPA) has set a Maximum Contaminant Level
(MCL) of 10 mg/L NO3-N, or the equivalent 45 mg/L NO3 (EPA website).
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Most fertilizers contain high concentrations of nitrogen, so basin soils in agricultural areas such
as the Pajaro Valley can contain nitrate. Nitrates are highly soluble and can leach into
groundwater or can travel with surface waters from agricultural runoff. Transport of nitrates in
groundwater is generally limited by aquitards that separate the aquifer levels.
Elevated nitrate concentrations are commonly found in shallow wells. The large majority of
deep wells in the Pajaro Valley (those screened at least 125 feet below the water table), including
city wells, contain nitrate concentrations that do not exceed the drinking water standard.
Table 3.3.2 presents summary data of nitrate concentrations during pre-drought, drought, and
post-drought periods. Average values from the post-drought period are over 10 mg/L higher than
those during drought and pre-drought periods. Figure 3.3-4 shows current nitrate concentrations
in the PVWMA service area.

TABLE 3.3.2
AVERAGE SUMMARY STATISTICS FOR NITRATE IN ALL WELLS

Period

Well Count

Nitrate Concentration (mg/L NO3)
Average
Average
Minimum
Average
Maximum

Pre-drought
(1979-1986)

134

14

23

34

Drought
(1987-1992)

183

15

25

37

Post-drought
(1993-1998)

196

26

36

47

________________________
SOURCE: PVWMA Basin Management Plan 2000

Boron
Boron can be toxic to crops if present in sufficiently elevated concentrations. Recommended
irrigation water quality guidelines for boron are below 0.5 mg/L, while concentrations greater
than 2.0 mg/L are considered to pose severe restrictions. Table 3.3.3 presents summary data for
boron; these data indicate that there is no readily apparent increasing or decreasing trends over
time, and average values are well within the range considered suitable for irrigation. Values are
generally higher in the eastern portion of the basin, resulting from local recharge of Pajaro River
water into the shallow aquifer. Average maximum values have historically exceeded irrigation
water quality guidelines; however, the average maximum values during the post-drought period
have decreased to within the lower range of acceptable concentrations.
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TABLE 3.3.3
AVERAGE SUMMARY STATISTICS FOR BORON IN ALL WELLS
Boron Concentration (mg/L)
Well Count

Average
Minimum

Average

Average
Maximum

Pre-drought
(1979-1986)

59

0.1

0.2

0.7

Drought
(1987-1992)

52

0.1

0.3

0.9

Post-drought
(1993-1998)

24

0.1

0.2

0.4

Period

________________________
SOURCE: PVWMA Basin Management Plan 2000

Groundwater Budget
A groundwater budget helps to explain how the basin operates as an integrated unit on a
continuous basis during the period of record. The groundwater basin is an interrelated
combination of many pieces that function as a whole, and the water budget describes how these
many factors interact.
Preparation of a groundwater budget through analysis of available data allows for the preparation
of a numerical model to account for and describe how components of the hydrologic system
interact over time and space. Models account for all system inputs and outputs, and use
mathematical equations that track how water moves through the system over time and throughout
the basin. The Pajaro Valley groundwater basin is a dynamic system, and its water budget (or
water balance) is best understood by using and applying the groundwater model. There is a
degree of inherent uncertainty in any model, but modeling is the only way to represent the entire
physical system, and to examine probable future conditions or analyze a range of potential
management alternatives.
Modeling results indicate that more freshwater has been removed from storage than has been put
back into storage in the groundwater basin during the past 25 years. Even in years when more
freshwater was put back into the system than was taken out (during wet periods), seawater still
intruded into the basin, because the aquifers are connected to the ocean and the recharge for
pumping at the coast comes from the nearest available source, which is the ocean. Over the past
25 years, over 150,000 acre-feet (af) of mixed fresh and seawater are estimated to have migrated
inland across the coast, resulting in seawater replacing freshwater in the aquifer. Unless
corrective steps are taken, this situation is expected to worsen in the future.
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Water Use and Overdraft Estimate
The total current demand (groundwater pumping) in the Pajaro Valley groundwater basin is
estimated at approximately 69,000 acre-feet per year (afy), consisting of 59,300 afy of
agricultural pumping and 12,200 afy of urban pumping, minus the Corralitos Creek Diversion (by
the City of Watsonville) and other surface water diversions of 2,100 afy.
While a 45,000 afy reduction in groundwater pumping would be needed to eliminate the annual
overdraft in the basin, 48,000 afy would be needed to maintain the basin sustainable yield. Thus,
the resulting net change or current overdraft in basin groundwater storage is about 21,000 afy
(PVWMA, 2001). The basin sustainable yield is defined as the long-term amount of
groundwater pumping from the aquifer system that can be maintained without causing an adverse
impact on the quantity and/or quality of water in the groundwater basin. In an integrated
groundwater and surface water system, the sustainable yield of the basin is the amount of
withdrawal from the system that can be maintained without causing adverse impact on the
groundwater and/or surface water system. The interaction between the groundwater basin and
Monterey Bay is quite complex, and flow from the groundwater basin (outflow) varies along the
coast, as does flow from the bay into the groundwater basin (intrusion). Seawater intrusion can
only be stopped by reducing pumping and/or increasing recharge to the extent that it will result in
an increase in groundwater elevations.

3.3.2 REGULATORY SETTING
WATER QUALITY REGULATION
Regulatory authorities exist on both the state and federal levels for the control of water quality in
California. The EPA is the federal agency, governed by the Clean Water Act, responsible for
water quality management. A regional office (EPA Region IX) is located in San Francisco and
delegates authority for waste discharge permitting to the State Water Resources Control Board
(SWRCB).
The SWRCB, located in Sacramento, is the agency with jurisdiction over water quality issues in
the State of California. The SWRCB is governed by the Porter-Cologne Water Quality Act
(Division 7 of the California Water Code), which establishes the legal framework for water
quality control activities by the SWRCB. Much of the implementation of the SWRCB’s
responsibilities is delegated to nine regional boards.

REGIONAL WATER QUALITY CONTROL BOARD
The primary responsibility for the protection and enhancement of water quality in California has
been assigned by the California legislature to the SWRCB, and the nine regional water quality
control boards (RWQCBs). The SWRCB provides state-level coordination of the water quality
control program by establishing statewide policies and plans for the implementation of state and
federal laws and regulations. The regional water boards adopt and implement water quality
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control plans (basin plans) that recognize the unique characteristics of each region with regard to
natural water quality, actual and potential beneficial uses, and water quality problems.

RWQCB Regulations, Goals, and Policies
The project area lies within the jurisdiction of the Central Coast RWQCB (Region 3), which is
responsible for the protection of beneficial uses of water resources within the Central Coast
region. The RWQCB uses planning, permitting, and enforcement authorities to meet this
responsibility and has adopted the Water Quality Control Plan for the Central Coast region
(Basin Plan) to implement plans, policies, and provisions for water quality management.
Beneficial uses of surface waters are described in the Basin Plan and are designated for major
surface waters and their tributaries. Treated water from the Watsonville Wastewater Treatment
Facility (WWTF) is discharged through an outfall into Monterey Bay. The beneficial uses of
coastal waters in the vicinity of the discharge include:

!
!
!
!
!
!
!
!
!

Water Contact Recreation (REC-1)
Noncontact Water Recreation (REC-2)
Industrial Service Supply (IND)
Navigation (NAV)
Marine Habitat (MAR)
Shellfish Harvesting (SHELL)
Commercial and Sport Fishing (COMM)
Rare, Threatened, or Endangered Species (RARE)
Wildlife Habitat (WILD)

For this project, the RWQCB is responsible for construction activities and for permitting the
discharge and reuse of treated water to ensure the protection of beneficial uses. Each of these
permit responsibilities is described below.

NPDES Permit for Discharge
The City of Watsonville, together with the Freedom County Sanitation District, the Pajaro
County Sanitation District, and the Salsipuedes Sanitary District, is allowed to discharge water
treated to secondary levels to the Pacific Ocean under the terms and conditions of a National
Pollutant Discharge Elimination System (NPDES) permit (No. CA0048216) issued by the
RWQCB. The permit conditions include discharge prohibitions, treated water limitations,
receiving water limitations, pretreatment specifications, infiltration/inflow and spill prevention
program requirements, and other provisions intended to protect the beneficial uses of the
receiving water body. Monitoring and reporting requirements are also detailed for influent,
effluent, receiving waters, pretreatment, and biosolids.

Ocean Plan
Water quality and discharges are also subject to regulation by the Water Quality Control Plan,
Ocean Waters of California (“Ocean Plan”) prepared by the SWRCB. The Ocean Plan regulates
point-source discharges to the ocean, with the goal of protecting beneficial uses. The RWQCB
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takes the provisions of the Ocean Plan (as well as the Basin Plan) into account when establishing
permit conditions for the WWTF.

Construction Activity Permitting
The RWQCB also administers the NPDES stormwater-permitting program in the Central Coast
region. Construction activities on five acres or more are subject to the permitting requirements
of the NPDES General Permit for Discharges of Storm Water Runoff Associated with
Construction Activity (General Construction Permit). The General Construction Permit requires
the preparation and implementation of a Storm Water Pollution Prevention Plan (SWPPP). The
plan would include specifications for best management practices (BMPs) that would be
implemented during project construction to control degradation of surface water through
measures to prevent the potential erosion of sediments or discharge of pollutants from the
construction area. Additionally, the plan would describe measures to prevent or control runoff
after construction is complete and identify a plan to inspect and maintain these facilities or
project elements.

Title 22 Recycled Water Regulation
The major federal legislation governing the water quality aspects of the proposed project is the
Clean Water Act, as amended by the Water Quality Act of 1987. The State of California’s
Porter-Cologne Water Quality Control Act (Division 7 of the California Water Code) provides
the basis for water quality regulation within California. The SWRCB administers water rights,
water pollution control, and water quality functions throughout the state, while the RWQCB
conducts planning, permitting, and enforcement activities. The Porter-Cologne Water Quality
Control Act designates the SWRCB responsible for formulating and adopting state policy for
water reclamation, while the California Department of Health Services (DHS) is responsible for
establishing uniform statewide reclamation criteria to ensure that the use of recycled water would
not be detrimental to public health.
There are no federal standards governing wastewater reclamation and reuse in the United States,
although the EPA has sponsored the preparation of Guidelines for Water Reuse. Many states,
including California, have developed wastewater reclamation regulations. In all cases, the
regulations have been established with the objective of protecting public health and allowing for
the safe use of recycled wastewater. The DHS established water quality criteria, treatment
process requirements, and treatment reliability criteria for reclamation operations, which are set
forth in Title 22, Division 4, Chapter 3, of the California Code of Regulations (CCR) Water
Recycling Criteria. The RWQCB has responsibility for reviewing proposed recycled water
projects and for issuing water recycling requirements through the waste discharge permit
process. DHS has the responsibility for reviewing proposed water recycling projects and for
providing comments and/or recommendations to the RWQCB.
The existing Water Recycling Criteria address treatment requirements for three main types of
recycled water uses: landscape irrigation, recreational impoundments, and industrial uses. The
treatment requirements are based on the expected degree of human contact with recycled
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wastewater under each type of use. Treatment requirements are expressed as treatment process
requirements (e.g., bio-oxidation, coagulation) as well as performance standards (e.g.,
disinfection standards and contaminant reduction).
The existing Title 22 standards are among the most stringent standards for public health
protection and can be more stringent than comparable standards established by the World Health
Organization. Since the adoption of Title 22 in 1978, the use of recycled water for nonpotable
uses has expanded throughout the state and is projected to continue to grow over the next several
decades. Title 22 Water Recycling Criteria are shown in Table 3.3.4. Under Title 22, the
proposed use of recycled water for agricultural irrigation would fall under the guidelines for
“landscape irrigation with high public contact.” To be used as a supply source for this
designation, the recycled water must be at all times adequately oxidized, coagulated, clarified,
filtered, and disinfected wastewater; this process requirement constitutes the most stringent
treatment practicable. To be considered adequately disinfected, the median number of coliform
organisms in the wastewater may not exceed a Most Probable Number (MPN) of 2.2 per
100 milliliters (mL) over a seven-day period.
The DHS has also produced Guidelines for Use of Reclaimed Water, which apply to recycled
water use areas receiving water that meets Title 22 Water Recycling Criteria. The guidelines
focus on application and management specifications for various recycled water uses, including
general use requirements, landscape irrigation requirements, impoundment requirements, and
agricultural reuse area guidelines.1 General requirements include:

!

Posting signs to inform the public in areas where recycled water is in use;

!

Confining recycled water to authorized use areas;

!

Use of purple recycled water distribution and transmission system piping to indicate that it
contains recycled water; and

!

Other requirements designed to ensure that recycled water use does not adversely affect
public health.

Specific requirements established by Title 22 that are applicable to the proposed project are
contained in Article 4, Section 60310 – Use Area Requirements. This section restricts irrigation
of disinfected tertiary recycled water within 50 feet of any domestic water supply well, unless
specific technical analyses are conducted.

1

State of California, Department of Health Services, Environmental Management Branch, Guidelines for Use of
Reclaimed Water, June 10, 1988.
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TABLE 3.3.4
SUMMARY OF TITLE 22
TREATMENT REQUIREMENTS FOR RECYCLED WATER
Potential Uses

Landscape Irrigation
With High Public Contact
With Low Public Contact
Recreational Impoundments
Nonrestricted

Title 22 Criteria

Bio-oxidation, coagulation, clarification, filtration,
disinfection to limit coliforms to 2.2 MPN/100 mL.
Bio-oxidation, disinfection to limit coliforms to
23 MPN/100 mL.
Bio-oxidation, coagulation, clarification, filtration,
disinfection to limit coliforms to 2.2 MPN/100 mL.

Restricted

Bio-oxidation, disinfection to limit coliforms to
2.2 MPN/100 mL.

Landscape Impoundments

Bio-oxidation, disinfection to limit coliforms to
23 MPN/100 mL.

Industrial Uses
Construction/Dust Control/Soil
Compaction

Bio-oxidation, disinfection to limit coliforms to
23 MPN/100 mL.

Groundwater Recharge/Seawater Intrusion
Barrier

This use shall be considered by DHS and RWQCB on
an individual case basis where the use of recycled water
involves a potential risk to public health; guidelines for
this use have been proposed.

Cleaning, Dual Water System (Toilet Flushing
and Landscape Irrigation), Firefighting,
Wetlands Creation/Restoration

No criteria are listed for any of these uses in existing
Title 22. Currently, each of these uses is considered as
criteria set by the RWQCB and DHS on an individual
case basis. Uses anticipated to be addressed in future
revisions to Title 22, which have been circulated for
public comment.

_________________________
MPN = Most Probable Number
SOURCE: Title 22, Division 4, California Code of Regulations, 1978, amended 1998.

TOTAL MAXIMUM DAILY LOAD (TMDL)
Section 303d of the Clean Water Act
California has identified waters that are polluted and need further attention to support their
beneficial uses. These water bodies are listed under the Clean Water Act Section 303(d) list,
which requires States to identify these polluted waters. Specifically, Section 303d requires that
each state identify water bodies or segments of water bodies that are “impaired” i.e. not meeting
one or more of the water quality standards established by the state. Approximately 500
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waterbodies or segments have been listed in California. Once the water body or segment is
listed, the state is required to establish "Total Maximum Daily Load" or TMDL for the pollutant
causing the conditions of impairment. The TMDL is the quantity of a pollutant that can be safely
assimilated by a water body without violating water quality standards. The EPA estimates that
within the next 15 years 40,000 TMDLs must be developed. At this time, the EPA has finalized
only about 8 TMDLs and 4 have been approved. Listing of a water body as impaired does not
necessarily suggest that the pollutants are at levels considered hazardous to humans or aquatic
life or that the water body segment can not support the beneficial uses. The intent of the 303d
list is to identify the water body as requiring future development of a TMDL to maintain water
quality and reduce the potential for continued water quality degradation.
In accordance with Section 303d of the Water Code, the Central Coast Regional Water Quality
Control Board has identified impaired water bodies in its jurisdiction, the pollutant or stressor
impairing water quality, and prioritized the urgency for developing a TMDL. Within the
proposed project area, Monterey Bay South, Watsonville Slough, and the Pajaro River have been
designated as impaired water bodies. Table 3.3.5 lists pollutants causing an impairment to water
quality within these water bodies and associated TMDL priorities.

PVWMA REGULATIONS
The PVWMA operates under the authority of the Pajaro Valley Water Management Agency Act
of 1984. The act has several objectives that are relevant to surface water and groundwater
management and the proposed project. These are described below.
Section 102. Water resource management activities carried out under this act in the public
interest shall recognize the following objectives:
(d)

Conservation and economically efficient management of water resources are necessary to
meet the needs of agriculture, industry, and urban communities. Economic efficiency
requires that water users pay their full proportionate share of the costs of developing and
delivering water. Property taxes shall not be used for payment of these costs. Agricultural
uses shall have priority over other uses under this act within the constraints of state law.

(e)

Water conservation programs appropriately include the ability of a water management
agency to recognize existing beneficial uses, and to acquire, buy, and transfer water and
water rights in the furtherance of its purpose.

(f)

The purpose of this agency is to efficiently and economically manage existing and
supplemental water supplies in order to prevent further increase in, and to accomplish
continuing reduction of, long-term overdraft and to provide and insure sufficient water
supplies for present and anticipated needs within the boundaries of the agency.

(g)

It is anticipated that long-term overdraft problems may not be solved unless supplemental
water supplies are provided. The water management agency should, in an efficient and
economically feasible manner, utilize supplemental water and available underground
storage and should manage the groundwater supplies to meet the future needs of the basin.
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TABLE 3.3.5
IMPAIRED WATER BODIES

Typea

C

E

R

Name

Monterey
Bay South

Watsonville
Slough

Pajaro River

Hydrologic
Unitb

309.500

305.100

305.000

Pollutant /
Stressor

Source

Metals

Surface Mining

Pesticides

Agriculture

Metals

Priority

Size
Affected

Low

10 miles

Agriculture
Urban runoff/storm sewers

Medium

300 acres

Oil and
Grease

Urban runoff/storm sewers
Nonpoint source

Medium

Pathogens

Urban runoff/storm sewers
Source unknown
Nonpoint source

Medium

Nutrients

Agriculture
Irrigated crop production
Agriculture-storm runoff
Agriculture-subsurface
drainage
Agriculture-irrigation
tailwater
Agricultural return flows
Urban runoff/storm sewers
Wastewater-land disposal
Channelization
Removal of riparian
vegetation
Nonpoint source

High

Sedimentation
and Siltation

Agriculture
Irrigation crop production
Range land
Upland grazing
Agriculture-storm runoff
Hydromodification
Channelization
Dredging
Habitat modification
Removal of riparian vegetation
Streambank modification/
destabilization
Channel erosion
Natural sources
Erosion/siltation
Nonpoint source

Medium

49 miles

_________________________
a

b

Water Body Type
C = Coastal Shorelines
E = Estuaries
R = Rivers/Streams
Hydrologic Unit is the State Water Resources Control Board hydrologic subunit area.

SOURCE: Central Coast Regional Water Quality Control Board
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Section 704. Right to restore, recapture, distribute, and sell supplemental water. The
agency or other persons pursuant to an agreement with the agency shall have the sole right to
store, recapture, distribute, and sell supplemental water in the groundwater basin, subject to
subdivisions (d), (f), and (g) of Section 102.
Section 711. Improvement and protection of water quality; Right to control extractions.
The agency, in order to improve and protect the quality of water supplies may treat, inject,
extract, or otherwise control water, including, but not limited to, control of extractions, and
construction of wells and drainage facilities. These powers shall include the right to regulate,
limit, or suspend extractions from extraction facilities, the construction of new extraction
facilities, the enlarging of existing facilities, or the reactivation of abandoned extraction
facilities.
Section 714. Power to replenish and augment water supply. The agency shall have the
power to take all affirmative steps necessary to replenish and augment the water supply within its
territory. In the event the agency imposes restrictions on the operation of extraction facilities, the
agency shall purchase, or capture, and distribute supplemental water at the earliest date possible,
subject to subdivisions (d), (f), and (g) of Section 102.
_________________________

REFERENCES – Hydrology and Water Quality
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Jennings, C.W., Fault Activity Map of California and Adjacent Areas with Locations and Ages of
Recent Volcanic Eruptions, CDMG Geologic Data Map No.6, 1994.
Pajaro Valley Water Management Agency, Draft Revised Basin Management Plan, 2001.
Pajaro Valley Water Management Agency, Final Program EIR for the Pajaro Valley Water
Basin Management Plan, 1993.
Pajaro Valley Water Management Agency, Pajaro Valley Water Management Agency State of
the Basin Report, prepared by Jones & Stokes, May 2000.
Raines, Melton and Carella, Inc. (RMC), Revised Basin Management Plan Report, 9 July 2001.
U.S. Department of Agriculture, Soil Conservation Service, Soil Survey of Monterey County,
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U.S. Department of Agriculture, Soil Conservation Service, Soil Survey of Santa Cruz County,
California, 1980.
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3.4 VEGETATION, FISH, AND WILDLIFE
This section describes the biological resources within and surrounding the proposed project
components of both the BMP 2000 and Local-Only alternatives, and the potential project-related
impacts upon those resources. Discussion and analysis of impacts are based on available
environmental impact reports, studies of regional biological resources, recent biological surveys,
field reconnaissance, and discussions with responsible and trustee agencies. A wildlife habitat
assessment was done by combining field observations and mapping from aerial photographs.

3.4.1 METHODS
APPROACH TO DESCRIBING STUDY AREA AND HABITATS
For the assessment of biological resources, the “project area” is defined as 500 feet surrounding
any proposed facilities (see Project Description). A larger area (the “study area”; see below) was
investigated where potential impacts could extend beyond this corridor or where special-status
resources may be present near the project area.
“Special-status resources” are defined as animal species, plant species, or natural communities
that have some rarity, endangerment, or protection status conferred by a state, federal, or
statewide conservation organization (see Regulatory Framework section, below).
Wildlife habitats are the primary focus of the resource descriptions and impact assessments. The
description of biological resources presented herein is based on the California Department of Fish
and Game’s (CDFG) Wildlife Habitat Relationships (WHR) System (Mayer and Laudenslayer,
1988). This classification system uses a set of 48 terrestrial and aquatic habitats in California and
models the distribution, life history, and habitat needs for individual wildlife species. This EIR
also relies on the California Natural Diversity Database (CNDDB) (2001) and Preliminary
Descriptions of the Terrestrial Natural Communities of California (Holland, 1986), which
maintains a more detailed inventory of terrestrial natural communities based on the dominant
plant species present. This system describes 250 different natural communities and is used as a
basis for inventorying rare as well as common habitat types in California. A cross-reference table
(Table 3.4.1) was created to link the WHR System to the CNDDB for resources found in the
study area.
The EIR process has involved several opportunities to solicit approach and impact information
from the relevant resource agencies. An interagency coordination meeting was held February 12,
1997 to solicit agency concerns. More specific informal consultation was held with U.S. Fish and
Wildlife Service (USFWS), National Marine Fisheries Service (NMFS), and CDFG to discuss
particular issues regarding special-status species and fisheries.
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TABLE 3.4.1
COMPARISON OF TERMINOLOGY FOR
VEGETATION TYPES IN WILDLIFE HABITAT RELATIONSHIPS AND
NATURAL COMMUNITIES OCCURRING IN THE STUDY AREA
California Department of Fish and Game
Wildlife Habitat Relationships
(Mayer and Laudenslayer, 1988)

California Natural Diversity Database
Natural Communities
(Holland, 1986)

Valley foothill riparian

Central coast riparian forest

Coastal oak woodland

Coast live oak woodland

Coastal scrub

Central coastal scrub

Annual grassland

Non-native grassland

Fresh emergent wetland

Coastal and valley freshwater marsh
Coastal brackish marsh

Vernal pool

Hardpan/claypan vernal pool (undetermined)

Cropland, orchard, and vineyard

n/a

Urban/developed

n/a

___________________________
SOURCE: Environmental Science Associates, 2001

LITERATURE REVIEW
Sources used in the preparation of this assessment include information gained from previous field
surveys and records from the biological literature (e.g., Munz and Keck, 1970; Hickman, 1993;
Holland, 1986; Skinner and Pavlik, 1994; Jennings and Hayes, 1994), federal and state-listed
species for each county (CDFG, 1997), and the CDFG CNDDB (2001). CNDDB reports
occurrences of special-status species using U.S. Geological Survey (USGS) 7.5-minute
topographic quadrangles. The area potentially affected by this project is located on parts of five
USGS 7.5-minute quadrangles: Watsonville West, Watsonville East, Moss Landing, Chittenden,
and San Felipe. U.S. Department of Agriculture, Natural Resources Conservation Service
(formerly Soil Conservation Service) soil surveys were reviewed for potential wetland areas
(SCS, 1976, 1978). The CNDDB was consulted for a five-mile envelope surrounding these five
quadrangles, an area of approximately 500 square miles referred to as the study area.
Based on the review of these information sources, a list was compiled of the special-status
resources known to occur in the study area. During the habitat assessment, habitats that
potentially contain special-status species were surveyed using field techniques appropriate for the
particular species. Further habitat-specific surveys were conducted to clarify presence or absence
of species of particular interest, including a site assessment for the California red-legged frog
(Rana aurora draytonii).
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VEGETATION, WILDLIFE, AND FISHERIES SURVEYS
Wildlife Habitat Assessment
The Habitat Restoration Group (HRG) and ESA conducted a habitat assessment of the entire
study area from March 23 through May 5, 1997 to identify habitat types. Several subsequent site
assessments were performed by ESA, including in September 1997, March 1999 (ESA, 1997a;
ESA, 1999a), and June and July 2001. Global positioning system (GPS) receivers were used to
locate approximate habitat type center points, which were recorded using Universal Transverse
Mercator (UTM) coordinates. For each mapped unit, four types of information were recorded:
(1) presence of special-status species, either as breeding residents or regular winter visitors;
(2) presence of suitable habitat for these species; (3) occurrence of other unique or important
biological resources; and (4) WHR habitat types present, as well as notes on predominant plant
species present. The information was recorded on standardized data sheets, and ESA
photographed specific areas and collected plant samples as needed to supplement the data sheet
information.

Vegetation Surveys
Table 3.4.2 lists the species, habitat, distribution, and flowering period of special-status plant
species known to occur in the study area.
All of the proposed facility locations were visited. Areas of natural habitat (classified as
nonurban and nonagricultural) in the study area were covered on foot during the survey period,
and all plant species present were recorded. Any plants belonging to a genus containing a
special-status plant known from the region was identified to species. Appendix A lists the plant
species observed within the study area.
Natural communities were mapped as part of the habitat assessment. These habitats were
recorded as WHR habitat units (see preceding section). In addition, any natural communities
listed by CNDDB as “sensitive” were considered a special-status natural community. The
location, extent, and condition of these resources were specifically noted and mapped.

Wetlands
Areas within the study area that might meet the criteria for “wetlands” or “waters of the United
States” were mapped as part of the habitat assessment. (See the Regulatory Framework, below,
for definitions of these terms.) A preliminary wetland delineation was prepared in 1999 and
submitted to the U.S. Army Corps of Engineers for verification (ESA, 1999b). However, this
wetland delineation did not cover all aspects of the currently proposed project components.

Wildlife Surveys
Table 3.4.3 lists the species, habitats, and distribution of special-status wildlife known to occur or
to potentially occur in the study area.
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TABLE 3.4.2
SPECIAL-STATUS PLANT SPECIES KNOWN FROM THE REGION OF THE
PAJARO VALLEY WATER MANAGEMENT AGENCY LOCAL WATER SUPPLY DISTRIBUTION FACILITIES PROJECT

Scientific and Common Namea

Listing Status
USFWS/
CDFG/CNPSb Habitat

County
Distributionc

Flowering
Period

Suitable Habitat
Present in Study
Area

Arctostaphylos andersonii
Santa Cruz manzanita

SC/--/1B

Openings, edges, hardwood and conifer
forests, chaparral

SCL, SCR, SMT

Nov-Apr

No

Arctostaphylos hookeri ssp. hookeri
Hooker’s manzanita

--/--/1B

Sandy soils, coastal scrub, chaparral, closedcone conifer forests

MNT, SCR

Feb-Apr

No

Arctostaphylos pajaroensis
Pajaro manzanita

SC/--/1B

Sandy soils in chaparral

MNT, SCR*

Dec-Mar

No

Atriplex joaquiniana
San Joaquin saltbush

FSC/--/1B

Chenopod scrub, alkali meadow, valley and
foothill grassland

SBC

Apr-Oct

Unlikely

Chorizanthe pungens var. pungens
Monterey spineflower

FT/--/1B

Coastal dunes and coastal scrub

MNT, SCR

Apr-Jun

Unlikely

Chorizanthe robusta var. robusta
Robust spineflower

FE/--/1B

Coastal dunes, coastal scrub, openings in
hardwood forest

ALA*, MNT, SCL*, SCR, SMT*

May-Sep

Unlikely

Erisimum ammophilum
Coast wallflower

FSC/--/1B

Sandy openings in maritime chaparral, coast
dunes, coastal scrub

SCR, MNT

Feb-June

No

Gilia tenuiflora ssp. arenaria
Sand gilia

FE/CT/1B

Coastal dunes, coastal scrub, in sand

MNT

Apr-May

No

C1/--/1B

Alkaline places in valley foothill grasslands

ALA*, CCA*, MNT, SCL(*?),
SCR*, SLO, SOL*

Jun-Nov

Unlikely; suitable
habitat eliminated

FT/CE/1B

Coastal prairie, valley and foothill grassland,
in clay soils with coastal influence

ALA*, CCA, MNT, MRN*, SCR

Jun-Oct

Large population
exists at
Watsonville
Airport

Hemizonia parryi ssp. congdonii
Congdon’s tarplant
Holocarpha macradenia
Santa Cruz tarplant

Horkelia cuneata ssp sericea
Kellog’s horkelia

--/--/1B

Coastal scrub and closed cone pine forests

SCR, MNT

April-Sept

Unlikely; suitable
habitat largely
eliminated

Penstemon rattanii var kleei
Santa Cruz Mountains beardtongue

--/--/1B

Chaparral and lower montane conifer forest,
sometimes in transition zone, sandy shale
slopes

SCR, SCL

April-Sept

No
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TABLE 3.4.2 (Continued)
SPECIAL-STATUS PLANT SPECIES KNOWN FROM THE REGION OF THE
PAJARO VALLEY WATER MANAGEMENT AGENCY LOCAL WATER SUPPLY DISTRIBUTION FACILITIES PROJECT

Scientific and Common Namea

Listing Status
USFWS/
CDFG/CNPSb Habitat

County
Distributionc

Flowering
Period

Suitable Habitat
Present in Study
Area

Piperia yadonii
Yadon’s piperia (= Yadon’s rein
orchid)

FE/--/1B

Endemic to Monterey County; on sandstone
and sandy soil in coastal bluff scrub,
chaparral, and closed-cone conifer forest

MNT

May-Aug

No

Plagiobothrys glaber
Hairless popcorn flower

--/--/1A

Meadows, seeps, marshes, swamps

SBC

Mar-May

No. Presumed
extinct in
California.

Chaparral, valley and foothill grassland,
cismontane woodland; serpentine outcrops

SCL

Apr-Jun

Unlikely; suitable
habitat largely
eliminated

Streptanthus albidus ssp
peramoenus
Most beautiful jewel-flower

FSC/--/1B

_______________________________
NOTES:
a
b

c

Abbreviations are as follows: ssp. = subspecies; var. = variety.
Listing status codes are as follows:
USFWS=U.S. Fish and Wildlife Service
CDFG=California Department of Fish and Game
CNPS=California Native Plant Society
FE=Listed as Endangered by the Federal Government
CE=Listed as Endangered by the State of California
List 1A=Plants presumed extinct in California
FT=Listed as Threatened by the Federal Government
CT=Listed as Threatened by the State of California
List 1B=Plants rare, threatened, or endangered in California and elsewhere
FPE=Proposed for Listing as Endangered
SC=California species of concern
List 2= Plants rare, threatened, or endangered in California but more common elsewhere
FC=Candidate for Federal listing
List 3= Plants about which more information is needed
FSS=Former Category 2 Candidate for Federal listing
List 4= Plants of limited distribution
FSC=Federal Species of Concern
County Distribution: County codes follow California Department of Transportation three-letter abbreviations, as follows: ALA = Alameda; CCA = Contra Costa; MNT = Monterey; MRN = Marin; SCL = Santa
Clara; SCR = Santa Cruz; SLO = San Luis Obispo; SMT = San Mateo; SOL = Solano; SBC = San Benito.

Asterisk after county code indicates species is presumed extirpated in that county.
SOURCE: Environmental Science Associates, 1997, 2001
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TABLE 3.4.3
NAME, STATUS, HABITAT, KNOWN LOCALITIES AND LIKELIHOOD OF OCCURRENCE
IN THE STUDY AREA FOR SPECIAL-STATUS WILDLIFE SPECIES

Scientific Name

Common
Name

USFWS/
CDFG
Statusa

Localities Reported by
CNDDB in the Region of
the Projectb

Habitat

Likelihood of Occurrence
in Study Area

FEDERAL OR STATE THREATENED OR ENDANGERED SPECIES
Cicindela ohlone

Ohlone tiger
beetle

FE/--

Coastal terraces supporting remnant
patches of native grassland habitat
in Santa Cruz County.

No reported occurrences in
study area.

Low due to lack of suitable habitat in
study area

Ambystoma
macrodactylum
croceum

Santa Cruz
long-toed
salamander

FE/SE

Wet meadows near sea level in a
few restricted locales in Santa Cruz
and Monterey counties. Aquatic
larvae prefer shallow (<12 inches)
freshwater, using clumps of
vegetation or debris for cover.
Adults use mammal burrows.

Ellicott Pond and vicinity,
4 mi W of Watsonville;
Bennett Slough/Struve
Slough, 1.5 mi NNE of Moss
Landing; McClusky Slough,
2 mi N of Moss Landing;
1.25 mi N of Moss Landing
adj. Elkhorn Slough

Moderately high due to appropriate
habitat in various sloughs and
location of reported individuals

Charadrius
alexandrinus
nivosus

Western
snowy plover

FT/CSC

Sandy beaches, shores of alkali
lakes, other areas of sandy, gravelly,
friable soil.

Pajaro River mouth and
Palm/Sunset State Beach;
Salinas River State Beach;
Zmudowski State Beach;
Salinas River mouth; Salinas
River just s. of Moss
Landing; Moss Landing State
Beach; Moss Landing Salt
Works.

Low due to lack of suitable habitat in
study area

Eucyclogobius
newberryi

Tidewater
goby

FEc/CSC

Occurs in shallow waters of bays
and estuaries

Pajaro R., Salinas R., and
Elkhorn Slough, all from
mouth to 1 mi upstream

Present only near and downstream
from Highway 1
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TABLE 3.4.3 (Continued)
NAME, STATUS, HABITAT, KNOWN LOCALITIES AND LIKELIHOOD OF OCCURRENCE
IN THE STUDY AREA FOR SPECIAL-STATUS WILDLIFE SPECIES

Scientific Name

Common
Name

Onchorhynchus
mykiss

South-central
California
coast
steelhead

Rallus
longirostris
obsoletus

California
clapper rail

Rana aurora
draytonii

Riparia riparia

USFWS/
CDFG
Statusa

Habitat

Likelihood of Occurrence
in Study Area

Rivers and creeks with permanent
water for spawning and rearing;
other habitats may serve as
migration routes

Pajaro River, Salsipuedes and
Corralitos creeks watersheds.

Known to occur in Pajaro River
along the length of the project; also
in Salsipuedes and Corralitos creeks

FE/SE

Salt water marshes traversed by
tidal sloughs, associated with
abundant growths of pickleweed,
but feeds in open areas on molluscs
obtained from mud-bottomed
sloughs.

Elkhorn Slough

Moderately low due to lack of habitat
within the study area

California redlegged frog

FT/CSC

Mostly in lowlands and foothills
in/near permanent sources of deep
freshwater, but will disperse far
during and after rain. Prefers
shorelines with extensive
vegetation. Requires 11-20 weeks of
permanent water for larval
development.

Just east of Zmudowski
Beach State Park, 2 mi NNW
of Moss Landing; East
branch of Hanson Slough, 2
mi W of Watsonville; near
crossing of Zils and San
Andreas Rds., west branch
Struve Slough at Harkins
Slough Rd; Harkins Slough
at SPRR tracks; S side SPRR
tracks between Watsonville
Slough and Beach Rd.

High due to the proximity of reported
occurrences and the presence of
suitable habitat within the study area

Bank swallow

--/CT

Colonial nester; nests primarily in
riparian and other lowland habitats.
Requires vertical banks or cliffs
with fine-textured/sandy soils near
streams, rivers, lakes, ocean to dig
nesting hole.

Mouth of Pajaro River, near
Bluff and Trafton Roads;
Moss Landing; Betabel Rd.,
Santa Clara Co.

Low due to lack of suitable habitat
within the study area
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TABLE 3.4.3 (Continued)
NAME, STATUS, HABITAT, KNOWN LOCALITIES AND LIKELIHOOD OF OCCURRENCE
IN THE STUDY AREA FOR SPECIAL-STATUS WILDLIFE SPECIES
USFWS/
CDFG
Statusa

Localities Reported by
CNDDB in the Region of
the Projectb

Likelihood of Occurrence
in Study Area

Scientific Name

Common
Name

Vireo bellii
pusillus

Least Bell’s
vireo

FE/CE

Low riparian, either near water or in
dry river bottoms

LLagas Creek between Hwy
152 and its confluence with
the Pajaro River east of
Gilroy

Moderate – this species mostly found
in S. Calif., but could be found in
riparian habitats near the eastern
portion of the project

Vulpes macrotis
mutica

San Joaquin
kit fox

FE/CT

Annual, open grasslands, sometimes
with shrubby vegetation

Area surrounding Hollister
north to Gilroy; south past
Pacines

Moderate, especially in the grassland
areas on the eastern end of the
project

Agelaius tricolor

Tricolored
blackbird

FSC/CSC

Nest in tule, sedges, or willows.
Thistles, large enough to provide
cover from predators, have also
been used in upland areas. A site
large enough for a minimum
number of 50 pairs is required.

Sargent Creek, 1.5 mi N and
1.5 mi N of confluence of
San Benito River and Pajaro
River; Sargent Creek, west
bank of Struve Slough, just
west of Hwy. 1, one mi south
of Hwy. 152 junction;
Hanson Slough, 1.1 mi NW
of Hwy. 1 Jct. with Hwy. 129
west of Watsonville

Low due to lack of suitable habitat
within the study area

Ambystoma
californiense

California
tiger
salamander

--/CSC

Annual grasslands and grassy
understory of valley-foothill
hardwood habitats in central and
Northern California. Needs
underground refuges, especially
ground squirrel burrows and vernal
pools or other seasonal water
sources for breeding.

Ellicott Pond and vicinity, 4
mi W of Watsonville; 1.25
mi N Moss Landing, adjacent
to Elkhorn Slough; just West
of Route 156, 0.25 South of
the Barnheisel Road jct.,
approximately 4.5 mi NNE of
Hollister Municipal Airport.

Moderate; known to occur near study
area.
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TABLE 3.4.3 (Continued)
NAME, STATUS, HABITAT, KNOWN LOCALITIES AND LIKELIHOOD OF OCCURRENCE
IN THE STUDY AREA FOR SPECIAL-STATUS WILDLIFE SPECIES
USFWS/
CDFG
Statusa

Localities Reported by
CNDDB in the Region of
the Projectb

Scientific Name

Common
Name

Anniella pulchra
nigra

Black legless
lizard

--/CSC

Sand dunes and sandy soils in the
Monterey Bay and Morro Bay
regions. Inhabits sandy soil/dune
areas with bush lupine and mock
heather as dominant plants.

Reported on Moss Landing,
Watsonville West quads;
location information
suppressed

Low due to lack of suitable habitat
within the study area

Asio flammeus

Short-eared
owl

--/CSC
3503.5

Nests in marshes, grasslands, and
irrigated pastures, particularly tall
grasses and tules.

Mouth of Salinas River (0.2
mi. S of Moss Landing)

Generally low due to lack of suitable
habitat within the study area, but
could be found in grasslands areas,
esp. in the eastern part of the study
area

Athene
cunicularia

Burrowing
owl

--/CSC
3503.5
(burrow
sites)

Low vegetation in grasslands,
scrublands, and deserts. Nests in
small mammal burrows, esp. those
of California ground squirrel.

Dolan Road, approx. 2 mi. n.
of Castroville.

Moderate; habitat in study area is
limited, but could be found in
grasslands areas, esp. in the eastern
part of the study area

Danaus
plexippus

Monarch
butterfly

--/--

Roosts in groves of eucalyptus,
Monterey pine, and cypress where
protected from wind and where
sources of water and nectar are near

Manresa State Beach;
Palm/Sunset State Beach;
Elkhorn Slough Ecological
Reserve e. of Moss Landing;
La Selva Beach; Moss
Landing 1.5 mi n. of Elkhorn
Slough

Low due to lack of suitable habitat in
study area

Dendroica
petechia
brewsteri

Yellow
warbler

--/CSC

Nests in riparian woodlands and
forests, consisting of cottonwoods,
willows, and/or alders, as well as in
montane chaparral habitats with
substantial amounts of brush or
understory.

Not reported by CNDDB

Observed on Pajaro River near
Betabel Road, and near Murphy
Crossing
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TABLE 3.4.3 (Continued)
NAME, STATUS, HABITAT, KNOWN LOCALITIES AND LIKELIHOOD OF OCCURRENCE
IN THE STUDY AREA FOR SPECIAL-STATUS WILDLIFE SPECIES

Scientific Name

Common
Name

USFWS/
CDFG
Statusa

Localities Reported by
CNDDB in the Region of
the Projectb

Habitat

Likelihood of Occurrence
in Study Area

Ictera virens

Yellowbreasted chat

--/CSC

Nests in low riparian thickets and
tangled vegetation, esp. willow,
blackberry and wild grape.

Not reported by CNDDB

Moderate; requires low, dense
riparian habitat, habitat found in
study area is generally narrow or
sparse

Clemmys
marmorata

Western pond
turtle

FSC/CSC

Thoroughly aquatic turtle of
freshwater ponds, marshes, rivers,
streams and irrigation ditches with
aquatic vegetation. Need basking
sites and sandy banks or grassy
open fields for egg-laying.

Pinto Lake County Park (N
portion of Pinto Lake),
Watsonville Slough at Pajaro
Dunes, Pajaro R. downstream
from McGowan Rd. bridge;
Watsonville (vicinity
Brewington Ave. and
Crestview Dr.)

High within freshwater emergent
sloughs; the Pajaro River; and Pinto
Lake

Coelus globosus

Globose dune
beetle

FSC/--

Inhabitant of undisturbed coastal
sand dune habitat, from Bodega
Head in Sonoma County south to
Ensenada, Mexico. Inhabits
foredunes and sand hummocks,
burrowing beneath the sand surface
and is most common beneath dune
vegetation.

Palm Beach access, at the end
of Beach Road, Sunset State
Beach, 1 mile N of the mouth
of the Pajaro River; Potrero
Road access point to Salinas
River State Beach.; Manresa
State Beach

Low due to lack of suitable habitat
within the study area

Reithrodontomys
megalotis
distichlis

Salinas
harvest mouse

--/--

Fresh and brackish wetlands near
mouth of Salinas R., probably also
associates uplands; known only
Monterey Bay region

Mouth of Salinas River

Low due to lack of suitable habitat in
study area; area is outside known
range of species

Tryonia imitator

Mimic tryonia
( = California
brackishwater
snail)

--/--

Coastal lagoons, estuaries, and salt
marshes

Bennetts, Moro Cojo,
Parsons, and Elkhorn Sloughs

Moderately low due to lack of
brackishwater habitat in study area
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TABLE 3.4.3 (Continued)
NAME, STATUS, HABITAT, KNOWN LOCALITIES AND LIKELIHOOD OF OCCURRENCE
IN THE STUDY AREA FOR SPECIAL-STATUS WILDLIFE SPECIES

Scientific Name

Common
Name

Nesting
raptors

USFWS/
CDFG
Statusa

3503.5

Localities Reported by
CNDDB in the Region of
the Projectb

Habitat

Nest in oak woodland, riparian
forest and isolated trees

Not reported by CNDDB

Likelihood of Occurrence
in Study Area

High in areas with suitable trees,
including riparian areas, also the
upland habitats for burrowing owl
and short-eared owl (see
Appendix B)

_________________________
a

b
c

STATUS CODES:
USFWS: (U.S. Fish and Wildlife Service)
FE=Listed as Endangered by the Federal Government
FT=Listed as Threatened by the Federal Government
FPE=Proposed for Listing as Endangered
FC=Candidate for Federal listing
FSC=Former Category 2 Candidate for Federal listing
CDFG: (California Department of Fish and Game)
CE=Listed as Endangered by the State of California
CT=Listed as Threatened by the State of California
CSC=California species of concern
3503.5= Protected under Fish and Game Code 3503.5
CNDDB: California Natural Diversity Database
Currently proposed for delisting north of Orange County (Federal Register, 2001).

SOURCE: Environmental Science Associates, 1997, 2001
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Most of the project areas are thoroughly cultivated and contain limited natural habitat. Surveys
for special-status nesting bird species were carried out during the spring of 1997 in a variety of
habitats elsewhere in the PVWMA service area (ESA, 1997b). A site assessment was conducted
within the study area for the California red-legged frog (a federal threatened species) using
methods required by the February 18, 1997 USFWS survey protocol for this species (ESA,
1997a; ESA, 1999a). The site assessment also included the Santa Cruz long-toed salamander
(Ambystoma macrodactylum croceum), a state and federal endangered species (ESA, 1999a).
This species has been located in McClusky Slough (CNDDB, 1997, 2001) and is thus presumed
to be present in this location. Other species included in the site assessment were the western pond
turtle (Clemmys marmorata pallida) and the California tiger salamander (Ambystoma
californiense).

Fisheries Surveys
Pajaro River and Salsipuedes Creek
Passage conditions for steelhead constitute the primary habitat factor for fisheries resources
potentially affected by the proposed project. Passage conditions were evaluated in 1997 (HRG,
1997) by establishing depth transects in Salsipuedes Creek and in the Pajaro River at shallow
riffles (rocky shoal or sandbar lying just below the water surface) that were most likely to impede
steelhead upstream or downstream migration. It should be noted that these same riffles and their
configurations may not exist from year to year, but were probably typical of riffles that present
the most difficulty for steelhead migration in most years. (For a detailed discussion of these
fishery passage surveys and results, see Appendix C).
Transects were established at three riffles on Salsipuedes Creek in April 1997. Smolts typically
migrate to the Pacific Ocean in April and May. Depths at one of the riffles (a “typical” rather
than a critical/difficult passage riffle) were recorded at 1-foot increments across the riffle three
times between April 25 and May 9, at flows of 15.1, 4.7, and 2.0 cubic feet per second (cfs).
Depths at two other riffles, which represented very difficult “critical” passage, were recorded five
times between April 25 and May 29 (measurements were taken with the above flows and with
flows of 0.9 and 0.4 cfs). The last two flows were far below those needed for passage, but
provided information on how depth changed with flow and with algal growth. The two critical
riffles were the only difficult riffles in the creek in 1997, and both had wide, diagonal gravel bars
producing the riffles. The most difficult riffle stretched over 80 feet across, where the main
channel was about 30 feet wide. The upstream to downstream length of each riffle was short; the
length of difficult passage was less than 5 feet.
Transects were placed at four riffles on the Pajaro River: one immediately upstream of Murphy
Crossing; two within 1.4 miles downstream of Murphy Crossing; and one 4.1 miles downstream
of the Murphy Crossing. The three upstream riffles were diagonal riffles formed in broad
portions of the channel that are usually dry in summer or have very little streamflow. The
downstream riffle was the only true riffle in the portion of the channel with regular summer
surface water, dense streambed vegetation, and a generally narrower low-flow channel (due to the
vegetation). Depths were measured at the transects downstream of Murphy Crossing five times
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from April 18 to June 12, at flows of 65 to 7.6 cfs. Transects were measured twice upstream of
Murphy Crossing, on April 25 and May 9, at flows of 50.5 and 21.7 cfs; construction of the
crossing inundated this most critical riffle. Substrates at the riffles were predominantly sand and
fine gravel deposited by the high January flows. The configurations were not stable, and the
deepest portions of the sandy riffles were gradually scoured deeper over the study period.
Because of the channel instability, the transects were not a strict test of the relationship between
streamflow and riffle depth; 20 cfs in April would not have provided the passage conditions that
20 cfs in late May would have provided.

Corralitos Creek
Passage criteria for steelhead migrating through Corralitos Creek were evaluated in July 2001,
using a somewhat different methodology than that described above. This new methodology,
based on historic hydrologic data and advocated by the NMFS and the State Water Resources
Control Board (SWRCB) Division of Water Rights, was used for estimating bypass flow criteria
and maximum instantaneous diversion rates. Although the details of this methodology have not
been finalized (SWRCB, 2001; Bybee, 2001), enough information exists to apply this
methodology, which will soon become the norm for determining fisheries protection measures for
water diversion projects in California.
The new methodology, which in its final version will become the water diversion regulations
adopted by the various responsible regulatory agencies (NMFS, CDFG, SWRCB), is based on the
following three guidelines:

!

The season of diversion is limited to the period of December 15 to March 31.

!

The minimum bypass is set equal to the unimpaired median discharge for the wettest month
of the year. For this region, February was determined to be the wettest month.

!

The maximum instantaneous diversion rate is set equal to 15 percent of the 20 percent
winter exceedence discharge.

These guidelines limit diversions to periods of sufficiently high stream flows and allow
diversions to occur only above a specific streamflow, so as to prevent the loss of migratory and
spawning habitat for anadromous salmonids. Furthermore, the maximum instantaneous diversion
rate guideline is aimed at preserving the natural hydrograph of the creek (i.e., preserving natural
flow peaks above the specified minimum bypass flow). The application of these guidelines to the
proposed Corralitos Creek Diversion resulted in a minimum bypass flow of 15 cfs and a
maximum instantaneous diversion rate of 6 cfs. For further details about this methodology and
the results, refer to Appendix D.
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3.4.2 REGIONAL SETTING
Historically, the Pajaro Valley supported a variety of vegetation communities, including
extensive riparian forests along waterways, valley oak savanna intermixed with grasslands in the
bottomlands, mixed hardwood forests on hillsides, coastal dunes near the ocean, and coastal scrub
on rocky sites. Although remnants of these habitats can be seen in isolated patches, much of the
valley is now in agriculture.

Regional Habitat Classification Units
Vegetation and Wildlife Habitats
The study area supports eight WHR units (Mayer and Laudenslayer, 1988) that might be
adversely affected by project elements. These WHR units are described in the paragraphs that
follow. (Table 3.4.1 provides a comparison between the WHR units and terminology used by
CNDDB for natural communities.)
Valley Foothill Riparian. Valley foothill riparian includes a range of habitats associated with
permanent (nonseasonal) water. It may be a dense, multilayered forest of trees and shrubs, or a
thicket of dense shrubs. In a natural state, it may span the entire floodplain of a river, giving way
to oak savannas or grasslands on adjacent uplands. On the Pajaro River, valley foothill riparian
habitat often consists of a dense growth of willows (Salix spp.), black cottonwood (Populus
balsamifera ssp. trichocarpa), and boxelder (Acer negundo var. californica), with an understory
of poison-oak (Toxicodendron diversilobum), mugwort (Artemisia douglasiana), California
blackberry (Rubus ursinus), and stinging nettle (Urtica sp.). Under a dense canopy or where
stream scouring and/or siltation are significant influences, the understory may be sparse.
The coastal streams and tributaries of the Pajaro River also support valley foothill riparian
habitat, but most habitat is limited by narrow waterways, and the intermittent presence of flowing
water or near-surface water. Corralitos Creek is an unleveed tributary to the Pajaro River; it
supports a well-developed band of valley foothill riparian habitat, especially in its upper reaches.
Salsipuedes Creek is bounded by levees, and the woody vegetation between the levees is
regularly cleared for flood control. As a result, its riparian habitat is very limited.
Wildlife Attributes. Riparian areas provide nesting habitat and diverse insects that are attractive
to a variety of migratory birds. Foliage, bark, and ground substrates provide a variety of foraging
areas. Birds that forage for insects in the foliage include Bewick’s wren (Thryomanes bewickii),
northern oriole (Icterus galbula), and black-headed grosbeak (Pheuticus melanocephalus). Barkinsect foraging species occur here, such as downy woodpecker (Picoides pubescens), Nuttall’s
woodpecker (Picoides nuttallii), and white-breasted nuthatch (Sitta carolinensis). There are a
few species that are adapted to foraging for insects in flight, such as black phoebe (Sayornis
nigricans), western wood pewee (Contopus sordidulus), and tree swallows (Tachicyneta bicolor).
Coastal Oak Woodland. This habitat is typically comprised of a dense to sparse cover of coast
live oak (Quercus agrifolia) with a partial understory of shrubs and grasses similar to the annual

Pajaro Valley Water Management Agency
Revised BMP Draft EIR

3.4-14

Environmental Science Associates

3. REGIONAL SETTING
VEGETATION, FISH, AND WILDLIFE

grassland type. Within the study area, coastal oak woodland may once have been more extensive
on the deeper and more level soils, but is presently limited to sheltered, often north-facing slopes
too steep to cultivate. The predominant tree species is coast live oak, although occasionally other
species may be found, such as madrone (Arbutus menziesii) and California bay (Umbellularia
californica). The understory includes poison-oak, monkey flower (Mimulus aurantiacus), and
California blackberry, while the herbaceous understory includes vetch (Vicia sp.), mustard
(Brassica sp.), and bracken fern (Pteridium aquilinum).
Wildlife Attributes. Coastal oak woodland provides food and shelter for a variety of bird species,
including insect eaters such as chestnut-backed chickadee (Parus rufescens), white-breasted
nuthatch, and warbling vireo (Vireo gilvus). Other species attracted to this habitat include song
sparrow (Melospiza melodia), quail, rufous-sided towhee (Pipilo erythrophthalmus), and brown
towhee, which glean insects from the foliage on the ground. Stellar’s jay (Cyanocitta stelleri)
and squirrels (Sciurus sp.) are dependent on the acorns during the winter. Anna’s hummingbirds
(Calypte anna) use vines growing around trees for nectar and for insects that are attracted to the
nectar. Other species, such as the great horned owl (Bubo virginianus), use the trees for roosting
and foraging perches. The western gray squirrel (Sciurus griseus) and gray fox (Urocyon
cinereoargenteus) both feed on truffles, mushrooms, fruits, and nuts within the forest. Unlike the
riparian habitat, oak forests have a higher density of wintering birds than nesting birds.
Coastal Scrub. This shrub-dominated habitat occupies a rather limited area within the study
area. Coastal scrub tends to grow on steep rocky slopes, grading into oak woodland on deeper
soils or moister sites. Depending on site-specific factors, including soil depth and slope aspect,
coastal scrub in the study area can consist of shrublands dominated by either California sage
(Artemisia californica), poison-oak, monkey flower, and black sage (Salvia mellifera) or by
coyote brush (Baccharis pilularis) and poison-oak growing in dense thickets.
Wildlife Attributes. The sandy soils often associated with coastal scrub habitat provide ideal
habitat for reptiles such as western fence lizards (Sceloporus occidentalis), which are common in
the warm, dry scrub community. Coastal scrub habitat, often interspersed with other habitats,
provides foraging and nesting habitat for species that are attracted to edges of plant communities.
Bird species that use the scrub canopy for catching insects include dusky flycatcher (Empidonax
oberholseri) and wrentit (Chamaea fasciata). Besides insects, flowering scrub vegetation (e.g.,
ceanothus) attracts nectar drinkers such as Anna’s hummingbird. Mammals, including striped
skunk (Mephitis mephitis), use this habitat for protection and foraging grounds, feeding off new
shoots of plants. Black-tailed deer (Odocoileus hemionius californicus) often feed on scrub, but
this habitat supports a lower density of deer than occurs in oak savannas. Small mammals that
are expected to occur within the scrub include brush rabbits (Sylvilagus audubonii), Botta’s
pocket gophers (Thomomys bottae), and deer mice (Peromyscus maniculatus). Small mammals
attract predators such as long-tailed weasel (Mustela frenata), gray fox, and bobcat (Felix rufus).
Annual Grassland. This community typically comprises a dense to sparse cover of annual
grasses, often associated with numerous species of annual and perennial forbs. These grasslands
grow actively during winter and spring and remain dormant during summer and early fall. The
presence of this assemblage of non-native, annual grasses originating in the Mediterranean region
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is a consequence of permanent alterations to the once widely distributed pristine perennial
grasslands of California. In the project area, California annual grassland is generally found on
fine-textured, clay-rich soils that are too steep to cultivate. This habitat is common and
widespread in California and in the project region.
Plant species typical of the area include annual grasses such as farmer’s foxtail (Hordeum
murinum ssp. leporinum), soft chess (Bromus hordeaceus), ripgut grass (Bromus diandrus),
foxtail brome (Bromus rubens), and wild oat (Avena barbata). A number of non-native herbs
such as filaree (Erodium sp.), field bindweed (Convolvulus arvensis), burclover (Medicago
polymorpha), and cut-leaved geranium (Geranium dissectum) frequently occur as subdominants.
As is typical of soils with a high clay content, some areas are strongly dominated by mustards,
such as London rocket (Sisymbrium irio), black mustard (Brassica nigra), and wild radish
(Raphanus sativus). Native forbs commonly interspersed among the grasses include lupine
species (Lupinus sp.), tarweeds (Hemizonia sp.), California poppy (Eschscholzia californica),
popcorn flower (Plagiobothrys sp.), owl’s clover (Orthocarpus sp.), common fiddleneck
(Amsinckia intermedia), and blue dicks (Dichelostemma pulchellum).
Wildlife Attributes. Grassland habitat, such as non-native grasslands, attract reptiles and
amphibians, such as southern alligator lizard (Gerrhonotus multicarinatus), western fence lizard
(Sceloporus occidentalis), and Pacific slender salamander (Batrachoseps attenuatus), which feed
on invertebrates found within and underneath decaying vegetation within the community. This
habitat also attracts seed- and insect-eating birds. California quail, mourning dove (Zenaida
macroura), and meadowlarks (Sturnella neglecta) are seed eaters that nest in grasslands. Insect
eaters such as scrub jays (Aphelocoma coerulescens), barn swallows (Hirundo rustica), and
mockingbirds (Mimus polyglottus) use the habitat for foraging only. Grasslands are important
foraging grounds for aerial and ground-foraging insect eaters such as bats and a wide variety of
small rodents. These in turn attract raptors (birds of prey) such as red-tailed hawks (Buteo
jamaicensis) and red-shouldered hawks (Buteo lineatus). A pair of red-tailed hawks was
observed nesting in two coast live oak trees in the Sargent Hills. Black-tailed deer (Odocoileus
hemionus californicus) use grassland for grazing and, if the grass is tall enough, for bedding at
night.
Fresh Emergent Wetland. There are various types of fresh emergent wetlands within the
project area, ranging from wetlands dominated by species typical of brackish water environments,
such as frankenia (Frankenia grandiflora) and pickleweed (Salicornia virginica) in man-made
drainage ditches, to freshwater ponds with cattails (Typha sp.), bulrushes (Scirpus spp.), and
willows (Salix spp.) as dominant species.
Wildlife Attributes. Wildlife that depend on free (open) water visit wetlands regularly, such as
coyotes, foxes, raccoons, most rabbits, hares, rodents and many species of birds. A number of
species require standing or flowing water for breeding, including all amphibians, such as redlegged frogs (Rana aurora), western toads (Bufo boreas), and Pacific tree frogs (Hyla regilla), as
well as western pond turtles (Clemmys marmorata), garter snakes (Thamnophis couchii), redwinged blackbirds (Agelaius phoeniceus), and marsh wrens (Cystothorus palustris). In
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seasonally arid climates as is found in coastal California, the species richness of fresh emergent
wetland is very high.
Vernal Pools. Within the annual grassland habitat, vernal pools are surface depressions with a
slowly permeable substratum that holds water after winter and spring rains. Claypan pools have a
slowly permeable clay layer that holds winter rains, while hardpan vernal pools develop where
chemical processes allow for the accumulation of a cemented subsoil layer.
Plants occurring in vernal pools are predominantly native, low-growing, ephemeral annual herbs,
but some are perennial. Germination and early growth occur in winter and early spring, often
while plants remain submerged. As pools dry out in spring, flowering occurs in bands at the
margins of the pools following the receding water level.
A suite of native plant species is typical within vernal pools. These are species adapted to the
periodic but somewhat variable cycles of inundation and drying. Unlike the surrounding nonnative annual grasslands, intact, undisturbed vernal pools are dominated almost entirely by native
taxa.
Due to its patchy distribution and historic habitat loss, this community is considered a high
priority for inventory by CDFG (see Regulatory Framework, Section 3.4.1). In addition, vernal
pools typically qualify as wetlands and as such may be protected under Section 404 of the Clean
Water Act.
Wildlife Attributes. Vernal pools provide one of the most diverse habitats within California,
providing winter foraging for waterbirds, including gulls (Larus spp.) and snowy egret, and
shorebirds, such as western sandpipers (Calidris mauri) and black-necked stilt (Himantopus
mexicanus). Several endangered and threatened vernal pool shrimp species occur only within the
seasonal vernal pool habitat. However, the vernal pool within the project alignment is too small
to provide habitat for larger organisms such as birds, and it is doubtful that vernal pool shrimp
species occur in the area, based on review of CNDDB records.
Cropland/Orchard/Vineyard. The deep alluvial soils along the floodplain of the Pajaro River
and coastal areas support a variety of row crops as well as vineyards and orchards. The very mild
climate in the project area makes it suitable for row crops such as strawberries, bush berries,
lettuce, broccoli, cauliflower, and cut flowers. Agricultural habitats are subject to periodic
discing, planting, harvesting, and the application of herbicides, pesticides, and fertilizers which
prevent the establishment of natural plant species and communities. A number of weedy plant
species, including bristly ox-tongue (Picris echioides), curly dock (Rumex crispus), and bull
thistle (Cirsium vulgare), are associated with cultivated lands; many of these are non-native
species, and all are adapted to open, bare ground, rapid maturity, and high seed production.
Wildlife Attributes. Agricultural lands of this type may provide occasional habitat for transient
mammals, reptiles, and amphibians, and have some value to birds. Small mammals, such as
rabbits and rodents, forage on the leaves and grasses and, in turn, may attract small predators,
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such as hawks or feral cats. Row crops with leveled fields, as are predominant in the study area,
are used as travel corridors but support no resident wildlife.
Urban/Developed. Urban development is scattered in the project area. These areas consist of
homes, buildings associated with farming, and towns, of which Watsonville is the largest.
Urban and developed areas tend to be landscaped with non-native ornamental plant species, thus
displacing native plants. Residential parks and disturbed areas provide little habitat for wildlife
except for those species adapted to human habitation, such as skunks, opossum (Didelphis
marsupialis), starlings, golden-crowned sparrows (Zonotrichia atricapilla), and rock pigeons
(Columbia livia). These areas do not provide habitat for larger mammalian species nor for
predators, except possibly raccoons (Procyon lotor).

Critical Habitat for California Red-Legged Frogs
The project area is within the boundaries of final designated critical habitat for the California redlegged frog (USFWS, 2001). The final designation states that red-legged frogs can use “virtually
any aquatic system” provided that a permanent water source is nearby. Upland and riparian
habitat associated with breeding sites is also considered essential for the maintenance of redlegged frog populations. These frogs can be found in streams more than 1.8 miles from their
breeding sites, have been found in riparian habitat more than 100 yards from water, and can travel
2.25 miles across upland habitats from nonbreeding to breeding habitat (USFWS, 2001). Thus,
critical habitat will include any portion of the project area close to water.
Specifically, within the critical habitat boundaries, three elements must co-occur for an area to
qualify as critical habitat: suitable aquatic habitat, associated uplands, and suitable dispersal
habitat connecting aquatic habitats (USFWS, 2001). The aquatic habitat must consist either of
(1) two or more breeding sites, at least one of which is a permanent water source, within
1.25 miles of each other; or (2) two or more breeding sites and a permanent water source, all
within 1.25 miles of each other if none of the breeding sites is a permanent water source
(USFWS, 2001). Suitable upland habitat consists of all upland areas within 500 feet of the edge
of suitable aquatic habitat. If the watershed boundary is less than 500 feet from the aquatic
habitat edge, then the watershed boundary forms the edge of suitable habitat (USFWS, 2001).
Suitable dispersal habitat must provide connectivity between aquatic habitats; it must be at least
300 feet wide and free of barriers to dispersal. These barriers include roads with more than 30
cars per hour as well as “moderate to high” density urban or industrial development (USFWS,
2001).

Aquatic Habitats and Resources
The Pajaro River Valley is an agricultural area drained by the Pajaro River and two of its major
tributaries, Salsipuedes Creek and Corralitos Creek, as well as by Watsonville Slough. Portions
of these watercourses are bounded by levees to control periodic winter flooding. Smaller
drainages also are found in the immediate vicinity of the Pacific Ocean. The following
descriptions of the major reaches of the Pajaro River are based on Swanson et al. (1992).
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The lowest reach of the Pajaro River, Reach A, extends 2.4 miles from the mouth of the river, at
the Pajaro Lagoon, to the Thurwachter Bridge site. This reach is mostly bounded by levees and
has a U-shaped channel with steep earthen banks. Riparian plant species growing here are
tolerant of brackish water conditions. Reach B extends upstream to the Highway 1 crossing. It
has a wide, clear channel, with densely vegetated river terraces and grassy levee slopes.
Although there is some brackish water influence in the channel, a dense growth of willow and
cottonwood trees grows on the terraces. Reach C extends from Highway 1 to the railroad
crossing at Watsonville. This area has a dense overstory and undergrowth of woody species,
primarily cottonwood and willow. The channel is significantly narrower than the downstream
reaches, often less than 100 feet wide compared to over 250 feet wide in some areas downstream.
A long-sweeping curve in this reach has experienced erosion and has been armored with riprap.
Reach D extends through Watsonville from the railroad crossing to the confluence with
Salsipuedes Creek. This area is wider between the levees than upstream and downstream reaches,
but shows the effects of repeated vegetation clearing, as the riparian vegetation is mostly grasses
and low in tree and shrub cover. Reach E extends from the confluence of Salsipuedes Creek to
Murphy Crossing. The channel morphology and vegetation cover are highly variable, but the
flow is generally intermittent and the channel bed is dry in the summer months. The sediment in
the channel bed and banks is unconsolidated coarse sands and gravels and is easily erodible.
Salsipuedes Creek is a perennial stream flowing in a series of high grassy terraces contained by
levees. The stream bottom is generally grassy, due to repeated clearing of woody vegetation.
There is a sparse tree cover outside the levees.
Corralitos Creek is a major tributary of the Pajaro River. It joins Salsipuedes Creek below
College Lake; Salsipuedes Creek then joins the Pajaro River about two miles farther downstream.
The watershed for Corralitos Creek extends for a number of miles to the north-northwest of
Watsonville. Although Salsipuedes Creek is contained by levees, Corralitos Creek is not, and it
supports a band of natural riparian vegetation along much of its length.
To the southwest of Corralitos Creek are the drainages of Watsonville and Harkins sloughs. The
watershed of these two drainages is mostly west of the city of Watsonville and Highway 1. The
confluence of Harkins Slough and Watsonville Slough is near San Andreas Road. From this
point, Watsonville Slough flows west for about 1.5 miles, then turns south for about 1.2 miles,
where it empties into the Pajaro Lagoon.
Fishery Resources in the Pajaro River and the Eastern Watershed. The Pajaro River
provides habitat for several fish species. The Pajaro River watershed is one of the major
components of the South-central California Coast Evolutionarily Significant Unit (ESU) of
steelhead (Oncorhynchus mykiss) and includes the entire watershed of the Pajaro River, as
defined by NMFS (Federal Register, 1997). Coastal steelhead are anadromous fish, spawning in
coastal ocean tributaries but migrating to ocean waters as one- to two-year-old juveniles (smolts).
Most of their adult life is spent in ocean waters, but they return to coastal tributaries to spawn.
Steelhead in this ESU have been listed as a federal threatened species and a California species of
special concern.
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The Pajaro River serves as a migration pathway for adult steelhead migrating upriver to spawning
and nursery habitat in the upper watershed, and for steelhead smolts migrating downriver from
that habitat to the ocean. Adult steelhead enter the river from late December through April, with
spawning taking place from January through April. Most smolts migrate to the Pacific Ocean in
April and May (HRG, 1997). Studies from the 1960s report steelhead runs in the Pajaro River
ranging from 1,000 to 2,000 individuals (Federal Register, 1997). Current runs are undoubtedly
smaller due to habitat quality declines stemming from water quality changes in the wake of land
development along the watershed and loss of vegetation and channelization along riparian
corridors. Habitat was also affected by the 1987-1991 drought.
The Pajaro River serves as a migration pathway for adult steelhead migrating to spawning and
nursery habitat in the upper watershed and for steelhead smolts migrating from that habitat to the
ocean. In the upper watershed, Pescadero, Uvas, Llagas, and Pacheco creeks and their tributaries
provide potential spawning and rearing habitat. Pescadero and Uvas creeks provide access,
spawning, and rearing in all but extreme drought years. Llagas and Pacheco creeks tend to be
drier, and use of those streams is less frequent and less extensive.
During periods of lower flows beginning in late spring, the water temperatures of local streams
increase. Part of this increase is due to the seasonal increase in day length and air temperatures,
and part is due to the reduced temperature buffering provided by the reduced streamflows.
Smolts can suffer from heat stress at higher temperatures; however, since smolts travel mostly at
night when water temperatures are cooler, heat stress probably is minor for short migrations.
Migrating smolts travel relatively quickly; therefore, temperature probably is not a problem at
times when the flows are sufficient to allow easy passage through riffles. No steelhead spawning
or rearing occurs in the Pajaro River downstream of Murphy Crossing because of the lack of
spawning gravels and low and warm summer streamflows.
Fresh/brackish water fish species present in the Pajaro River downstream of Murphy Crossing
and in Salsipuedes Creek include Sacramento sucker (Catostomus occidentalis), Sacramento
squawfish (Ptychochielus grandis), hitch (Lavinia exilicauda), Sacramento blackfish (Orthodon
microlepidotus), prickly sculpin (Cottus asper), and threespine stickleback (Gasterosteus
aculeatus). None of these species require April to June streamflows for passage, spawning, or
rearing in excess of those required for steelhead smolt passage. The Pacific lamprey (Lampetra
tridentata) is an anadromous fish that, like the steelhead, migrates into freshwater to spawn.
Lamprey juveniles later migrate downstream to the ocean to mature. Adult migration times for
lamprey tend to occur somewhat later than the peak of the steelhead adult migration (March and
April). However, lamprey adults are able to negotiate relatively shallow riffles. Juvenile
lampreys migrate to the ocean with peak winter flows, and rarely suffer migration blockage.
Although once present in this area, the coho salmon (O. kisutch), a federally and state-listed
anadromous species north of the project area, has not been present in the Pajaro River system
since at least the late 1960s. Occasional sightings in the 1960s may have been due to fish
released from a hatchery in the San Lorenzo River to the north that inadvertently strayed into the
Pajaro River as adults (HRG, 1997). Scarcity of suitable cool, low-gradient rearing habitat and
lack of regular access preclude sustaining runs of coho in the watershed.
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Fishery Resources in the Salsipuedes Creek Watershed. Steelhead regularly use the
watershed of Corralitos Creek, which joins Salsipuedes Creek immediately downstream of
College Lake. Diversion dams on Corralitos and Browns creeks and wells downstream of their
confluence (operated by the City of Watsonville) affect springtime streamflows and fish passage
in lower Corralitos Creek and in Salsipuedes Creek.
Two tributaries to College Lake and Salsipuedes Creek may also be used by steelhead for
spawning and rearing. Adult access is good to Casserly Creek, and fish with smolt coloration
were captured in spring 1997, confirming its continued use by steelhead. Passage is more
difficult on Green Valley Creek, and the size of fish sampled in spring 1997 and the lack of
smolted fish indicate that a major portion of the “rainbow trout” in the perennial portion of the
stream are resident, rather than migratory steelhead. Although no dams or major diversions occur
on the two streams, springtime streamflows are relatively low, probably blocking and trapping
late-migrating smolts in average or dry years. On May 2, 1997, streamflows in both streams were
insufficient for fish passage to College Lake, even though smolts were still apparently downmigrating through Corralitos Creek.
College Lake is quite turbid in winter and spring, because much of its stored water is turbid storm
runoff and because the bare, fine-grained soils of the shallow lakebed are easily stirred up by
wind and wave action. The turbid conditions and probable lack of abundant food due to turbid
water and the seasonal nature of the lake indicate that steelhead smolts migrating through the lake
from Green Valley or Casserly creeks probably spend little time (less than one week) in the lake
(HRG, 1997).
College Lake has historically been pumped dry in late spring to allow agricultural use of the
lakebed. The water stored in College Lake for flood control in winter is pumped into Salsipuedes
Creek in spring. These pumped water flows help to provide passage flows for steelhead from
tributaries upstream of College Lake and also for those from the Corralitos Creek watershed.
Fishery Resources in the Pajaro River Lagoon. Pajaro River and Salsipuedes Creek
streamflows can provide for steelhead passage and also supply freshwater to the Pajaro River
estuary. In spring, the freshwater inflow provides a surface wedge of lighter freshwater on top of
the salt water in the Pajaro River estuary. This freshwater wedge allows steelhead smolts to
move up and down in the water column to aid in gradually adjusting to seawater. When flows are
sufficient for passage to the estuary, the inflows are probably sufficient to provide a good
freshwater to saltwater transition zone. Migrating smolts may spend several weeks feeding in the
estuary and adjusting to seawater. This transition may not be required, as many central California
streams lack good transitional estuaries while sustaining steelhead populations. However, the
transition may improve survival of smolts, especially smaller smolts, upon their entering the
ocean.
A sandbar forms across the mouth of the Pajaro River in most years. Bar formation is primarily a
function of beach-building processes produced by low-energy summer waves. Spring and early
summer freshwater inflows are not an important factor in bar formation in a large estuary like that
of the Pajaro River (Smith, 1990). Tidal flux through the mouth is substantially higher than
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freshwater inflows; even after the sandbar forms, seepage through the large sandbar probably is
sufficient to prevent overtopping and sandbar breaching.
After sandbar formation, freshwater inflows lower the salinity of the summer lagoon and may be
important to lagoon ecology (Smith, 1990). However, at the Pajaro River, even in most years
when the sandbar forms, the formation is usually in mid- to late summer. This is much later than
the period of steelhead smolt passage and estuary adjustment and is also later than the present
practice of pumping water from College Lake. Tidewater gobies (Eucyclogobius newberryi), a
federal endangered species currently proposed for delisting (Federal Register, 2001), are present
in the Pajaro River estuary and up to a mile upstream. Sandbar formation is important for
providing the calmer lagoon conditions favored by tidewater gobies (Smith, 1990), but the
salinity of the lagoon generally is not important to goby viability. Tidewater gobies in central
California maintain highly localized populations in lagoons ranging from freshwater (Soquel
Creek in 1988 and Pescadero Creek in 1985) to ocean salinities (Corcoran and Moran lagoons in
1996). After partial sandbar formation in late spring and summer, lagoon height increases,
backing brackish water upstream to above Highway 1. Tidewater gobies possibly can be found
that far upstream in years of high abundance; however, in years of heavy winter floods, this
species probably is confined to the downstream portion of the Pajaro River estuary and to
Watsonville Slough (Smith, 1990).

Critical Habitat for South-central California Coast Steelhead
The NMFS designated critical habitat for South-central California coast steelhead in 2000. The
designation covers “all waterways, substrate, and adjacent riparian zones below longstanding,
naturally impassable barriers (i.e., natural waterfalls in existence for at least several hundred
years),” as well as some major dams (Federal Register, 2000). Thus, all waterways within the
various project areas fall under this designation.

3.4.3 REGULATORY FRAMEWORK
SPECIAL-STATUS SPECIES
As discussed below, several species known to occur on or in the vicinity of the project site are
accorded “special-status” because of their recognized rarity or vulnerability to various causes of
habitat loss or population decline. Some of these receive specific protection defined in federal or
state endangered species legislation. Others have been designated as “sensitive” on the basis of
adopted policies and expertise of the CDFG or organizations with acknowledged expertise, such
as the California Native Plant Society. These species are referred to collectively as “specialstatus species” in this EIR, following a convention that has developed in practice, but that has no
official sanction. The various categories encompassed by the term, and the legal status of each,
are summarized below.
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REGULATION OF SPECIAL-STATUS SPECIES
Federal Endangered Species Act
Under the Federal Endangered Species Act (FESA), the Secretary of the Interior and the
Secretary of Commerce have joint authority to list a species as threatened or endangered (16
United States Code [USC] 1533[c]). Pursuant to the requirements of FESA, an agency reviewing
a proposed project within its jurisdiction must determine whether any federally listed threatened
or endangered species may be present in the project area and determine whether the proposed
project will have a potentially significant impact on such species. In addition, the agency is
required to determine whether the project is likely to jeopardize the continued existence of any
species proposed to be listed under FESA or result in the destruction or adverse modification of
critical habitat proposed to be designated for such species (16 USC 1536[3], [4]). Therefore,
project-related impacts to these species or their habitats would be considered significant.
The USFWS also publishes a list of candidate species. Species on this list receive special
attention from federal agencies during environmental review, although they are not protected
otherwise under FESA. The candidate species are taxa for which the USFWS has sufficient
biological information to support a proposal to list as endangered or threatened. Project impacts
to such species would be considered significant in this EIR.
Species listed under FESA that are known to occur in the study area and that may be affected by
this project include the Santa Cruz long-toed salamander, the tidewater goby, the South-central
California coast steelhead, and the California red-legged frog (Table 3.4.3).

California Endangered Species Act
Under the California Endangered Species Act (CESA), CDFG has the responsibility for
maintaining a list of threatened species and endangered species (Cal. Fish and Game Code 2070).
The CDFG also maintains a list of “candidate species,” which are species that the CDFG has
formally noticed as under review for addition to the threatened or endangered species lists. The
CDFG also maintains lists of “species of special concern,” which serve as watch lists. Pursuant
to the requirements of CESA, an agency reviewing a proposed project within its jurisdiction must
determine whether any state-listed endangered or threatened species may be present in the project
area and determine whether the proposed project will have a potentially significant impact on
such species. In addition, CDFG encourages informal consultation on any proposed project that
may impact a candidate species. Project-related impacts to species on the CESA endangered list
and threatened list would be considered significant. Impacts to species of concern would be
considered significant under certain circumstances, discussed below.
Species listed under CESA that are known to occur in the study area and that may be affected by
the proposed project include the Santa Cruz long-toed salamander. Species considered “of
special concern” by CDFG that may be affected by the proposed project include the South-central
California coast steelhead, the California tiger salamander, the yellow warbler, and the western
pond turtle (Table 3.4.3).
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CEQA Guidelines Section 15380
Although threatened and endangered species are protected by specific federal and state statutes,
CEQA Guidelines Section 15380(b) provides that a species not listed on the federal or state list of
protected species may be considered rare or endangered if the species can be shown to meet
certain specified criteria. These criteria have been modeled after the definition in FESA and the
section of the California Fish and Game Code dealing with rare or endangered plants or animals.
This section was included in the guidelines primarily to deal with situations in which a public
agency is reviewing a project that may have a significant effect on, for example, a candidate
species that has not yet been listed by either the USFWS or CDFG. Thus, CEQA provides the
ability to protect a species from potential project impacts until the respective government
agencies have an opportunity to designate the species as protected, if warranted.
CEQA also calls for the protection of other locally or regionally significant resources, including
natural communities. Although natural communities do not at present have legal protection of
any kind, CEQA calls for an assessment of whether any such resources would be impacted, and
requires a finding of significance if there will be substantial losses. Natural communities listed
by CNDDB as sensitive are considered by CDFG to be significant resources and fall under the
CEQA Guidelines for addressing impacts. Local planning documents such as general plans often
identify these resources as well.
Resources covered under this protection that occur in the PVWMA project area include riparian
forests and wetlands.

Other Statutes, Codes, and Policies Affording Limited Species Protection
Migratory Bird Treaty Act
The federal Migratory Bird Treaty Act (16 USC, Sec. 703, Supp. I, 1989) prohibits killing,
possessing, or trading in migratory birds, except in accordance with regulations prescribed by the
Secretary of the Interior. This act encompasses whole birds, parts of birds, and bird nests and
eggs. Birds of prey are protected in California under the State Fish and Game Code,
Section 3503.5, 1992. Section 3503.5 states that it is “unlawful to take, possess, or destroy any
birds in the order Falconiformes or Strigiformes (birds of prey) or to take, possess, or destroy the
nest or eggs of any such bird except as otherwise provided by this code or any regulation adopted
pursuant thereto.” Construction disturbance during the breeding season could result in the
incidental loss of fertile eggs or nestlings, or otherwise lead to nest abandonment. Disturbance
that causes nest abandonment and/or loss of reproductive effort is considered “taking” by the
CDFG. Any loss of fertile eggs, nesting raptors, or any activities resulting in nest abandonment
would constitute a significant impact. Project impacts to these species would not be considered
significant unless they are known or have a high potential to nest in the project area or to rely on
it for primary foraging. ESA’s spring birding surveys in the project area established the presence
of, and potential impact to these species (ESA, 1997b). These species are listed in Table 3.4.3.
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Plants
Vascular plants listed as rare or endangered by the California Native Plant Society (CNPS)
(Skinner and Pavlik, 1994), but which have no designated status or protection under federal or
state endangered species legislation, are defined as follows:
List 1A. Plants Believed Extinct.
List 1B. Plants Rare, Threatened, or Endangered in California and elsewhere.
List 2. Plants Rare, Threatened, or Endangered in California, but more numerous
elsewhere.
List 3. Plants About Which More Information is Needed - A Review List.
List 4. Plants of Limited Distribution - A Watch List.
In general, plants appearing on CNPS List 1 or 2 are considered to meet CEQA’s Section 15380
criteria and impacts to these species are considered significant in this EIR.
Although there are a number of special-status plants meeting these criteria that are known to
occur within the PVWMA service area, the Santa Cruz tarplant is the only species known to
occur within a project area or that could be affected by the proposed project.

WETLANDS
Wetlands are ecologically productive habitats that support a rich variety of both plant and animal
life. The importance and sensitivity of wetlands have increased as a result of their value as
recharge areas and filters for water supplies and widespread filling and destruction to enable
urban and agricultural development. In a jurisdictional sense, there are two definitions of a
wetland, one definition adopted by federal agencies and a separate definition adopted by the State
of California. Both are presented below.

Federal Wetland Definition
Wetlands are a subset of “waters of the United States” and receive protection under Section 404
of the Clean Water Act (CWA). The term “waters of the United States” as defined in Code of
Federal Regulations (33 CFR 328.3[a]; 40 CFR 230.3[s]) includes:
1.

All waters which are currently used, were used in the past, or may be susceptible to use in
interstate or foreign commerce, including all waters which are subject to the ebb and flow
of the tide;

2.

All interstate waters including interstate wetlands. (Wetlands are defined by the federal
government [CFR, Section 328.3(b), 1991] as those areas that are inundated or saturated by
surface or groundwater at a frequency and duration sufficient to support, and that under
normal circumstances do support, a prevalence of vegetation typically adapted for life in
saturated soil conditions.);

3.

All other waters such as intrastate lakes, rivers, streams (including intermittent streams),
mud flats, sand flats, wetlands, sloughs, prairie potholes, wet meadows, playa lakes, or
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natural ponds, the use, degradation, or destruction of which could affect interstate or
foreign commerce;
4.

All impoundments of waters otherwise defined as Waters of the United States under the
definition;

5.

Tributaries of waters identified in paragraphs (1) through (4);

6.

Territorial seas; and

7.

Wetlands adjacent to waters (other than waters that are themselves wetlands) identified in
paragraphs (1) through (6).

8.

Waters of the United States do not include prior converted cropland. Notwithstanding the
determination of an area’s status as prior converted cropland by any other federal agency,
for the purposes of the CWA, the final authority regarding CWA jurisdiction remains with
EPA [328.3(a)(8) added 58 CFR 45035, Aug. 25, 1993].

California Wetland Definition
Unlike the federal government, CDFG has adopted the Cowardin et al. (1979) definition of
wetlands:
Wetlands are lands transitional between terrestrial and aquatic systems where the water
table is usually at or near the surface of the land or is covered by shallow water. For
purposes of this classification, wetlands must have one or more of the following three
attributes: (1) at least periodically, the land supports predominantly hydrophytes (at least
50 percent of the aerial vegetative cover); (2) the substrate is predominantly undrained
hydric soil; and (3) the substrate is nonsoil and is saturated with water or covered by
shallow water at some time during the growing season of each year.
Under normal circumstances, the federal definition of wetlands requires all three wetland
identification parameters to be met, whereas the Cowardin definition requires the presence of at
least one of these parameters. For this reason, identification of wetlands by CDFG consists of the
union of all areas that are periodically inundated or saturated, or in which at least seasonal
dominance by hydrophytes may be documented, or in which hydric soils are present.

Regulation of Activities in Wetlands
The regulations and policies of various federal agencies (e.g., U.S. Army Corps of Engineers
[Corps], USDA Natural Resources Conservation Service [NRCS], U.S. Environmental Protection
Agency [EPA], USFWS, NMFS) mandate that the filling of wetlands be avoided unless it can be
demonstrated that no practicable alternatives exist. The Corps has primary federal responsibility
for administering regulations that concern waters and wetlands for this project. In this regard, the
Corps acts under two statutory authorities, the Rivers and Harbors Act (Sections 9 and 10), which
governs specified activities in “navigable waters,” and the Clean Water Act (Section 404), which
governs specified activities in “waters of the United States,” including wetlands. The Corps
requires that a Section 10 permit be obtained if a project proposes placing structures within
navigable waters and/or alteration of waters of the U.S. below the ordinary high-water mark in
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nontidal waters. The Pajaro River is considered a navigable water under Corps Section 10 only
for that section lying downstream of the Watsonville Water Treatment Facility. EPA, USFWS,
NMFS, and several other agencies provide comment on Corps permit applications. The EPA
provides the primary criteria for evaluating the biological impacts of Corps permit actions in
wetlands.
The state’s authority in regulating activities in wetlands and waters in the project area resides
primarily with the CDFG and the State Water Resources Control Board (SWRCB). The CDFG
provides comment on Corps permit actions under the Fish and Wildlife Coordination Act. CDFG
is also authorized under the State Fish and Game Code Sections 1600-1607 to develop mitigation
measures and enter into a Streambed Alteration Agreement (SAA) with applicants that propose a
project that would obstruct the flow or alter the bed, channel, or bank of a river or stream in
which there is a fish or wildlife resource, including intermittent and ephemeral streams. The
SWRCB, acting through the nine Regional Water Quality Control Boards (RWQCB), must
certify that a Corps permit action meets state water quality objectives (Section 401, Clean Water
Act). The Central Coast Region RWQCB will be reviewing this project.

APPLICABLE PLANS AND POLICIES
Consistency with existing plans and policies can determine whether an impact is significant (see
Section 4.A.4.2). Relevant local standards are summarized below.

Monterey County General Plan
The Monterey North County Area Plan was approved in 1995 (County of Monterey, 1995). Its
natural resource element provides guidance on the protection and management of biological
resources within this county. Specific objectives and policies are presented below.
Objective 7.1: To preserve the diversity and conserve the extent of the County’s native
vegetation by conducting an inventory, as feasible, of the extent and acreages of the
County’s most threatened or limited plant communities, including coastal strand, wetland,
riparian, and maritime chaparral; and promote conservation of these communities.
Policy 7.1.1: Development shall be carefully planned in, or adjacent to, areas containing
limited or threatened plant communities, and shall provide for the conservation and
maintenance of the plant communities.
Policy 7.1.2: The County shall encourage the protection of limited or threatened plant
communities through dedications of permanent conservation easements and other
appropriate means.
Objective 8.2: Encourage conservation of native trees as a component for attaining broad
conservation and open space goals by conserving the abundance and diversity of the
county’s wildlife.
Objective 9.1: Promote the conservation of large, continuous expanses of native
vegetation as the most suitable habitat for maintaining abundant and diverse wildlife.
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Policy 9.1.1: Development shall be carefully planned in areas known to have particular
value for wildlife and, where allowed, shall be located so that the reasonable value of the
habitat for wildlife is maintained.
Policy 9.1.2: Development shall be carefully planned in areas having high value for fish
and wildlife reproduction.
Objective 9.2: Assure quality freshwater habitats through cooperation with the California
Department of Fish and Game and other public and private conservation organizations.
Policy 9.2.1: Land use practices which could result in siltation and pollution of inland and
marine waters shall be carefully managed in order to assure a clean and productive habitat.
Policy 9.2.2: Projects that modify or otherwise impact inland waters and waterways shall
be referred to appropriate agencies for review, recommendations, and appropriate
conditional permits.
Objective 11.1: To conserve natural habitats for native plant and animal species and to
promote preservation of rare and endangered plant and animal species by establishing
protective measures for areas of particular environmental sensitivity or concern.
Policy 11.1.1: The California Native Plant Society shall be consulted and appropriate
measures shall be taken to protect rare and endangered plant species and their habitats.
Policy 11.1.2: The California Department of Fish and Game shall be consulted and
appropriate measures shall be taken to protect Areas of Special Biological Importance.
Policy 11.1.3: Land uses shall be carefully controlled and waste discharges shall be
prohibited in order to protect water quality in state designated Areas of Special Biological
Significance, such as the South County Slough System which includes Watsonville and
Harkins sloughs.
Policy 11.1.4: The outstanding features of natural areas identified by the California
Natural Areas Coordinating Council and the Department of the Interior’s Heritage
Conservation and Recreation Service shall be carefully managed.
Policy 11.1.5: The County shall support efforts to obtain and preserve natural areas of
particular biologic, scientific, or educational interest and restrict incompatible uses from
encroaching upon them.
Objective 11.2: Maintain and regularly update information regarding areas of particular
environmental sensitivity or concern, and coordinate these efforts with the appropriate
resource agencies.

Santa Cruz General Plan
The Santa Cruz General Plan, adopted in 1994 (County of Santa Cruz, 1994), identifies sensitive
habitats and provides objectives and policies for their management.
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Objective 5.1: To maintain the biological diversity of the County through an integrated
program of open space acquisition and protection, identification and protection of habitat
and wildlife corridors and habitats, low-intensity and resource-compatible land uses in
sensitive habitats and mitigations on projects and resource extraction to reduce impacts on
plant and animal life.
Policy 5.1.1: The following areas are among those designated as sensitive habitat:
a)

Areas which provide habitat for locally unique biotic species/communities, including,
but not limited to, coastal scrub.

b)

Areas adjacent to essential habitats or rare, endangered or threatened species as
defined below.

c)

Areas which provide habitat for Species of Special Concern as listed by California
Department of Fish and Game in the Special Animals List, Natural Diversity Data
Base.

d)

Areas which provide habitat for rare or endangered species which meet the definition
of Section 15380 of the California Environmental Quality Act.

e)

Areas which provide habitat for rare, threatened or endangered species as designated
by the State Fish and Game Commission, U.S. Fish and Wildlife Service or the
California Native Plant Society.

f)

All lakes, wetlands, estuaries, lagoons, streams and rivers.

g)

Riparian corridors.

Policy 5.1.4: Implement the protection of sensitive habitats by maintaining the existing
Sensitive Habitat Protection ordinance. The ordinance identifies sensitive habitats,
determines which uses are allowed in and adjacent to sensitive habitats, and specifies
required performance standards for land in or adjacent to those areas. Any amendments to
this ordinance shall require a finding that sensitive habitats shall be afforded equal or
greater protection by the amended language.
Policy 5.1.6: Sensitive habitats shall be protected against any significant disruption of
habitat values: and any proposed development within or adjacent to these areas must
maintain or enhance the functional capacity of the habitat. Reduce in scale, redesign, or if
no other alternative exists, deny any project which cannot sufficiently mitigate significant
adverse impacts on sensitive habitats unless approval of a project is legally necessary to
allow a reasonable use of the land.
Policy 5.1.11: For areas which may not meet the definition of sensitive habitat, yet contain
valuable wildlife resources (such as migration corridors or exceptional diversity), protect
these wildlife habitat values and species and use other mitigation measures identified
through environmental review process.
Policy 5.1.12: Require as a condition of development approval, restoration of any areas of
the subject property which is identified as degraded sensitive habitat, with the magnitude of
restoration to be commensurate with the scope of the project. Such conditions may include
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erosion control measures, removal of non-native or invasive species, planting with
characteristic native species, diversion of polluting run-off, water impoundment, and other
appropriate means. The object of habitat restoration activities shall be to enhance the
functional capacity and biological productivity of the habitat(s) and whenever feasible, to
restore them to a condition which can be sustained by natural occurrences, such as tidal
flushing of lagoons.
Objective 5.2: To preserve, protect and restore all riparian corridors and wetlands for the
protection of wildlife and aquatic habitat, water quality, erosion control, open space,
aesthetic and recreational values and conveyance and storage of flood waters.
Policy 5.2.1: Designate the following areas as Riparian Corridors:
a)

50 feet from the top of a distinct channel or physical evidence of high water mark on
perennial stream;

b)

30 feet from the top of a distinct channel or physical evidence of high water mark of
an intermittent stream as designated from the General Plan maps and through field
inspection of undesignated intermittent and ephemeral streams;

c)

100 feet of the high water mark of a lake, wetland, estuary, lagoon, or natural body of
standing water;

d)

The landward limit of a riparian woodland community;

e)

Wooded arroyos within urban areas.

Transitional areas between terrestrial and aquatic systems are where the water table is
usually at or near the surface, or the land is covered by shallow water. Under a unified
methodology now used by all federal agencies, wetlands defined as “those areas meeting
certain criteria for hydrology, vegetation, and soils.” Examples of wetlands are saltwater
marshes, freshwater marshes, open or closed brackish water marshes, swamps, mudflats,
and fens.
Policy 5.2.2: Implement the protection of Riparian Corridors and Wetlands through the
Riparian Corridor and Wetland Protection ordinance. The ordinance identifies and defines
riparian corridors and wetlands, determines the uses which are allowed in and adjacent to
these habitats, and specifies required buffer setbacks and performance standards for land in
and adjacent to these areas. Any amendments to this ordinance shall require a finding that
riparian corridors and wetlands shall be afforded equal or greater protection by the
amended language.
Policy 5.2.3: Development activities, land alteration and vegetation disturbance within
riparian corridors and wetlands and required buffers shall be prohibited unless an exception
is granted per the Riparian Corridor and Wetlands Protection Ordinance.
Policy 5.2.4: Require a buffer setback from riparian corridors in addition to the specified
distances found in the definition of riparian corridor. This setback shall be identified in the
Riparian Corridor and Wetland Protection ordinance and established based on stream
characteristics, vegetation and slope. Allow reductions to the buffer setback only upon
approval of a riparian exception. Require a 10-foot separation from the edge of the riparian
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corridor buffer to any structure. For wetlands, the buffer setback is included in the riparian
corridor which surrounds the wetland.
Policy 5.2.5: Prohibit development within the 100-foot riparian corridor of all wetlands.
Require measurements to prevent water quality degradation from adjacent land uses, as
outlined in the Water Resources section.
Policy 5.2.7: Allow compatible uses in and adjacent to riparian corridors that do not impair
or degrade the riparian plant and animal systems, or water supply values, such as nonmotorized recreation and pedestrian trails, parks, interpretive facilities and fishing facilities.
Policy 5.2.9: Require development in or adjacent to wetlands to incorporate the
recommendations of a management plan which evaluates: migratory waterfowl use
December 1 to April 30; compatibility of agricultural use and biotic and water quality
protection; and the protection of adjoining lands.
Policy 5.3.5: Require new water diversions, dams, and reservoirs which are constructed on
anadromous fish streams to be designed to protect fish populations and to provide adequate
flow levels for successful fish production.
Policy 5.6.1: Pending a determination based on a biological assessment, preserve perennial
stream flows at 95 percent of normal levels during summer months and at 70 percent of the
normal winter baseflow levels. Oppose new water rights which would diminish the
instream flows necessary to maintain anadromous fish runs and riparian vegetation below
the 97 percent/70 percent standard.

City of Watsonville General Plan
The City of Watsonville General Plan, approved in 1994 (City of Watsonville, 1994), has a
planning area that includes the city limits plus a large planning envelope around it. The planning
boundaries are from Carleton Road on the east to San Andreas Road on the west, and from
Corralitos, Pioneers, and Casserly roads on the north to the Pajaro River and southward a short
distance into Monterey County on the south.
The plan states that the important biological resources in Watsonville and the vicinity are largely
associated with water resources, including marshes, creeks, rivers, lakes, and sloughs. Wetland
habitat preservation is an important planning issue, particularly when the natural setting provides
protective cover for endangered or threatened species. The plan identifies the South County
Slough System (which includes Watsonville Slough, Struve Slough, Hansen Slough, and Harkins
Slough) as the largest and most significant wetland habitat between Pescadero Marsh to the
northwest and Elkhorn Slough to the south. This area is designated as an Area of Significant
Biological Importance by CDFG, and as a Significant Biotic Resource in the County’s Growth
Management Plan.
Objective 9.B: The City shall designate land necessary for the preservation of natural
resources and to avoid conflicts with urban land uses.
Policy 9.B.2: The City shall require implementation of environmental mitigation on
projects that may destroy or impair the future use or existence of natural resources.
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Current Management of the Pajaro Lagoon to Protect Tidewater Goby Habitat
The 1993 Pajaro River Lagoon Management Plan (Management Plan) was prepared for Santa
Cruz County to address flooding and sandbar breaching activities (Mitchell Swanson and
Associates, 1993). In that plan, sandbar breaching protocols were developed to avoid adverse
water quality conditions (including severe changes in salinity) in the lagoon in order to protect
fish species. The Management Plan recommended the following considerations when artificially
breaching the sandbar:

!

Delay artificial breaching in the fall (September to early December) as long as safely
possible to avoid situations where the sandbar is breached in response to a brief, early
storm.

!

To the extent possible, do not breach the sandbar until seasonal rains are sufficient to
maintain an open sandbar during the winter.

!

In the event of high lagoon water levels after sandbar formation in late spring (April to
June), allow the sandbar to remain when safely possible, to prevent prolonged stratification
after the bar re-forms and to prevent a delay in conversion to freshwater.

!

If a late spring artificial breach of the sandbar becomes necessary, attempt a “controlled”
breach. Attempt to partially open the bar to lower the lagoon water level and close the
opening to prevent substantial tidal inflow. This will lessen the opportunity for lagoon
stratification.
__________________________
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3.5 CULTURAL RESOURCES
3.5.1 REGIONAL SETTING
This section summarizes the information from a cultural resources survey and literature review
for prehistoric and historic resources conducted by Pacific Legacy, Inc. Because of the
sensitivity of cultural resources, specific details regarding the location and nature of identified
cultural resources is kept confidential.

ARCHAEOLOGY
Archaeological context for project components is derived from research in the southern Santa
Clara Valley region and the Monterey Bay region. Prehistoric characteristics of these areas are
described below.

Southern Santa Clara Valley Region
Research and investigations performed by King and Hickman (1973) and Hildebrandt and
Mikkelsen (1993) provide a general description of prehistoric habitation characteristics in the
southern Santa Clara Valley region of the project area. Based on a database of approximately 50
prehistoric sites, King and Hickman identified the following sequence for subsistence and
settlement patterns for the prehistoric inhabitants of the region:
Millingstone Period (7000-4000 years before the present [B.P.]): This period consists
of initial settlement of the project area.
Middle Period (4000-1500 B.P.): This period is considered the peak of sedentary
settlement development with reliance on a subsistence economy, using storage of foods
such as acorns, and with interregional exchange, warfare, and population pressure.
Protohistoric Period (1500-400 B.P.): The Protohistoric Period consists of an adaptive
shift to more mobile settlement patterns and the dissemination of population
concentrations.
Recent research performed by Hildebrandt and Mikkelsen (1993) has resulted in the general
development of the following cultural chronology:
Early Period (4500-2500 B.P.): This period is characterized by a high degree of mobility
and a wide array of faunal remains in the coast and inland areas.
Middle Period (2500-850 B.P.): The Middle Period is identified by a lower degree of
mobility with fewer marine shells, more structures and indications of year-round
occupation, and a higher variety of tools.
Late Period (post 850 B.P.): This period is characterized by a reduction in territorial
base, a lack of marine shell, and more usage of local resources.
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Monterey Bay Region
Breschini and Haversat (1992) have proposed two archeological population patterns within the
Middle Period for the Monterey Bay region: the Sur Pattern (appears by 3000 B.P.) and the
Monterey Pattern (after 2450 B.P.). The Sur Pattern is thought to correspond with “Hokan”
ancestors of the Esselen and represents an early “forager” subsistence strategy. The Monterey
Pattern corresponds with “Penutian” ancestors of historic Costanoan and represents a “collector”
subsistence strategy pursued by Costanoan speakers.
In addition, investigations by Dietz and Jackson (1981) identified the existence of two different
subsistence strategies. The first population was identified as foragers that utilized the project
area approximately 4,000 years ago. The second population was identified as collectors that
utilized temporal and seasonal residential bases and camps. Archaeologically, the two
populations represent a distinct shift in settlement, subsistence, and use of the region through
time.

ETHNOGRAPHY
The ethnographically documented aboriginal inhabitants of the project area were part of the
Ohlone, or Costanoan, language group, which extended from the San Francisco Bay area south to
the southern Monterey Bay and lower Salinas River areas. Ethnographic information regarding
people in this group is obtained from records of early Spanish explorers, documents maintained
at missions, the works of ethnographs and linguists, and from Native American descendants.
The Ohlone/Costanoan languages belong to the Utian family, of the Penutian language stock
(Shipley, 1978). Ohlone/Costonoan languages were spoken in a large area extending from the
San Francisco Bay area, southward along the coast to Point Sur, and inland to the Diablo Range
and portions of the northern San Joaquin Valley. Four groups are noted within the project area:
Tiuvta, Unijaima, Motsun, and Ausaima (Milliken et al., 1993). The Tiuvta were a tribelet
within the Calendruc tribe that occupied the Pajaro River, Elkhorn Slough, and lower Salinas
River areas. The Unijaima lived in the mountains and plains of southwestern Santa Clara Valley,
north of the Pajaro River, while the Motsun lived in the San Juan Valley and in the mountains
southwest of the valley. The Ausaima lived in the eastern portion of the San Felipe Sink and the
hills on the west side of Pacheco Pass.

HISTORICAL OVERVIEW
The history of the Monterey Bay and the southern Santa Clara Valley regions can be divided
generally to three periods: Spanish arrival and colonization, Mexican independence and the
ranchos, and Anglo-American expansion.

Spanish Arrival and Colonization
Colonization by the Spanish in what was then known as Alta California occurred in the late
1700s. Captain Gaspar de Portola led the earliest land expedition along the coast in 1769
(Hoover et al., 1990), followed by Pedro Fages in 1770 and 1772, Fernando Javier de Rivera in
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1774, and Juan Bautista de Anza in 1776. All except Portola’s expedition traveled on the east
side of the Santa Cruz Mountains, along a route later to become known as El Camino Real.
Soon after the first of these expeditions, Missions San Carlos de Borromeo (1770), Santa Clara
(1777), and Santa Cruz (1791) were founded. The mission closest to the project area, San Juan
Bautista, was founded in 1797. The mission system was an important institution in the
colonization process of Alta California. The purposes of the system were to Christianize native
people and inculturate them into the Hispanic lifeways of the colonizers. A process of culture
change occurred that brought most of the native peoples in the area into the mission system by
1810. At the expense of traditional skills, the neophytes were taught the horticultural and
pastoral skills of the Hispanic tradition.

Mexican Independence and Ranchos
A process of land granting was instituted soon after the mission system began (the first grant was
made in 1775) (Hoover et al., 1990). Granting of land, called ranchos, continued throughout the
Spanish Period and created the beginning of the cattle industry in California. Within a few years,
ranchos occupied large tracts in the vicinity of the missions, and a pastoral economy involving
the missions, the rancheros, and the neophytes was established.
With the declaration of Mexican independence in 1821, Spanish control of Alta California
ceased. Political change did not begin in earnest until mission secularization in 1834, when the
native peoples were freed from missionary control, and mission lands were granted to private
individuals.
During this time period, cattle hides and tallow were the medium of exchange in local business
transactions and with international trading ships. The Mexican population continued to grow and
the native population continued to decline. Anglo-Americans began to settle in Alta California,
often marrying into Mexican families, becoming Mexican citizens, and receiving land grants.

Anglo-American Expansion
After the Mexico-U.S. War, the 1848 Treaty of Guadelupe Hidalgo formalized Mexico’s
capitulation, and Alta California was annexed by the United States. News of the gold strike in
the Sierra Nevada mountains that same year sparked a huge migration into California, beginning
the Anglo-American occupation of California. Due to a combination of Gold Rush-related
immigration and land ownership disputes resulting from the transition from Mexican to U.S.
authority, the project area began to change rapidly.
The latter half of the 19th century saw a continued Anglo-American immigration into the project
area, and consequent changes in the culture and economy of the area. Anglo-American culture
steadily became the predominant culture in California, though the Hispanic culture continued to
exist. Dispersed farmsteads slowly replaced the immense Mexican ranchos. The farming of
wheat, sugar beets, and other specialized crops slowly replaced cattle ranching as the primary
economic activity in the project area.
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With the coming of the railroad to the project area in the late 1800s and the mechanization of
farming with steam-driven machinery, agricultural activities in the region were altered. Larger
tracts of land were farmed, often on land reclaimed from the sloughs and lowlands adjacent to
the Pajaro River. Tar and asphalt were commercially exploited during the 1860s, while granite
mining was started in 1900 in the Pajaro Gap area. By the 20th century, farming activities
predominated both the Pajaro Valley and southern Santa Clara Valley.
_________________________
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3.6 TRAFFIC AND CIRCULATION
3.6.1 REGIONAL SETTING
The project area is served by a roadway network of state highways (including freeways) and
county and local roads. Figure 3.6-1 and Maps A1 through A4 in Map Appendix A illustrate the
primary regional roadways. Highway 101 serves as the primary north-south regional route to the
project area, providing connection north to the San Francisco Bay Area and south to the Salinas
Valley and beyond. Highway 101 is a four-lane divided freeway throughout the project area.
The posted speed limit on Highway 101 in the project area is 65 miles per hour (mph).
Highway 1 (Cabrillo Highway) provides coastal access through the project area, providing
connection to the cities of Watsonville and Santa Cruz to the north, and Monterey and other
central coast destinations to the south. In the project area, Highway 1 is a four-lane divided
freeway to approximately one mile south of the Santa Cruz-Monterey county line, where it
narrows to two lanes. The posted speed limit on Highway 1 in the project area ranges from 55 to
65 mph.
Direct access to Highway 101 and/or Highway 1 is provided by Highway 129 and Highway 152.
Highway 129 (Riverside Drive/Chittenden Road) provides east-west access through the project
area, providing connection between Highway 1 (in Watsonville) and Highway 101. In the
vicinity of the Pajaro Gap (near Granite Construction Company quarry and Chittenden Pass),
Highway 129 is characterized by numerous curves, frequent changes in elevation, and narrow
shoulders. In winter, rockfalls and mudslides commonly result in temporary closure of Highway
129 in the gap. The posted speed limit on Highway 129 ranges from 40 to 55 mph. The majority
of Highway 129 is two lanes, except in downtown Watsonville, where it is four lanes.
Highway 152 provides east-west access through the project area, stretching east from Highway 1
to the Central Valley. In the west portion of the project area, Highway 152 runs through
Watsonville (along Main Street, East Beach Street, Lincoln Street, and East Lake Avenue) to
Hecker Pass and Santa Clara County. Due to the winding nature of Highway 152 over Hecker
Pass, signs are posted prohibiting trucks over 45 feet in length from using that portion of the
highway. The majority of Highway 152 is two lanes, except in downtown Watsonville, where it
is four lanes. The posted speed limit on Highway 152 ranges from 25 to 35 mph in Watsonville,
and 50 to 55 mph outside this urbanized area.
In addition to the regional roadways described above, the Union Pacific Railroad (UPRR)
maintains tracks that extend through the project area. A UPRR line winds south through Santa
Cruz County and Monterey County to Watsonville and Pajaro, continuing south through
Monterey County. A connecting UPRR line extends east from Pajaro to Aromas, and further east
into San Benito and Santa Clara counties.
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Figure 3.6-1
Major Roadways in the Project Area
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TRAFFIC VOLUMES
Table 3.6.1 presents daily traffic volumes on study area roadways. Weekday traffic on the
freeways and major arterials within the project area consists primarily of commute traffic within
the peak traffic periods, and a mix of residential, commercial, and industrial trips throughout the
day. Daily traffic in the project vicinity is generally highest on roadways leading to and from
Highway 101 and Highway 1. Some of the minor project roadways are rural in nature, serving a
high percentage of agricultural-related traffic.

EXISTING TRUCK TRAFFIC ON ROADWAYS
The highways assessed in this EIR are County-designated truck routes. In addition, Quarry Road
and Aromas Road are designated truck routes in San Benito County and Monterey County,
respectively.
Truck traffic as a percentage of total traffic on the state routes in the project area is heaviest on
Highway 101 and Highway 129. Truck traffic on Highway 101 in the project vicinity accounts
for between 10 to 19 percent of total daily traffic. Truck traffic on Highway 129 accounts for
approximately 20 percent of total daily traffic in the Chittenden Pass / Pajaro Gap vicinity,
decreasing to between 12 and 15 percent in Watsonville (Caltrans, 1998).
Truck traffic on Highway 1 accounts for approximately 5 percent of total daily traffic north of
Highway 152 in Watsonville, increasing to approximately 10 percent south of Salinas Road, in
Monterey County. Truck traffic on Highway 152 accounts for less than 5 percent near
Watsonville (Caltrans, 1998).

ACCIDENT HISTORY
Available accident data from accident reports maintained by Caltrans and Monterey County
Public Works Department were compiled for the three-year period between 1994/1995 and
1996/1997. Santa Cruz County considers accident data confidential and does not release accident
reports. Table 3.6.2 presents traffic accident rates in terms of number of accidents per million
vehicle-miles traveled (MVMT) for the major roadways in the project area. These rates have
been examined to determine if these roads exhibit any unusual safety problems or accident
statistics. Accident characteristics along the study roadways are summarized below.

Highway 1
As shown in Table 3.6.2, both the two-lane segment within Monterey County and the four-lane
segment mostly within Santa Cruz County experienced a slightly lower three-year average
accident rate than the statewide average for roadways of this type. Of the 209 accidents reported
on the study segment within the three-year period, approximately 43 percent involved injuries,
and 3 percent involved fatalities.
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TABLE 3.6.1
EXISTING DAILY TRAFFIC VOLUMES ON ROADWAYS
IN VICINITY OF PROJECT AREA

Roadway

Santa Clara County
Highway 101

Highway 25 (Bolsa Road)
Highway 152 (Pacheco Pass Highway)
County Road G7 (Bloomfield Ave.)
Frazier Lake Road
San Benito County
Highway 101
Highway 25 (Bolsa Road)
Highway 129 (Chittenden Road)
Frazier Lake Road
Santa Cruz County
Highway 1 (Cabrillo Hwy)

Number
of Lanesa

4D

2
2
2
2

4D
2
2
2

4D

Highway 129 (Riverside Dr.)

2

Highway 152 (East Lake Ave.)

2

Highway 152 (Main St./
E. Lake Ave./E. Beach St. /Lincoln St.)
Lakeview Road
College Road
Holohan Road
Green Valley Road
Amesti Road
Freedom Boulevard
Buena Vista Drive
Harkins Slough Road
San Andreas Road
Beach Road

Pajaro Valley Water Management Agency
Revised BMP Draft EIR

2/4b
2
2
2
2
2
2
2
2
2
2
2

3.6-4

Daily
Traffic
(vpd)a

Location

n/o Highway 152 East
s/o Highway 152 East
s/o Highway 25
s/o Highway 101
w/o County Road G7
e/o and w/o Frazier Lake Road
s/o County Road G7

75,000
55,000
45,500
20,000
15,800
650
2,840

n/o Highway 129 West
s/o Highway 129 West
s/o San Benito-Santa Clara county line
w/o Highway 101
At San Benito-Santa Clara county line

44,500
45,000
18,700
9,600
3,380

n/o Highway 129
s/o Highway 129
e/o Carpenteria Rd. (Rogge Ln.)
w/o Carpenteria Rd. (Rogge Ln.)
e/o Lakeview Road
e/o Main Street
e/o Highway 101
s/o Holohan Road
n/o Holohan Rd./College Rd.
s/o Carlton Road
Main St., e/o Highway 1
E. Beach St./E. Lake Ave. couplet
s/o College Road
e/o Highway 152
e/o Green Valley Road
n/o Holohan Road
w/o Green Valley Road
n/o Buena Vista Drive
s/o Buena Vista Drive
w/o Freedom Boulevard
e/o Buena Vista Drive
n/o Beach Road
e/o San Andreas Road

38,000
36,000
9,600
8,800
10,500
23,500
17,300
12,500
11,000
9,200
24,500
15,600
4,480
6,635
14,890
18,112
4,420
7,970
17.910
6,765
1,190
7,555
7,050
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TABLE 3.6.1 (Continued)
EXISTING DAILY TRAFFIC VOLUMES ON ROADWAYS
IN VICINITY OF PROJECT AREA

Roadway

Number
of Lanesa

Daily
Traffic
(vpd)a

Location

Monterey County
Highway 1 (Cabrillo Highway)

2/4D

County Road G11 (San Juan Road)

2

County Road G12 (Salinas Road)
Aromas Road
Carpenteria Road
Murphy Road
Murphy Road
San Miguel Canyon Road
Hayes Road
Lewis Road
Trafton Road

2
2
2
2
2
2
2
2
2

Bluff Road

2

s/o Monterey-Santa Cruz co. line
s/o Jensen Road
e/o Murphy Road
w/o San Miguel Canyon Road
s/o Porter Drive
w/o Carpenteria Road
s/o Aromas Road/Quarry Road
n/o San Juan Road
S/o Murphy Crossing
s/o San Juan Road
e/o Lewis Road
e/o Salinas Road
w/o Salinas Road
e/o Bluff Road
n/o Jensen Road

32,500
36,500
8,200
9,500
18,000
2,400
2,300
4,900
3,200
1,700
250
1,400
1,100
1,200
1,300

_________________________
a
b

D = divided roadway; vpd = vehicles per day
East Lake Avenue and East Beach Street serve as couplet for Highway 152 between Main Street and Lincoln
Street in downtown Watsonville.

SOURCES: Caltrans, 2000; San Benito County Public Works Department, 2000; Santa Clara County Roads and
Airports Department, 1997; Santa Cruz County Regional Transportation Commission, 2001; Monterey
County Department of Public Works, 2000.

Highway 129
The segment of Highway 129 within Santa Cruz County (Riverside Drive) experienced a higher
average accident rate than the statewide average for the three-year reporting period. In particular,
the Highway 129 segment passing through the Pajaro Gap between the San Benito-Santa Cruz
county line and Rogge Lane experienced a markedly higher accident rate (over 1½ times) than the
statewide average for roadways of this type. On this 1.4-mile-long segment, a total of
180 accidents occurred within the three-year reporting period, with approximately 24 percent of
those accidents resulting in injuries, and no fatalities.
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TABLE 3.6.2
REPORTED ROADWAY ACCIDENT RATES IN THE PROJECT AREAa
Reported Accidents/
MVMTb,c

Expected
Rate
(Statewide
Average)

94/95

95/96

96/97

3-Year
Average
Rate

0.73

0.75

0.81

0.77

0.74

0.28

0.48

0.46

0.41

0.52

0.63

0.87

0.84

0.78

0.91

0.51

0.61

0.45

0.52

0.56

State Route 25 (Bolsa Road)
Between Highway 101 and San Benito-Santa Clara
county line

1.53

1.24

1.14

1.29

0.92

Highway 129 (Chittenden Road)
Between Highway 129 West and Santa Cruz-San
Benito county line

1.47

1.15

0.83

1.13

1.45

4.16

4.02

3.97

4.05

2.51

Roadway
Highway 101
Between Highway 152 East and Santa ClaraSan Benito County line
Between Santa Clara-San Benito County line and
Highway 129 West
Highway 1 (Cabrillo Highway)
2-lane segment, from 0.6 miles south of
Highway 129 to Dolan Road
4-lane segment, from Highway 152 to 0.6 miles
south of Highway 129

Highway 129 (Riverside Drive)
Between Santa Cruz-San Benito county line and
Aromas Road (Rogge Lane)
Between Aromas Road (Rogge Lane) and
Lakeview Road
Between Lakeview Road and Highway 1

1.84

2.26

1.45

1.85

1.63

1.83

1.75

2.07

1.89

1.45

State Route 152 (Pacheco Pass Highway)
Between Highway 101 and Bloomfield Avenue

1.23

1.30

0.83

1.12

1.25

Highway 152 (E. Lake Ave./Main St./
E. Beach St./Lincoln Avenue)
Between Holohan Road and Highway 1

6.32

4.91

5.22

5.48

2.32

County Road G7 (Bloomfield Avenue)
Between Highway 152 and Highway 25

8.43

0

0

2.81

1.23

County Road G11 (San Juan Road)
Between Porter Drive and Aromas Road

2.43

1.96

1.53

1.98

1.23

Salinas Road (a portion is County Road G12)
Between Highway 1 and San Juan Road
2.65
1.62
2.49
2.24
1.76
_________________________
a Estimated and expected accident rates on state routes obtained from Caltrans, District 4. Estimated and expected
accident rates on county roads based on information from the Statewide Integrated Traffic Reporting System
(SWITRS), obtained from the Monterey County Department of Public Works; and 1995 Accident Data on
California State Highways, Caltrans, 1996.
b Accident data on state routes is for the reporting periods: June 1, 1994 through May 31, 1995; June 1, 1995 through
May 31, 1996; and June 1, 1996 through May 31, 1997, respectively. Accident data obtained from SWITRS data
are for the reporting periods: January 1 through December 31, 1994, January 1 through December 31, 1995, and
January 1 through December 31, 1996.
c MVMT = million vehicle-miles traveled.
SOURCE: Environmental Science Associates, 1997
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Highway 152
The segment of Highway 152 located within the City of Watsonville (East Lake Avenue/East
Beach Street/Lincoln Avenue/Main Street) reported a markedly higher three-year average
accident rate (over two times) than the statewide average for roadways of this type. On this
segment, a total of 423 accidents occurred within the three-year reporting period, with
approximately 35 percent of those accidents resulting in injuries, and one fatality.
The two-lane segment of Highway 152 between College Road and Carlton Road (East Lake
Avenue) experienced a lower average accident rate than the statewide average, with a total of
32 accidents occurring within the three-year reporting period.

San Juan Road (County Road G11)
San Juan Road (between Porter Drive and Aromas Road) experienced an approximately
60 percent higher three-year average accident rate than the statewide average for roadways of this
type. Of the 96 accidents reported on the study segment within the three-year reporting period,
approximately 25 percent involved injuries, and there was one fatality.

Salinas Road
Salinas Road (between Highway 1 and San Juan Road), a portion of which is County Road G12,
experienced a higher three-year average accident rate than the statewide average. Of the
94 accidents reported on the study segment within the three-year reporting period, approximately
25 percent involved injuries, and there was one fatality.

ROADWAY IMPROVEMENT PROJECTS
As presented in Table 3.6.3, a number of transportation improvement projects are planned by the
affected jurisdictions to help improve future traffic flow and circulation in the project area.

3.6.2 REGULATORY CONTEXT
PERMITS
Encroachment permits would be required from the counties of Monterey and Santa Cruz for
construction within or across county public roadways; an encroachment permit from Caltrans
would be required for construction within or across state routes.

GENERAL PLANS
The circulation elements of general plans serve to guide the maintenance and improvement of the
circulation system at the county and city level. A description of applicable goals (typically stated
as level-of-service [LOS] designations) from applicable circulation elements is provided below.

Pajaro Valley Water Management Agency
Revised BMP Draft EIR

3.6-7

Environmental Science Associates

3. REGIONAL SETTING
TRAFFIC AND CIRCULATION

TABLE 3.6.3
PLANNED TRANSPORTATION IMPROVEMENT PROJECTS
IN THE PROJECT AREA
Roadway

Planned Improvements

San Benito Countya, b
State Route 25 (between Santa Clara-San Benito
county line to San Felipe Road)

Widen to four-lane rural highway, including one
bridge.

State Route 25 Bypass (between San Felipe Road
and Sunnyslope Road)
Santa Cruz Countyc,d
State Route 152
Harkins Slough Road Interchange

Construct four-lane arterial, Park Street extension
to Prospect Avenue.

Widen to three lanes from City of Watsonville to
College Road.
Widen overcrossing from two to three lanes, add
northbound on-ramps and southbound off-ramps.

_________________________
a
b
c
d
e

Council of San Benito County Governments, San Benito County Traffic Impact Fee Update, 1997.
Snyder, John, San Benito County Public Works, personal communication, January 8, 2001.
Santa Cruz County, 1994 General Plan and Local Coastal Program for the County of Santa Cruz, California, 1994.
Santa Cruz County Regional Transportation Commission, Capital Improvement Program from 1996 Santa Cruz
County Congestion Management Program, 1996.
DiGrazia, Steve, California Department of Transportation, District 5, personal communication, January 8, 2001.

SOURCE: Environmental Science Associates, 2001.

Santa Cruz County
Policy 3.12.1 of the 1994 General Plan and Local Coastal Program for the County of Santa Cruz
states that LOS C is considered the objective, but LOS D is the minimum acceptable level of
service (where costs, right-of-way requirements, or environmental impacts of maintaining LOS
are excessive, capacity enhancement may be considered infeasible). Projects that would cause
LOS at an intersection or on an uninterrupted highway segment to fall below LOS D during the
weekday peak hour will be required to mitigate their traffic impacts (County of Santa Cruz,
1994).
Policy 3.94 of the 1994 General Plan and Local Coastal Program for the County of Santa Cruz
requires that contractors and utility companies doing roadside work maintain the road edge in the
best possible condition during construction and, upon project completion, improve the road
shoulder to the preconstruction condition or better (County of Santa Cruz, 1994).
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Monterey County
The transportation section of the North County Area Plan states that LOS C or better is the
objective for all roads in the County (County of Monterey, 1994). However, no minimum
acceptable LOS standards are identified.

City of Watsonville
Policy 10.C of the Watsonville 2005 General Plan states that City shall maintain a minimum
LOS D on all arterial and collector streets serving the City, except for those accepted to operate at
less than LOS D in the 1998-2005 Major Streets Master Plan, as updated in 1992 (City of
Watsonville, 1994).

CONGESTION MANAGEMENT PROGRAM
The passage of Proposition 111 in 1990 required urban counties to prepare and periodically
update a Congestion Management Program (CMP); these include Santa Cruz and Monterey
counties. The purpose of the CMP is to reduce congestion on selected segments of county
roadways (CMP system). The CMPs are prepared by the county Congestion Management
Agency (CMA). Responsibilities of the CMA include preparing and implementing the CMP and
coordinating transportation planning for the counties.

Monterey County
The Transportation Agency for Monterey County serves as Monterey County’s CMA. The CMP
roadway system in Monterey County includes Highway 1, County Roads G11 and G12, Aromas
Road, and Carpenteria Road within the project area. The Traffic Congestion Management
Program for Monterey County identifies LOS C as a goal for the entire network (although the
program recognizes this may not be feasible for all roadways and identifies the need for reevaluation), LOS D as the minimum level for those urban roads operating at LOS D or better as
of the 1991 monitoring, LOS C for rural roads operating at LOS D or better as of the 1991
monitoring, and the existing LOS as of the 1991 monitoring for all other roads (Transportation
Agency for Monterey County, 1994).

Santa Cruz County
The Santa Cruz County Regional Transportation Commission serves as Santa Cruz County’s
CMA. The CMP roadway system in Santa Cruz County includes Highway 101, Highway 1, and
Highway 152 within the project area. The 1996 Santa Cruz County Congestion Management
Program states that the level-of-service standard for each CMP intersection and freeway segment
is LOS D or the current level of service, whichever is worse (Santa Cruz Regional Transportation
Commission, 1996).
_________________________
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REFERENCES – Traffic and Circulation
California Department of Transportation (Caltrans), 1995 Accident Data on California State
Highways, Caltrans, 1996.
California Department of Transportation (Caltrans), 1999 Traffic Volumes on California State
Highways, June 1997.
California Department of Transportation (Caltrans), 1995 Annual Average Daily Truck Traffic on
the California State Highway System, 1998.
City of Watsonville, Watsonville 2005 General Plan, adopted May 24, 1994.
County of Monterey, North County Area Plan, amended 1994.
County of Santa Cruz, 1994 General Plan and Local Coastal Program for the County of Santa
Cruz, 1994.
Santa Cruz County Regional Transportation Commission, 1996 Santa Cruz County Congestion
Management Program, June 1996.
Transportation Agency for Monterey County, Traffic Congestion Management Program, 1994.
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3.7 AIR QUALITY
3.7.1 REGIONAL SETTING
The primary factors that determine air quality are the locations of air pollutant sources and the
amounts of pollutants emitted. Meteorological and topographical conditions, however, are also
important. Atmospheric conditions such as wind speed, wind direction, and air temperature
gradients interact with the physical features of the landscape to determine the movement and
dispersal of air pollutants.
The project site is in the North Central Coast Air Basin (NCCAB). The NCCAB is comprised of
Monterey, Santa Cruz, and San Benito counties. The Pajaro Valley Water Management Agency
(PVWMA) lies within the northern portion of the NCCAB. The PVWMA service area is
bounded by the Santa Cruz range to the north and northeast, the Pacific Ocean to the west, and
the Salinas Valley to the south.
The semipermanent high-pressure cell over the eastern Pacific Ocean is the basic controlling
factor in the climate of the air basin. In the summer, the high pressure cell is dominant and
causes persistent west and northwest winds over the entire California coast. The onshore air
currents pass over cool ocean waters and bring fog and relatively cool air into the coastal valleys.
The warmer air aloft acts as a lid to inhibit vertical air movement.
The generally northwest-southeast orientation of mountainous ridges tends to restrict and channel
the summer onshore air currents. Typically during the fall, when surface winds become weak,
north or east winds develop and transport pollutants from either the San Francisco Bay Area or
the Central Valley into the NCCAB.
During the winter, the Pacific high-pressure area has less influence on the air basin. Air
frequently flows in a southeasterly direction out of the Salinas and San Benito valleys, especially
during night and morning hours. Northwest winds are still dominant in the winter, but easterly
flow is more frequent. The absence of deep, persistent inversions and the occasional storm
systems usually result in good air quality for the basin as a whole in winter and early spring.

3.7.2 REGULATORY CONTEXT
Regulation of air quality is achieved through implementation of national and state ambient air
quality (concentration) standards and enforcement of emissions limits for individual sources of
air pollutants. The federal Clean Air Act required the U.S. Environmental Protection Agency
(EPA) to identify national ambient air quality standards (NAAQS) to protect public health and
welfare. NAAQS have been established for ozone, carbon monoxide, nitrogen dioxide, sulfur
dioxide, suspended particulate matter (PM10), and lead. These pollutants are called “criteria” air
pollutants because the corresponding ambient standards satisfy criteria specified under the
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Clean Air Act. The State of California has established its own ambient air quality standards
(SAAQS), which are generally more stringent than their national counterparts.
The federal Clean Air Act required U.S. EPA to designate air basins, or portions thereof, as
either “attainment” or “nonattainment” for each criteria air pollutant, based on whether or not the
national standards have been achieved. The California Clean Air Act, patterned after the federal
Clean Air Act, also required that areas be designated as “attainment” or “nonattainment,” but
with respect to the state standards rather than the national standards. The NCCAB is currently
designated as “nonattainment” for state ozone and PM10 standards (California Air Resources
Board [CARB], 2000). Based on monitoring data from the 1970s and 1980s, the NCCAB was
designated as “nonattainment” for the national ozone standard, but has been redesignated as
“attainment” for the national ozone standard based on more recent monitoring data (CARB,
2000). The NCCAB is “attainment” or “unclassified” with respect to the other state and national
ambient air quality standards.
Under the federal Clean Air Act, air basins designated as “nonattainment” were required to
prepare air quality plans that set forth a strategy to attain the standards. The plans and programs
developed for a given state are referred to as State Implementation Plans (SIPs). California’s SIP
is comprised of plans developed at the regional or local level. Since the NCCAB had once been
designated “nonattainment” for the national ozone standard, a regional air quality plan for the
NCCAB was prepared. Under the federal Clean Air Act Amendments of 1990, the regional air
quality agencies (Monterey Bay Unified Air Pollution Control District, Association of Monterey
Bay Area Governments, and San Benito County Council of Governments) prepared a
“Maintenance Plan” in anticipation of U.S. EPA’s recognition that the NCCAB has attained (and
now must maintain) the national ozone standard.
Under the California Clean Air Act, air basins designated as “nonattainment” with respect to the
state standards must prepare plans to achieve the standards or that, at a minimum, implement all
feasible measures. Therefore, the Monterey Bay Unified Air Pollution Control District
(MBUAPCD) prepared and adopted the 1991 Air Quality Management Plan for the Monterey
Bay Region (1991 AQMP). The 1991 AQMP addressed planning requirements related to the
state ozone standard and recommended adoption of 20 measures to control emissions of reactive
organic gases (ROG) from stationary sources, 5 measures for stationary sources of nitrogen
oxides (NOx), and 8 transportation control measures. In 1994, the AQMP was updated to include
a revised design value that reduced emission reductions needed to obtain the state ozone standard
from 30 percent to 20 percent. The 1997 AQMP update includes current air quality data, current
population forecasts, revised emission inventory and emission forecasts, and revised
Transportation Control Measures (TCM).
The 1991 and 1994 AQMPs relied on implementation of Trip Reduction Ordinances (TROs) to
meet California Clean Air Act requirements to reduce the rate of increase in passenger vehicle
trips and miles traveled per trip in particular urbanized areas. Since mandatory TROs are now
prohibited by law and must be removed, the remaining TCMs no longer meet this requirement
and have been updated in the AQMP. Although it has surpassed the CARB’s 20 percent
reduction in ROG and NOx, the District continues to exceed the state ozone standard. To
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progress toward attainment of the standard, the AQMP outlines a list of programs for
implementation. These programs include enforcement of existing rules and regulations,
improvements to existing regulations, implementation of updated TCMs, review of all
environmental documents, evaluation of data, and implementation of public education programs.
The CARB, California’s state air quality management agency, regulates mobile emissions
sources and oversees the activities of air pollution control districts and air quality management
districts. CARB indirectly regulates local air quality by having established state ambient air
quality standards and vehicle emission standards, by conducting research activities, and by
planning and coordinating activities.
The MBUAPCD is the regional agency empowered to regulate air pollution emissions from
stationary sources in the NCCAB. MBUAPCD regulates air quality through its permit authority
over most types of stationary emission sources and through its planning and review activities.
MBUAPCD operates air quality monitoring stations that provide information on ambient
concentrations of criteria air pollutants.
The Association of Monterey Bay Area Governments (AMBAG) does not regulate emissions
directly, but develops transportation control measures and employment and population forecasts
that are used in developing the AQMP. For projects that would lead directly or indirectly to an
increase in population in Monterey, Santa Cruz, or San Benito counties, AMBAG determines
whether the increase in population would be consistent with the population assumptions that
were used to develop the AQMP. If consistent with those assumptions, a project is regarded as
included in the AQMP, and as such, is consistent with the strategies included in the AQMP to
improve regional ozone concentrations. If not consistent, then the project is deemed to
contribute to a significant adverse cumulative effect on regional ozone concentrations. This
project, as described in this document, has been determined to be consistent with the AQMP
(AMBAG, 1998).

EXISTING AIR QUALITY
MBUAPCD’s air quality monitoring stations provide information on ambient concentrations of
criteria air pollutants. Table 3.7.1 is a five-year summary of the highest annual criteria air
pollutant concentrations. The ozone data shown in Table 3.7.1 are a compilation of data from all
of the monitoring stations in the NCCAB, since ozone is a regional pollutant. Pollutant data for
carbon monoxide (CO) and PM10 were collected at the air quality monitoring station at
1270 Natividad Road in Salinas. CO and PM10 are more local in character than ozone, and the
Salinas monitoring station is the closest station to the project site where both CO and PM10 are
monitored. In Table 3.7.1, air pollutant concentrations are compared with the state ambient air
quality standards, which are generally more stringent than the corresponding national standards.
The major criteria air pollutants are described below.
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TABLE 3.7.1
SALINAS AIR POLLUTANT SUMMARY, 1995-1997a

________________________________________________________________________
Standardb

1995

1996

1997

1998

1999

Ozone
Highest one-hour average, ppmc
Number of standard violationsd

0.09

0.14
8

0.12
16

0.11
1

0.12
10

0.11
3

Carbon Monoxide
Highest eight-hour average, ppm
Number of standard violations

9.0

2.1
0

2.6
0

1.8
0

2.2
0

1.8
0

50
0
17.7

50
0
17.2

59
1
19.6

52
1
16.1

50
0
18.1

Pollutant

Particulate Matter (PM10)
Highest 24-hour average, µg/m3 c
Number of standard violationse
Annual Geometric Mean, µg/m3
________________________
a

b
c
d
e

50
30.0

As a regional pollutant, ozone data represent basinwide values based on data from all of the monitoring stations.
During the 1995-1997 period, ozone exceedances were recorded at the following monitoring stations: Pinnacles,
Scotts Valley, Hollister, Watsonville, Monterey, and Carmel Valley. Pollutant data for CO and PM10 were
collected at MBUAPCD’s Salinas monitoring station, 1270 Natividad Road.
State standard, not to be exceeded.
ppm - parts per million; µg/m3 - micrograms per cubic meter.
Refers to the number of days (in a given year) during which violations of the applicable standard were measured.
Typically measured every sixth day.

NOTE: Values in bold type are in excess of applicable standard.
SOURCE: California Air Resources Board, Air Quality Data Summaries, 1995-1999.

________________________________________________________________________

OZONE
Ozone is not emitted directly into the atmosphere, but is a secondary air pollutant produced in the
atmosphere through a complex series of photochemical reactions involving ROG and NOx. ROG
and NOx are referred to as precursors to ozone. Significant ozone production generally requires
about three hours in a stable atmosphere with strong sunlight. Ozone is a regional air pollutant
because its precursors are transported and diffused by wind concurrently with ozone production,
and high ozone concentrations can occur miles away from the source of the precursors. Motor
vehicles are generally the major source of ozone precursors.
Short-term exposure to ozone can damage the lungs, decrease pulmonary function, and impair
immune mechanisms (MBUAPCD, 2000). These changes have been implicated in the
development of chronic lung disease as the result of longer-term exposure. Symptoms of ozone
irritation include shortness of breath, chest pain when inhaling deeply, wheezing, and coughing.
In addition, effects on vegetation have been documented at concentrations below the standards.
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On-road motor vehicles contribute approximately 30 to 40 percent of the ROG and NOx emitted
in the NCCAB (CARB, 1995).
As shown in Table 3.7.1, the state standard for ozone is violated on an average of approximately
eight days per year within the region. During the 1995 to 1999 period, exceedances of the state
ozone standard were recorded at the following monitoring stations: Pinnacles, Hollister, Scotts
Valley, Watsonville, Monterey, and Carmel Valley. Approximately 69 percent of the stationhours over the state standard that were recorded in the air basin over the 1995 to 1999 period
were recorded at the Pinnacles monitoring station. The monitoring stations at Scotts Valley and
Hollister account for the remaining 31 percent of the exceedances. No exceedances of the state
standard have been recorded at the Watsonville, Monterey, and Carmel Valley monitoring
stations since 1995.

CARBON MONOXIDE
CO is an odorless, invisible gas usually formed as the result of incomplete combustion of organic
substances. Ambient CO concentrations normally correspond closely to the spatial and temporal
distributions of vehicular traffic. CO concentrations also are influenced by wind speed and
atmospheric mixing. Under inversion conditions, CO concentrations may be distributed more
uniformly over an area out to some distance from vehicular sources.
When CO combines with hemoglobin in the blood, the oxygen-carrying capacity of the blood is
reduced and the release of oxygen is inhibited or slowed (MBUAPCD, 2000). This condition
places fetuses, angina patients, persons with other cardiovascular diseases or with chronic
obstructive lung disease, asthma, or anemia at risk. Symptoms of exposure may include
headaches, dizziness, sleepiness, nausea, vomiting, confusion, and disorientation. The state
standards for CO have not been violated at the monitoring station in Salinas over the past five
years.

PARTICULATE MATTER
PM10 consists of particulates 10 microns (a micron is one one-millionth of a meter) or less in
diameter, which can be inhaled and cause adverse health effects. Particulates in the atmosphere
result from many kinds of dust- and fume-producing industrial and agricultural operations,
combustion, and atmospheric photochemical reactions. Agricultural activities, such as tilling,
disking and field burning, are major sources of particulates in rural areas, while
vehicle/equipment travel and demolition and construction activities are major sources of
particulates in urban areas. Natural sources of particulates include wind erosion from exposed
surfaces. Particulate concentrations near residential sources generally are higher during the
winter, when more fireplaces are in use and meteorological conditions prevent the dispersion of
directly emitted contaminants. Very small particles of certain substances (e.g., sulfates and
nitrates) can cause lung damage directly or can contain adsorbed gases (e.g., chlorides or
ammonium) that may be injurious to health. Particulates also can damage materials and reduce
visibility. State 24-hour PM10 standards have been violated on rare occasions over the past five
years at the monitoring station in Salinas.
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3.7.3 SENSITIVE RECEPTORS
Land uses such as schools, hospitals, and convalescent homes are considered to be relatively
sensitive to poor air quality because infants and children, the elderly, and people with health
problems, especially respiratory ailments, are more susceptible to respiratory infections and other
air-quality-related health problems than the general public. Residential areas are also considered
to be sensitive to air pollution because residents (including children and the elderly) tend to be at
home for extended periods of time, resulting in sustained exposure to any pollutants present.
Figure 3.1-2 in Section 3.1, Regional Setting – Land Use and Planning, indicates sensitive land
uses in the PVWMA service area.
Industrial and commercial districts are less sensitive to poor air quality because exposure periods
are shorter and workers in these districts are, in general, the healthier segment of the public.
Recreational land uses are moderately sensitive to air pollution. Although exposure periods are
generally short in such places, vigorous exercise associated with recreation places a high demand
on the human respiratory functions, which air pollution can impair. Noticeable air pollution also
detracts from the recreational experience.
_________________________

REFERENCES – Air Quality
Association of Monterey Bay Area Governments, letter to Eric Brown (ESA) with copy sent to
PVWMA, April 20, 1998.
Brennan, Janet, Senior Planner, Monterey Bay Unified Air Pollution Control District, telephone
conversation, July 23, 1997.
California Air Resources Board, Air Quality Data Statistics (http://www.arb.ca.gov/adam/),
2000.
California Air Resources Board, Air Quality Data Summaries, 1991-1995.
California Air Resources Board, Proposed Amendments to the Area Designations for State
Ambient Air Quality Standards, November 1996.
Monterey Bay Unified Air Pollution Control District, Air Quality Management Plan, 1997
(on-line version).
Monterey Bay Unified Air Pollution Control District, CEQA Air Quality Guidelines, October
1995.
Monterey Bay Unified Air Pollution Control District, CEQA Air Quality Guidelines, September
2000.
United States Environmental Protection Agency (EPA), Compilation of Air Pollutant Emission
Factors, Volume I: Stationary, Point, and Area Sources, AP-42, 5th Edition, January 1995.
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3.8 NOISE
3.8.1 INTRODUCTION TO NOISE PRINCIPLES AND DESCRIPTORS
Environmental noise is usually measured in A-weighted decibels (dBA).1 Environmental noise
typically fluctuates over time, and different types of noise descriptors are used to account for this
variability. Typical noise descriptors include the energy-equivalent noise level (Leq)2, the daynight average noise level (Ldn), and the Community Noise Equivalent Level (CNEL). The Ldn
and CNEL are commonly used in establishing noise exposure guidelines for specific land uses.
In general, a change of 3 dBA is a noticeable change, and a change of 10 dBA is perceived as a
doubling of noise. Figure 3.8-1 shows some representative sounds and sound pressure levels.
The noise experienced at a receptor depends on the distance between the source and the receptor,
the presence or absence of noise barriers and other shielding features, and the amount of noise
attenuation (lessening) provided by the intervening terrain. For line sources, such as vehicular
traffic, noise decreases by about 3.0 to 4.5 dBA for every doubling of the distance from the
roadway. For point or stationary sources, such as electric motors, a noise reduction of 6.0 to
7.5 dBA is experienced for each doubling of the distance from the source.

3.8.2 REGIONAL SETTING
EXISTING NOISE LEVELS
Most of the facilities associated with the BMP 2000 and Local-Only alternatives generally are
located in open areas characterized by ambient noise levels of less than 60 dBA, Ldn. Ambient
noise levels in excess of 60 dBA, Ldn are encountered in areas that are adjacent to major
roadways such as Highway 101, Highway 129 (Riverside Drive), Highway 1, and Bolsa Road, as
well as near the Granite Rock Quarry.
Because the majority of the project area is in agricultural use, tractors and other farm equipment
and machinery also generate noise during the daytime.

1

2

A decibel (dB) is a logarithmic unit of sound energy intensity. Sound waves exert a sound pressure (commonly
called “sound level”), measured in decibels. An A-weighted decibel (dBA) is a decibel corrected for the variation
in frequency response of the human ear at commonly encountered noise levels. The highest dBA reported in a
given period of time is known as the maximum noise level (Lmax). All of the noise levels reported herein are
A-weighted unless stated otherwise.
Leq, the energy equivalent noise level (or “average” noise level), is the equivalent steady-state continuous noise
level which, in a stated period to time, contains the same acoustical energy as the time-varying sound level actually
measured during the same period. Ldn, the day-night average noise level, is a weighted 24-hour average noise
level. With the Ldn descriptor, noise levels between 10:00 p.m. and 7:00 a.m. are adjusted upward by 10 dBA to
take into account the greater annoyance of nighttime noise as compared to daytime noise. The CNEL is calculated
in a similar way, but an additional 5 dBA are added to the noise levels in the evening hours between 7:00 p.m. and
10:00 p.m.
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LEVEL

PUBLIC REACTION

(dBA, Leq)

110

COMMON INDOOR

COMMON OUTDOOR

NOISE LEVELS

NOISE LEVELS

Rock Band

Jet Flyover at 1000 Ft.

100
Inside Subway Train (New York)

LOCAL COMMITTEE ACTIVITY WITH
INFLUENTIAL OR LEGAL ACTION

Gas Lawn Mower at 3 Ft.
4 Times As Loud

LETTERS OF PROTEST
COMPLAINTS LIKELY
Twice As Loud

COMPLAINTS POSSIBLE

90

80

Food Blender at 3 Ft.

Diesel Truck at 50 Ft.

Garbage Disposal at 3 Ft.

Noisy Urban Daytime

Shouting at 3 Ft.

Vacuum Cleaner at 10 Ft.
REFERENCE

Gas Lawn Mower at 100 Ft.

70
Commercial Area
Heavy Traffic at 300 Ft.

COMPLAINTS RARE
1/2 As Loud

1/4 As Loud

ACCEPTANCE

60

Large Business Office

50

Dishwasher Next Room

40

Small Theater, Large

Quiet Urban Daytime

Quiet Urban Nighttime

Conference Room (Background)
Library

Quiet Suburban Nighttime

30
Concert Hall (Background)

Quiet Rural Nighttime

20
Broadcast and Recording Studio

10

Threshold of Hearing

0

PVWMA Revised BMP EIR / 200179
SOURCE:

Caltrans Transportation Laboratory Noise Manual, 1982; and
Modification by Environmental Science Associates

Figure 3.8-1
Effect of Noise on People
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SENSITIVE RECEPTORS
Some land uses are considered more sensitive to ambient noise levels than others, due to the
amount of noise exposure (in terms of both duration and insulation from noise) and the types of
activities typically involved. Residential areas, schools, and hospitals generally are more
sensitive to noise than commercial and industrial land uses.
The majority of project construction would occur in open agricultural areas, with few noisesensitive receptors nearby. With the exception of the Import Pipeline, all project construction
would occur within the PVWMA service area. Figure 3.1-2 in Section 3.1, Regional Setting –
Land Use and Planning, identifies residential areas and other sensitive land uses in the PVWMA
service area. The only noise-sensitive receptors along the Import Pipeline alignment are the
Betabel R.V. Resort, located approximately 100 feet east of the pipeline alignment between
Stations 370+00 and 400+00; the Aromas School, approximately 500 feet south of Station
720+00; and several residences in River Oaks, approximately 600 feet south of the pipeline
between Stations 500+00 and 520+00 (refer to map appendices for detailed maps of the Import
Pipeline Alignment).

3.8.3 NOISE REGULATIONS, PLANS, AND POLICIES
Noise is regulated in the project area through implementation of local general plan policies and
noise ordinance standards, as described below. Local general plans identify general principles
intended to guide and influence development plans, and noise ordinances set forth specific
standards and procedures for addressing particular noise sources and activities.

San Benito County
The San Benito County Amended Noise Element contains noise/land use compatibility
guidelines for development in San Benito County. For noise-sensitive land uses such as
residences, hospitals, schools, and churches, a noise level of up to 60 dBA, Ldn is considered
acceptable (County of San Benito, 1984). The Amended Noise Element contains the following
goals and policies related to construction noise:
Goal 4: To reduce construction-related noise impacts.
Policy 1: It will be the County’s continuing policy to control the operation of construction
equipment at specific sound intensities and frequencies during specified hours.
Policy 2: The County will encourage the use of barriers or enclosures for equipment
having high noise emission.
Policy 3: The County will encourage use of the Environmental Protection Agency
Equipment Noise Standards as specifications for the modification of old County equipment
and the purchase of new equipment.
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Santa Clara County
The health and safety chapter of the Santa Clara County General Plan addresses noise issues in
Santa Clara County. The health and safety chapter indicates that a noise level of up to 55 dBA,
Ldn is considered satisfactory for residential and commercial land uses. A noise level of up to
60 dBA, Ldn is considered satisfactory for schools, libraries, churches, and hospitals (County of
Santa Clara, 1994).
The health and safety chapter of the Santa Clara County General Plan does not contain policies
that specifically address construction noise.

Monterey County
Chapter II of the North County Area Plan and Chapter II of the Monterey County General Plan
identify noise sources in northern Monterey County. Neither the Area Plan nor the General Plan
contain policies that specifically address construction noise.

Santa Cruz County
The Public Safety and Noise Element of the Santa Cruz County General Plan identified
noise/land use compatibility guidelines for development in Santa Cruz County (County of Santa
Cruz, 1994). For noise-sensitive land uses (residences, schools, churches, hospitals, etc.), the
compatibility guidelines indicate that noise levels up to 60 dBA, Ldn are clearly acceptable.
Policy 6.9.7 of the Public Safety and Noise Element requires mitigation of construction noise as
a condition of future project approvals. Program F of this element calls for an amendment of the
County Code to limit the allowed hours of construction activities near residential areas.
__________________________

REFERENCES – Noise
Cornett, Lawrence C. and Charles E. Hina, Methods for Predicting Noise and Vibration Impacts,
January 31, 1979.
County of Monterey, General Plan, updated 1995.
County of Monterey, North County Area Plan, amended November 29, 1994.
County of San Benito, Amended Noise Element, 1984.
County of San Benito, General Plan, amended 1992.
County of Santa Clara, General Plan, adopted 1994.
County of Santa Cruz, General Plan and Local Coastal Program, adopted May 24, 1994.
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3.9 PUBLIC SERVICES
3.9.1 REGIONAL SETTING
WATER
The City of Watsonville (Watsonville Water District) provides water to Watsonville and
surrounding areas, including the areas of Freedom, Corralitos, Green Valley Road, Salispuedes,
and Pajaro Dunes (Koch, 1997). Approximately 90 percent of Watsonville Water District’s
water supply is obtained from the operation of 12 City-owned groundwater wells within the
Pajaro Basin. The remaining 10 percent is obtained from the surface supply of the Corralitos and
Browns Valley Creeks. In the past, the City of Watsonville provided water service for the
community of Pajaro’s 330 connections. However, deterioration of this service and inadequate
fire flows prompted the establishment of the Pajaro Community Services District (PCSD) in the
mid-1980s. The PCSD has upgraded essential infrastructure and now serves Pajaro and the
surrounding communities of Sunny Mesa and Hillcrest Bay Farms (Perez, 1997). PCSD
currently operates four wells that pump groundwater from the Pajaro Basin.
Several other providers of water service within the project area are described in the following
summaries (County of Monterey, 1994; County of Santa Cruz, 1994; Soquel Creek Water
District, 2001). The Monterey County Water Resources Agency (MCWRA) manages
groundwater and surface water in Monterey County and overlaps jurisdiction in the southern
portion of the Pajaro Valley Water Management Agency (PVWMA) service area. MCWRA has
a Memorandum of Understanding (MOU) with PVWMA (and Monterey Peninsula Water
Management Agency south of the project area) that includes consistency approval of projects
undertaken by each MOU signatory (Molholland, 1997). MCWRA has completed a seawater
intrusion correction project in the Castroville area using recycled water to deliver alternate
sources of water to artichoke farmers in this area.
The Aromas Water District (AWD) serves approximately 17 square miles of noncontiguous area
around the town of Aromas. AWD provides approximately 240 acre-feet per year (afy) to
640 rural and residential users. In addition, it is under pressure to expand its service area into
adjacent San Benito County and Monterey County areas. AWD currently manages groundwater
only; however, the PVWMA Act allows Central Valley Project (CVP) water to go to AWD
(through the CVP San Felipe Unit) if available (West, 1997).
The Soquel Creek Water District (SCWD) serves the unincorporated areas of southern Santa
Cruz County and overlaps with the PVWMA service area in the La Selva area. It shares
groundwater resources in the Aromas Red Sands aquifer with PVWMA. The SCWD provides
potable water service to approximately 45,000 people in Santa Cruz County. The District’s
service area includes the City of Capitola and the unincorporated communities of Aptos, La
Selva Beach, Rio Del Mar, Seascape, Seacliff, and Soquel. The District currently purveys
approximately 5,400 afy, all of which is developed from two groundwater aquifer systems
beneath the District. The Purisima Formation provides approximately two-thirds of the District’s
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annual production (3,600 af) in the western portion of the District’s service area. The Aromas
Red Sands provides the remainder (1,800 af) of the District’s annual production in the eastern
portion of the service area. Preliminary results from an ongoing Integrated Resources Plan
suggest that water supplies will have to be augmented by a combination of water conservation,
surface water, and possible water exchanges. The District is presently conducting planning
studies regarding the procurement of up to 2,000 afy of supplemental supply and is examining
both local and regional alternatives. Adjacent providers of water include the San Benito County
Water District (SBCWD) and the Santa Clara Valley Water District (SCVWD). Both of these
water districts pump water from the San Felipe Unit of the CVP.

WASTEWATER
Septic tanks are the most prevalent means of sewage disposal within the outlying areas of the
PVWMA service area. The Watsonville Water Treatment Facility (WWTF) (operated by the
City of Watsonville) collects and treats wastewater for the southern portion of Santa Cruz
County (Garrett, 1997). The plant contracts with the Pajaro County Sanitation District, the
Salsipuedes Sanitary District, and the Freedom County Sanitary District. The area served by the
plant ranges radially from Watsonville to Freedom to the north, College Road area to the east,
and the Pajaro Dunes to the west. The WWTF provides secondary treatment and has a capacity
of 12.5 million gallons per day, which is anticipated to accommodate future demand. The plant
discharges to an ocean outfall over a mile offshore (Wagoner, 2001).

SOLID WASTE
Solid waste generated during construction of the proposed project would primarily be soils
generated during grading, excavation, and filling. Soils would generally be used for backfill.
Santa Cruz Waste Management has a contract with Santa Cruz County to provide solid waste
collection and disposal in unincorporated areas of the county (Ortiz, 1997). The City of
Watsonville has its own solid waste management company. Waste is disposed at the Buena
Vista and Ben Lomond Landfills.
The Monterey Regional Waste Management District owns and operates the Marina Solid Waste
Landfill, which is two miles north of the town of Marina and, as of 2000, has an estimated
90-year lifespan (Shedden, 2001). This site contains 315 disposal acres and has a permitted
capacity of 49,700,000 cubic yards. At this time, the landfill has a remaining available capacity
of 33,082,000 cubic yards. The Marina Landfill is permitted to receive 1,200 tons per day of
solid waste, but the average peak disposal volume is 820 tons per day (Integrated Waste
Management Board, 2001).
Solid wastes in northern Monterey County are disposed of by USA Waste at the Lewis Road
disposal site (County of Monterey, 1994). The site, which is owned by the County but operated
under contract, contains 135 acres and accepts about 73 tons of solid waste per day. The site has
the potential to accept wastes for the next 30 years.
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SCHOOLS
The project area is primarily served by the Pajaro Valley Unified School District (PVUSD). The
District consists of 15 elementary schools, 5 middle schools, 2 high schools, 4 charter schools,
and 1 alternative high school (Sims, 2001). PVUSD plans to build a new elementary and high
school, and also plans to convert an adult school into an elementary school. PVUSD includes the
southern portion of Santa Cruz County (extending as far north as Aptos) (serving the towns of
Aromas and Pajaro and surrounding areas) and a small section of northern Monterey County.
Schools in the District are currently over capacity. Northern Monterey County is also served by
two other school districts, the Lagunita and North Monterey County Unified Districts (County of
Monterey, 1994). The Lagunita School District services the southeastern portion of the northern
county. The North Monterey County Unified School District serves the Castroville, Moss
Landing, and Prunedale areas.
Some of the project components are located near schools. The Aromas School is on Aromas
Road immediately south of the Import Pipeline alignment near Station 715+00. Amesti
Elementary School is located at the intersection of Amesti Road and Green Valley Road and is
just east of the proposed Corralitos Creek Diversion pipeline. Pacific Coast Charter School is
located on Green Valley Road just south of the intersection with Holohan Road, along which the
Aquifer Storage and Recovery (ASR) pipeline alignment runs. Lakeview Middle School and St.
Francis Central Coast Catholic School are located on E. Lake Avenue, 0.4 mile north of the
intersection of Holohan Road, and are just east of the proposed Saddle Dam at College Lake. In
addition, the City of Watsonville has approved building permits for a new high school near
Harkins Slough, across Beach Road from the proposed water recycling facilities at the WWTF.
However, the decision has been appealed to the California Coastal Commission.

FIRE PROTECTION
Fire protection services within the project area are provided primarily through special districts
(County of Monterey, 1994). These districts include the Aromas Tri-County and North County
Fire Protection Districts. The Pajaro Community Services District contracts with the North
County Fire Protection District to provide fire protection in Pajaro. All fire protection districts
and city fire departments in Monterey County now participate in a countywide mutual-aid
agreement.
The Department of Forestry and Fire Protection (Santa Cruz County Fire Department) serves
primarily the unincorporated PVWMA service areas of Santa Cruz County (Edge, 1997). The
Aromas Tri-County Fire Protection District serves the northeast portion of the project area as
well as parts of San Benito and Santa Cruz counties with its station in Aromas. The City of
Watsonville Fire Department provides fire services within city limits (Norwood, 1997). No fire
stations are located near any of the project components.

Pajaro Valley Water Management Agency
Revised BMP Draft EIR

3.9-3

Environmental Science Associates

3. REGIONAL SETTING
PUBLIC SERVICES

LAW ENFORCEMENT
The Santa Cruz County Sheriff’s Department provides police services to the unincorporated
areas of Santa Cruz County (Mardesich, 1997). The City of Watsonville Police Department
provides police services within city limits (Aluffi, 1997). Police protection in northern Monterey
County is provided by the Monterey County Sheriff’s Department (County of Monterey, 1994).
The Santa Cruz County Sheriff’s Office is located on Rountree Lane, 0.5 mile south of the
intersection of Harkins Slough Road and Buena Vista Drive, and is just east of the proposed ASR
pipeline.
The California Highway Patrol (CHP) has jurisdiction and law enforcement powers on all
County roads and state highways outside the incorporated cities. The CHP services the project
area through two substations in Aptos and Salinas. No CHP stations are located along the
proposed pipeline alignment.

OTHER UTILITIES
The counties of Santa Cruz and Monterey and the City of Watsonville maintain utilities within
the proposed project area (PVWMA, 1997). U.S. Sprint maintains fiber-optic lines parallel to
the Union Pacific Railroad (UPRR) tracks. Pacific Bell, Pacific Gas and Electric Company,
Caltrans, and UPRR maintain utilities within the PVWMA service area.

PARKS AND RECREATION
There are a number of state parks, state beaches, and county park facilities in Santa Cruz County
within the PVWMA service area, including Manresa State Beach, Sunset State Beach, and Pinto
Lake County Park.
Several state parks in northern Monterey County are categorized as state beaches: Zmudowski
State Beach, Moss Landing State Beach, and the Elkhorn Slough National Estuarine Reserve
(County of Monterey, 1994). County parks provide the largest portion of recreational space in
this area. One such space is the Manzanita Regional Park.
Several County roads within the project area serve as bike routes and/or trails. These are
discussed in Section 3.6, Traffic and Circulation, and Section 3.10, Visual/Aesthetic and
Recreational Resources.
________________________
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3.10 VISUAL/AESTHETIC AND RECREATIONAL RESOURCES
The following discussion is based on information obtained during field investigations as well as
from the County of San Benito General Plan (1995), the County of Santa Clara General Plan
(1994), the County of Santa Cruz General Plan / Local Coastal Program (LCP) (1994), the
County of Monterey General Plan (1995), the North County Area Plan (1994), the North County
Land Use Plan / Local Coastal Program (1987), and the City of Watsonville General Plan (1994).

3.10.1 REGIONAL SETTING
The project area contains visual resources representative of California’s northern coast range and
inland valley landscapes. Figures 3.10-1 and 3.10-2 present photographs of the project area.
Visual elements in the project area include expansive croplands, rolling terrain, and meandering
creeks and drainages. Peaks and ridgelines of the Coast Ranges are visually prominent landform
features to the east, and Monterey Bay provides a scenic background feature to the west. The
prominence of these landforms provides visual contrast to the relatively flat topography of the
floor of the Pajaro Valley. The City of Watsonville is an urbanized area situated on the valley
floor, with agricultural lands surrounding the City limits.

SCENIC ROAD AND HIGHWAY DESIGNATIONS
San Benito County
The San Benito County General Plan Scenic Roads and Highways Element identifies U.S. 101
and Highway 129 as County-designated scenic highways within the project area. The Scenic
Roads and Highways Element also designates a scenic corridor along all scenic roads and
highways. A scenic corridor is defined as the visible land area outside of a transportation
corridor (road) right-of-way and generally described as the “view from the road”. Along
U.S. 101, the scenic corridor extends 400 feet along either side of the centerline of the road.
Along Highway 129, the scenic corridor is identified as all land within 340 feet of the centerline
of the road.
The proposed Import Pipeline alignment is visible in close-range views from U.S. 101 between
Stations 320+00 and 375+00. Close-range views of the alignment are also available from
Highway 129 between Stations 590+00 and 600+00, where the alignment crosses Chittenden
Pass.

Santa Clara County
The proposed Import Pipeline alignment extends through a small portion of southern Santa Clara
County. While several highways within the County are either officially designated state scenic
highways or eligible for official designation, none of these roadways are located within or near
the project area.
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Watsonville Wastewater Treatment Facility from Panabaker Road Looking South

Agricultural Lands within the Pipeline Alignment near U.S. 101 Looking West

PVWMA Revised BMP EIR / 200179
SOURCE:
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Figure 3.10-1
Photographs of the Project Area

Highway 129 at Pajaro Gap Looking Northwest

Granite Rock Company Quarry Railroad Tracks near Aromas Looking Southwest

SOURCE: Environmental Science Associates

PVWMA Revised BMP EIR / 200179

Figure 3.10-2

Photographs of the Project Area

3. REGIONAL SETTING
VISUAL/AESTHETIC AND RECREATIONAL RESOURCES

Santa Cruz County
Policy 5.10.10 of the Santa Cruz County General Plan/LCP identifies designated scenic roads
within the County that are valued for their vistas. According to the General Plan/LCP, a scenic
road is defined as a road which has unusual or outstanding scenic qualities.
Within the project area, the following roadways are designated scenic roads that are valued for
their vistas: Highway 1; Highway 152 (East Lake Avenue) from Highway 1 to Santa Clara
County; Highway 129 from Highway 1 to San Benito County; Beach Road from Highway 1 to
Palm Beach; San Andreas Road from Highway 1 to Beach Road; Buena Vista Drive from San
Andreas Road to Larkin Valley Road; Sunset Beach Road; and Shell Road. These roads are
valued for their vistas and afforded the highest level of protection in the General Plan/LCP.
(County of Santa Cruz, 1994)

Monterey County
According to the Monterey County General Plan, the North County Area Plan, and the North
County Land Use Plan / Local Coastal Program, Highway 1 is the only designated scenic route
that is within the project area and the North County Area of Monterey County. (County of
Monterey, 1987 and 1994)

City of Watsonville
Highway 1, Highway 152, Airport Boulevard, Holohan Road, and Harkins Slough Road are the
designated scenic routes within the City of Watsonville planning area (Watsonville General Plan,
1994).

State of California
Highway 1 and Highway 152 are considered eligible for Official State Scenic Highway
designation by Caltrans.

RECREATIONAL FACILITIES
San Benito County
The San Benito County portion of the project area is primarily in agricultural use. No
recreational facilities are located within the San Benito County portion of the project area.
However, playfields at Aromas School are located to the south of the alignment near
Station 720+00.

Santa Clara County
The proposed pipeline alignment extends through a small portion of southern Santa Clara County
that is primarily ranchlands. No recreational facilities are located within the Santa Clara County
portion of the project area.
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Santa Cruz County
As stated in Section 3.1, Land Use, the southern portion of Santa Cruz County is primarily in
agricultural use, with the residential population concentrated in and around the City of
Watsonville. As a result, recreational facilities on unincorporated County lands are limited.
Existing facilities include Sunset State Beach and Campground, the Santa Cruz County
Fairgrounds along Highway 152 near College Lake, and Pinto Lake City and County Park.
Sunset Beach State Park is a popular recreation area that had an estimated attendance of 460,103
visitors in the fiscal year 1991-1992 (County of Santa Cruz, 1994). The following project area
roadways are part of the Master Plan of Santa Cruz County bicycle trail system: Highway 129,
San Andreas Road, Sunset Beach Road, Beach Road, Westgate Drive, Airport Boulevard, Buena
Vista Drive, Freedom Boulevard, Amesti Road and Green Valley Road. San Andreas Road
currently contains signs and striping as a coastal bike route (County of Santa Cruz, 1994).

Monterey County
Like southern Santa Cruz County, northern Monterey County is primarily in agricultural use.
Because the area has a low resident population, recreational facilities are limited. The Pajaro
Valley Golf Course is located on Salinas Road near Highway 1. The Recreational Trails Plan in
the North County Area Plan and the Shoreline Access/Trails map in the North County Land Use
Plan/Local Coastal Program present the locations of recreational trails within northern Monterey
County.

City of Watsonville
The City of Watsonville is the primary population center within the project area. Various
neighborhood parks and schools within the City’s planning area provide recreational
opportunities for residents. The City’s park system consists of numerous neighborhood and
community parks as well as passive open space, including the natural drainage network provided
by the Watsonville, Struve, and West Branch Struve Sloughs. None of these parks or
recreational areas is located near the proposed facilities. Airport Boulevard and Green Valley
Road are designated bikeways within the City planning area.

3.10.2 REGULATORY FRAMEWORK
The following present’s policies related to visual and recreational resources in the area.

SAN BENITO COUNTY GENERAL PLAN
Open Space and Conservation Element (1995)
Policy 7: Grading, erosion, and native tree removal. It is the policy of the County to
minimize erosion resulting from grading and cutting and native tree removal for all
development proposals.
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Action 7.2: Topsoils shall be stockpiled and reapplied after grading to enhance
revegetation, and sedimentation shall be retained on-site and outside of water
features (including seasonal).
Action 7.3: Measures shall be taken to reduce erosion of stockpiled topsoil.
Action 7.4: A revegetation plan shall be submitted with the grading plans detailing
the type of plants to be re-established, details of the preparatory measures, and
methods of planting and maintenance. The plan shall include provisions for
remedial action in the event the revegetation plan fails.

Scenic Roads and Highways Element (1980)
Objective: Protect the visual characteristics of the landform as well as the viewshed from
disruption by grading operations.
Policy 2: Because the County recognizes the valuable resources of soil and the need for
the preservation of natural environments and because the County recognizes that grading
can have significant adverse impacts within scenic areas, it is the County's policy to
carefully review all projects involving grading within Scenic Corridors.
Action 2.1: Grading in the Scenic Corridor and on scenic roads or highways shall be
reviewed for compliance with the objectives of this element, by County staff.
Final contour and landscaping recommendations shall be made to minimize the
visual impact of the grading on the scenic corridor, in conformance with the County's
grading requirements.
Vegetative cover, preferably native to the area, and other screening devices should
be provided to hide grading scars, blend with the natural landscape, and provide
erosion control.
Objective: Enhance the visual character of the corridor through appropriate landscaping.
Policy 4: It will be the policy of the County to enhance the visual character of the Scenic
Corridor where appropriate.
Action 4.1: Landscaping in the scenic corridors should be compatible with local
vegetation and ground forms. Indigenous plants and grasses should be used where
appropriate and possible as a means of reestablishing the natural landscape.
Ornamental landscaping around buildings and plants such as row cropping, fruit
trees and other agricultural species, are desired and acceptable uses in the Scenic
Corridor. Also included within the acceptable landscaped uses are grasses and
fairway trees of parks and golf courses.
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COUNTY OF SANTA CLARA GENERAL PLAN (1994)
Resource Conservation Element
Policy R-RC 95: The scenic and aesthetic qualities of both the natural and built
environments should be preserved and enhanced for their importance to the overall quality
of life for Santa Clara County.
Policy R-RC 98: Hillsides, ridgelines, scenic transportation corridors, major county
entryways, stream environments, and other areas designated as being of special scenic
significance should receive utmost consideration and protection due to their prominence,
visibility, and overall contribution to the quality of life in Santa Clara County.
Policy R-RC 101: Roads, building sites, structures and public facilities shall not be
allowed to create major or lasting visible scars on the landscape.

COUNTY OF SANTA CRUZ GENERAL PLAN / LOCAL COASTAL PROGRAM
(1994)
Open Space and Conservation Element
Objective 5.10a: Protection of Visual Resources. To identify, protect and restore the
aesthetic values of visual resources.
Objective 5.10b: New Development in Visual Resource Areas. To ensure that new
development is appropriately designed and constructed to have minimal to no adverse
impact upon identified visual resources.
Policy 5.10.2: Development within Visual Resource Areas. Recognize that visual
resources of Santa Cruz County possess diverse characteristics and that the resources
worthy of protection may include, but are not limited to, ocean views, agricultural fields,
wooded forests, open meadows, and mountain hillside views. Require projects to be
evaluated against the context of their unique environment and regulate structure height,
setbacks and design to protect these resources consistent with the objectives and policies of
this [visual resources] section.
Policy 5.10.3: Protection of Public Vistas. Protect significant public vistas as described in
policy 5.10.2 from all publicly used roads and vista points by minimizing disruption of
landform and aesthetic character caused by grading operations, timber harvests, utility
wires and poles, signs, inappropriate landscaping and structure design. Provide necessary
landscaping to screen development which is unavoidably sited within these vistas.
Policy 5.10.4: Preserving Natural Buffers. Preserve the vegetation and landform of
natural wooded hillsides, which serve as a backdrop for new development.
Policy 5.10.5: Preserving Agricultural Vistas. Continue to preserve the aesthetic value of
agricultural vistas. Encourage development to be consistent with the agricultural character
of the community. Structures appurtenant to agricultural uses on agriculturally designated
parcels shall be considered to be compatible with the agricultural character of surrounding
areas.
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Policy 5.10.8: Significant Tree Removal Ordinance. Maintain the standards in the
County’s existing ordinance, which regulates the removal of significant trees and other
major vegetation in the Coastal Zone, and provide appropriate protection for significant
trees and other major vegetation in areas of the County located within the Urban Services
Line.
Policy 5.10.9: Restoration of Scenic Areas. Require on-site restoration of visually
blighted conditions as a mitigating condition of permit approval for new development. The
type and amount of restoration shall be commensurate with the size of the project for
which the permit is issued. Provide technical assistance for restoration of blighted areas.
Policy 5.10.11: Development Visible from Rural Scenic Roads. In the viewsheds of rural
scenic roads, require new discretionary development, including development envelopes in
proposed land divisions, to be sited out of public view, obscured by natural landforms
and/or existing vegetation. Where proposed structures on existing lots are unavoidably
visible from scenic roads, identify those visual qualities worthy of protection and require
the siting, architectural design and landscaping to mitigate the impacts on those visual
qualities.
Policy 5.10.13: Landscaping Requirements. All grading and land disturbance projects
visible from scenic roads shall conform to the following visual mitigation conditions:
a)

Blended contours of the finished surface with the adjacent natural terrain and
landscape to achieve a smooth transition and natural appearance; and

b)

Incorporate only characteristic or indigenous plant species appropriate for the area.

Parks, Recreation and Public Facilities
Policy 7.13: Parks, Recreation and Open Space Uses. Allow low intensity uses which are
compatible with the scenic values and natural setting of the county for open space lands
which are not developable; and allow commercial recreation, County, State and Federal
parks, preserves, and biotic research stations, local parks and passive open space uses for
park lands which are developable.
Policy 7.1.5: Access to Recreation Facilities. Provide physical access to all recreation
facilities through provision of public transportation, trail system development, protection
of prescriptive rights to beach access trails, and recreation programs.

COUNTY OF MONTEREY GENERAL PLAN (1995)
Natural Resources Element
Goal 1: Open Space Conservation: To retain the character and natural beauty of
Monterey County by the preservation, conservation, and maintenance of open space within
constitutional constraints.
Objective 1.1: Designate open space where its use will preserve, conserve, and maintain
the natural resources and physical features of Monterey County.
Policy 1.1.1: Open space land use designations shall be used, as needed for compliance
with the goals, objectives, and policies of this Plan.
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Policy 1.1.2: Open space land use designations shall be used as needed to preserve the
physical and natural features contributing to the County's outstanding natural beauty.
Policy 1.1.3: Landowners shall be encouraged voluntarily to restrict the development
potential of property through grants of conservation easements, Williamson Act contracts,
or other appropriate protections in areas designated for open space uses such as agriculture
and resource conservation.
Goal 40: To maintain and enhance a system of scenic roads and highways through areas
of scenic beauty without imposing undue restrictions on private property or constricting the
normal flow of traffic.
Objective 40.2: Employ a cooperative planning effort among all public and private
interests to implement appropriate land use techniques and controls for maintaining the
scenic beauty and atmosphere of the scenic corridor.
Policies 40.2.1: Additional sensitive treatment provisions shall be employed within the
scenic corridor, including placement of utilities underground, where feasible; architectural
and landscape controls; outdoor advertising restrictions; encouragement of area native
plants, especially on public lands and dedicated open spaces; and cooperative landscape
programs with adjoining public and private open space lands.
Policy 40.2.2: Land use controls shall be applied or retained to protect the scenic corridor
and to encourage sensitive selection of sites and open space preservation. Where land is
designated for development at a density which, should maximum permissible development
occur, would diminish scenic quality, the landowner shall be encouraged to voluntarily
dedicate a scenic easement to protect the scenic corridor.

NORTH COUNTY LAND USE PLAN / LOCAL COASTAL PROGRAM (1987)
Policy 2.2.1: In order to protect the visual resources of North County, development should
be prohibited to the fullest extent possible in beach, dune, estuary, and wetland areas.
Only low intensity development that can be sited, screened, or designed to minimize visual
impacts, shall be allowed on scenic hills, slopes, and ridgelines.
Policy 2.2.2.1: Views to and along the ocean shoreline from Highway 1, Molera Road,
Struve Road and public beaches, and to and along the shoreline of Elkhorn Slough from
public vantage points, shall be protected.
Policy 2.2.2.5: Structures should be located to minimize tree removal and grading for the
building site and access road. Disturbed slopes should be restored to their previous visual
quality. Landscape screening and restoration should consist of plant and tree species
complementing the native growth of the area.
Policy 2.2.2.6: Agricultural uses on flat or rolling land should be preserved as a
productive and visual resource. Agricultural uses on highly erodible slopes should be
discouraged due to the visual degradation that results from runoff problems and resultant
erosion scars.
Policy 2.2.3.3: Structures shall generally be sited so as not to block public views of the
shoreline; development proposals shall be revised if necessary to accomplish this goal.
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Necessary structures in public view between the road and shoreline (such as agricultural
buildings) shall be functionally designed, and sited so as to protect the maximum possible
open views. Other development in public view between the road and shoreline (such as
residential or commercial structures) shall be designed with materials, colors, landscaping
and fencing appropriate to the rural setting.

CITY OF WATSONVILLE GENERAL PLAN (1994)
Goal 5.1: Visual Resources. Preserve and enhance the built and natural visual resources
within Watsonville.
Goal 5.2: Community Appearance. Blend new development with recognized values of
community appearance and scenic qualities, and ensure that new development enhances,
rather than detracts from, its surroundings.
Goal 5.5: Viewscape. Preserve scenic rural qualities surrounding the urbanized portions
of the Planning Area.
Goal 5.9: Scenic Corridors. Protect and enhance the views of and from the scenic streets
and highways in Watsonville and the Planning Area.
Goal 5.10: Natural Scenic Resources. Conserve and enhance natural resources that
contribute to the visual, recreational, and educational aesthetics of Watsonville. Such
resources include: wetlands, sloughs, rivers, lakes, hillsides and stands of vegetation.
Policy 5.A.5: Scenic Resources. The City shall, through its design review process,
consider the impact of the development on both the visual quality of the built environment
and the scenic quality of natural features including sloughs, wetland, rivers, lakes, hillsides
and stands of vegetation.
Policy 5.E: Viewscape Protection. The City shall use the General Plan Land Use chapter
and the design review process to ensure that major new development projects do not
impact scenic vistas now enjoyed throughout the city.
Policy 5.J: Scenic Natural Resources. The City shall conserve and enhance natural
resources that contribute to the visual, recreational, and educational aesthetics of
Watsonville. Such resources include: wetlands, sloughs, rivers, lakes, hillsides and stands
of vegetation.
Policy 9.A.2: Landscape Restoration. The City shall require landscape restoration with
native plants from regional seed stocks on sites disturbed by urban development.
__________________________

REFERENCES – Visual/Aesthetic and Recreational Resources
City of Watsonville, Watsonville 2005 General Plan, adopted May 24, 1994.
County of Monterey, General Plan, adopted September 30, 1982, amended 1995.
County of Monterey, North County Area Plan, amended November 29, 1994.
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County of Monterey, North County Land Use Plan / Local Coastal Program, amended May 19,
1987.
County of San Benito, Open Space and Conservation Element Update of the San Benito County
General Plan, February 7, 1995.
County of San Benito, San Benito County General Plan, Scenic Roads and Highways Element,
1980.
County of Santa Clara, Santa Clara County General Plan, updated 1994.
County of Santa Cruz, General Plan and Local Coastal Program, adopted May 24, 1994.
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