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Executive Summary

Overview

This document is the second edition of the management plan for the Elkhorn Slough
National Estuarine Research Reserve (Elkhorn Sough NERR), and covers the period from
2007-2011. The plan provides an update to the Elkhorn Slough National Estuarine
Research Reserve Management Plan, 1985—the first management plan developed for the
Reserve.

The Elkhorn Slough NERR is an ecologically diverse 583 hectare (1,439 acre) protected
area located on the eastern shore of the Elkhorn Slough, near the Monterey Bay in
Central California. Elkhorn Slough is a seven-mile arm of the Monterey Bay located half
way between the cities of Santa Cruz and Monterey. This arm bends as it extends inland,
and at the “elbow” lies the Reserve.

The Elkhorn Slough NERR is protected for long-term research, water-quality monitoring,
education and coastal stewardship. The Reserve also offers opportunities for public
access and is home to an award-winning visitor’s center. The property features several
well-maintained hiking trails and has boardwalks, a wildlife viewing blind, and a fully-
accessible scenic overlook.

The Elkhorn Slough NERR, is a component of the National Estuarine Research Reserve
System (NERRS), a federal state partnership of protected research and education sites
administered by the National Oceanic and Atmospheric Administration (NOAA) and the
California Department of Fish and Game (CDFG). The NERRS was created in the
legislation that established by the Coastal Zone Management Act (CZMA). As such the
reserves are required by Federal regulation, 15 C.F.R. Part 921.13, to have a NOAA-
approved management plan that is updated every five years. The Elkhorn Slough NERR
Management Plan 2007-2011 meets the Reserve’s Federal obligation.

Within the plan we describe the Reserve’s long-term conservation goals and detail the
process involved in identifying those goals. We also map out the objectives and
strategies that the Reserve will use over the next five years in order to move toward
accomplishing our goals. Furthermore, the plan gives an overview of our research and
monitoring, education, stewardship, Coastal Training, volunteer, and administration
programs and describes our plans for public access, acquisition, and facilities.

This plan is a significant revision of the original management plan that was approved by
the California Department of Fish and Game (CDFG) and the National Oceanic and
Atmospheric Administration (NOAA) in 1985. In developing this plan the Reserve used
a collaborative approach, which focused on integrating the Reserve’s programs in order
to better achieve conservation success.

Mission, Vision and Beliefs of the Elkhorn Slough NERR
The Elkhorn Slough NERR’s Mission, Vision, and Beliefs are as follows:
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Mission:
To improve the understanding and stewardship of Elkhorn Slough and its watershed.

Vision:

The Elkhorn Slough NERR is a hub of substantive research, education, and resource
management which models:

biodiversity through the protection of existing native habitat and the restoration of
disturbed habitat through adaptive management practices

quality, hands-on interaction with watershed habitats without significant negative
impact on the environment

inspiration of diverse audiences to make personal commitments to environmental
stewardship

objective and responsible information exchange, interaction, and learning
broad-based community involvement

sound, up-to-date, and fiscally responsible infrastructure

high professional standards by staff and volunteers

long-term strategic planning

Statement of Beliefs
The Elkhorn Slough NERR Believes that:

>

Global environmental health depends on widespread commitment to stewardship,
both individually and collectively

As an integral part of a natural system, the Reserve should maintain a watershed
perspective.

Conservation best served when education, research, and resource management are
interdependent and mutually supportive.

Reserve education should reflect best educational practice.

Everyone has the capacity to increase their knowledge and appreciation of the
environment.

Reserve research should adhere to the highest standards of scientific inquiry.

Research should be widely accessible and results should be disseminated in a
manner which is timely, clear, accurate, and unbiased.

Research should guide resource management decisions.

Optimal management of the Reserve contributes to long-term global
environmental health.
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Management Plan Planning Process

Most of this plan focuses on the Elkhorn Slough NERR’s long-term conservation goals
and what the Reserve will do over the next five years in order to move closer to achieving
those goals.

In developing these watershed-specific conservation goals we combined Reserve-
developed methodologies with tools developed by the disciplines of conservation
planning and program design in a novel approach we hope will provide future direction to
Reserve staff and their conservation partners. We first used extensive staff expertise and
existing data to create a conservation assessment, which helped us to prioritize
conservation targets. We then analyzed those targets to ascertain their predominate
stresses and overall threats. Finally, we developed a comprehensive list of all of the
actions needed to address stresses and threats and prioritized those actions which we felt
could be achieved in the next 5 years.

ESNERR Conservation Goal #1

Protect and Restore Estuarine Habitats in the Watershed

The Elkhorn Slough NERR sits on the edge of a large estuary with habitats that include
productive salt marshes, rich mudflats, and meandering tidal channels and creeks.
Dozens of vascular algae and plant species, over 100 fish species, over 135 bird species,
and over 550 invertebrate species have been reported from Elkhorn Slough’s estuarine
habitats (Caffrey et al. 2002).

While Elkhorn Slough today still hosts extensive estuarine habitats and diverse species,
there is strong evidence that local biodiversity is threatened, and has already undergone
significant changes in the past centuries (Caffrey et al. 2002). Over the past 150 years,
human actions have altered the tidal, freshwater, and sediment processes which are
essential to support and sustain Elkhorn Slough’s estuarine habitats.

This has led to substantial changes in the extent and distribution of different estuarine
habitat types. Major threats to estuarine habitats result from increased rates of tidal
erosion, marsh drowning, and dikes. The accelerated rate of bank and channel erosion in
Elkhorn Slough is causing tidal creeks to deepen and widen reducing functions for
estuarine fish, salt marshes to collapse into the channel and die, and soft sediments that
provide important habitat for invertebrates to be eroded from channel and mudflat
habitats. Increases in the flooding of tidal waters on marshes are causing plants to
“drown” in central areas of the marsh. Based on current knowledge, the accelerated rates
of tidal erosion and marsh drowning are primarily due to the estuarine mouth
modifications. Since the 1870s, approximately 30 percent of the salt marsh has been lost
due to the construction of levees to drain wetlands for cattle grazing, railroad and road
construction, and the creation of freshwater impoundments for duck hunting (VVan Dyke
and Wasson 2005). After a harbor was constructed at the mouth of Elkhorn Slough in
1947, 50 percent of the salt marsh was lost due to the marsh drowning and bank erosion
and continues today at dramatic rates (Van Dyke and Wasson 2005). Tidal creek,
mudflat, and channel habitats are also degraded by tidal erosion, which results in
approximately two million cubic feet of sediment being exported from Elkhorn Slough
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each year. Reserve staff are leading a large, collaborative effort, the Elkhorn Slough
Tidal Wetland Project (TWP), with the assistance of many partners to develop specific
recommendations to conserve and restore estuarine habitats and implement them.

Other habit modifications of the Elkhorn Slough come in the form of invasive species.
About 60 non-native invertebrates have been documented at Elkhorn Slough, and they
include some of the most common species encountered, such as the European Green Crab
and the Japanese Mud Snail (Wasson et al. 2001). There are also common algal, plant,
and fish invaders in Slough estuarine habitats. Between the 1930s and 1970s, the
majority of these invaders probably arrived with shipments of non-native oysters that
were cultured at the Slough. Since then, the main introduction route is via hull-fouling
on small boats traveling to Moss Landing Harbor. Most of the species arriving in recent
decades first became established in San Francisco Bay (to which they were introduced
largely by commercial shipping), then spread via boat traffic as well as natural transport
of larvae on currents up and down the coast (Wasson et al. 2001). Marine and estuarine
invasions have been shown to cause local extinction of native competitors and prey
organisms, alteration of community composition and food webs, change in physical
habitat structure, and even alteration of flow of energy and materials through whole
ecosystems (Grosholz 2002).

In order to protect and restore estuarine habitats in the watershed the Reserve will work
toward the following objectives over the next five years:

e Restore and Enhance Estuarine Habitats with Restricted Tidal Flows

e Reduce Erosion in Subtidal Habitats and the Loss and Degradation of Intertidal

Habitats

e Prevent new biological introductions into estuarine habitats

e Detect and eradicate new biological introductions into estuarine habitats

e Develop restoration strategies that help favor dominance by native assemblages

ESNERR Conservation Goal #2

Protect and Restore the Watershed’s Key Freshwater Habitats
Freshwater wetlands occur where land surfaces are saturated or covered by freshwater for
sufficient time that the resulting plant community has adaptations to survive these
stressful conditions. In the Elkhorn Slough watershed, freshwater habitats occur as
riparian corridors, wet meadows, freshwater marshes, and ponds.

Freshwater habitats provide important habitat for diverse communities of plants and
animals, including sensitive species such as the Santa Cruz Long-toed Salamander
(Ambystoma macrodactylum croceum), California Tiger Salamander (Ambystoma
californiense), California Red-legged Frog (Rana draytonii), and the Southern Pacific
Pond Turtle (Actinemys marmorata pallida). Unfortunately, freshwater habitats have
experienced significant losses over the last 150 years. A network of shallow lakes and
freshwater marshes that once extended from south of the city of Salinas to north of the
city of Watsonville was drained in the late 1800s and early 1900s for agriculture (Gordon
1996). A series of small upland ponds just north and south of lower Moro Cojo Slough
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was converted to agricultural and industrial land (Johnson and Rodgers 1854).
Freshwater springs and seeps that were once common along the edges of Elkhorn Slough
have been lost since the 1940s, presumably due to lowered groundwater levels resulting
from agricultural and domestic pumping (Van Dyke and Wasson 2005).

Some freshwater habitats do remain in the watershed, but most face at least some level of
ongoing threat. In many cases, exotic plants invade native plant communities, and
introduced fish and amphibians prey upon threatened and endangered animals. In other
cases, ponds, marshes and meadows are affected by excessive agricultural runoff which
results in sediment accumulation, increased turbidity, and other pollutants. Furthermore,
many of the watershed’s ponds are man-made, created from former salt marshes or
seasonal streams, or otherwise excavated to form sediment basins or stock ponds.
Presumably the hydroperiod, vegetation, and sediment characteristics of these
waterbodies are quite different than the original freshwater wetlands that have been lost.
The subsequent changes have influenced the plant and animal assemblages that currently
inhabit these sites.

In order to protect and restore the watershed’s key freshwater habits the Reserve will
work toward the following objectives over the next five years:

Maintain and enhance key freshwater habitats

Explore and act upon opportunities for watershed partnerships and outreach
Conduct research to improve management strategies for local freshwater habitats
Protect Reserve and key neighboring freshwater habitats from selected invaders

ESNERR Conservation Goal #3
Protect and Restore Maritime Chaparral is the Elkhorn Slough

Watershed

Chaparral is perhaps California's most emblematic vegetation type, forming broad
expanses across coastal and inland foothills and constituting about five percent of the
state's land cover (Hanes 1988). Paradoxically, maritime chaparral, a manzanita-
dominated association found only in relatively small patches near the coast, is one of our
most uncommon and highly threatened vegetation communities. Significant stands of
maritime chaparral remain in the Burton Mesa region of Santa Barbara County, near
Morro Bay in San Luis Obispo County, and in the Monterey Bay area at former Fort Ord
and on sandhills adjacent to Elkhorn Slough. Maritime chaparral is protected as
environmentally sensitive habitat under the California Coastal Act and under Monterey
County's Local Coastal Plan (Monterey 1982). Occurrences are mapped as a rare natural
community by the California Department of Fish and Game in the California Natural
Diversity Database (CNDDB).

Maritime chaparral patches in the Elkhorn Slough watershed occur within a matrix of
coast live oak woodland, coastal sage scrub, and annual grassland as well as agricultural
and rural residential development. Maritime chaparral is threatened by removal and
fragmentation due to development, encroachment by invasive exotic species such as

10
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pampas grass, iceplant, and blue gum eucalyptus, and gradual conversion to other habitat
types, particularly live oak woodland.

Today, approximately 2800 acres of maritime chaparral remain in north Monterey
County. Of this, 1700 acres (61%) are within the boundaries of the Elkhorn Slough
watershed. Of the watershed’s maritime chaparral, 350 acres (21%) are within
conservation lands protected by ESF and The Nature Conservancy and 160 acres (9%)
are within Manzanita County Park. The remaining 1190 acres (70%) are in either
developed or as yet undeveloped parcels on privately owned land.

Because we only protect what we know and understand, the key to preserving remaining
maritime chaparral is developing a network of watershed residents, educators, land
managers, land-use decision makers, and scientists who are familiar with chaparral
ecology and with policies and practices designed to protect and restore the habitat. This
understanding will need to be developed in the visitor center and the classroom, in the
laboratory and greenhouse, in the homes and gardens of watershed residents, and in the
wild.
In order to protect and restore the watershed’s maritime chaparral habits the Reserve will
work toward the following objectives over the next five years:

e Preserve existing maritime chaparral in the Elkhorn Slough watershed

e Reduce loss of maritime chaparral due to habitat type conversion

ESNERR Conservation Goal #4
Protect and Restore the Watershed’s Coastal Prairie and

Coastal Scrub Habitats
Coastal prairie and northern coastal scrub are part of a complex and dynamic mosaic of
upland habitats within the Elkhorn Slough watershed. Coastal prairie is a species-rich
habitat that occurs within 100 kilometers of the coast. It hosts not only array of insects,
amphibians, reptiles, birds, and mammals, but also a number of endangered annual forbs.
This habitat can be defined, in part, by its native grass and forb species. Coastal prairie
often coexists with, and frequently has a successional relationship with, northern coastal
scrub (Ford and Hayes in press, Heady et al. 1988, Heady et al. 1992). Coastal scrub is
an assemblage of evergreen shrubs, and within California, ecologists recognize northern
and southern divisions. Northern coastal scrub occurs from Santa Barbara County north
to the Oregon border. In the Elkhorn Slough watershed it is dominated by coyote brush.
Co-dominants include California sagebrush, black sage, coffeeberry, bush monkeyflower,
California blackberry, yellow bush lupine, and poison-oak. This habitat is important for a
variety of small mammals and birds. The mosaic and herbaceous height characteristics of
coastal prairie with northern coastal scrub are critical to the upland habitat quality for
special-status species, including:

e Santa Cruz sunflower (federal and state listed endangered),

e artist's popcornflower (California Native Plant Society 1B: Rare, threatened or

endangered in California and elsewhere 1B),
e peregrine falcon (state listed as endangered),
e northern harrier (species of special concern),

11
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e Santa Cruz long-toed salamander (federally and state listed as endangered),

e California red-legged frog (federally listed as threatened), and

e California tiger salamander (species of special concern) (CalPIF 2004, Becker
1988, L. Ford pers. comm., Hobbs and Mooney 1986).

Unfortunately, both coastal prairie and coastal scrub face significant threats.
Approximately 99% of California native grasslands have been lost over the last 200
years, making them one of the most critically endangered ecosystems in the U.S. (Noss et
al. 1995). Loss of coastal scrub in some parts of California has also been severe. Up to
90 % of the historic acreage of southern coastal scrub has been lost to development (Noss
et al., 1995). Northern coastal scrub is apparently more secure for now, but it too has
declined by over 35% since 1950 (FRRAP 1988:Table 7-4; FRAP 2003), and faces the
same sprawl as Southern California. Within the Elkhorn Slough watershed, coastal scrub
assemblages often face threats from infestation by tall exotic biennials and perennials,
such as poison hemlock, fennel, and jubata grass.

Despite dramatic losses locally and statewide, some remnant coastal prairie and intact
coastal scrub persists in the Elkhorn Slough watershed and on the Elkhorn Slough NERR.
The Reserve will give priority to identifying and preventing the establishment of new
invasive exotic plants in these areas on the Reserve.

In order to protect and restore the watershed’s coastal prairie and costal scrub habits the
Reserve will work toward the following objectives over the next five years:
e Reduce abundance of selected non-native plant and animal species in Reserve
coastal prairie and coastal scrub assemblages.

e Help build support for regional Coastal Prairie and Coastal Scrub projects.
e Implement research that informs regional restoration strategies

ESNERR Conservation Goal #5

Protect and Restore the Watershed’s Coast Live Oak Habitats
Coast live oak (Quercus agrifolia) woodland is common in the Elkhorn Slough watershed
and is often found growing on 15 to 50 percent slopes and loamy sands in the hills east of
the Elkhorn Slough National Estuarine Research reserve (Elkhorn Slough NERR). On
the Reserve, oak woodlands also frequently appear on the slopes of dissected terraces.
Oak woodland can range from dense forests with closed canopies at moderately moist
sites, to widely-spaced open woodland or savannah in drier areas. Oak understory
vegetation is also variable. Where the canopy is closed, understory vegetation often
includes shade-tolerant shrubs, ferns, and forbs. Where trees are scattered, the understory
is commonly made up of grassland and occasional shrubs (Holland 1988). At Elkhorn
Slough NERR, the overstory is made up exclusively of coast live oak, and common
native understory species include poison oak (Toxicodendron diversilobum), sword fern
(Polystichum munitum), California blackberry (Rubus ursinus), hedge nettle (Stachys
bullata), snowberry, (Symphoricarpos albus var. laevigatus), coffeeberry (Rhamnus
californica and R. tomentella), beeplant (Scrophularia californica) and miner’s lettuce

12
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(Claytonia perfoliata). Creeping wildrye (Leymus triticoides) and Santa Barbara sedge
(Carex barbarae) also occur in open woodlands.

Coastal oak woodlands provide habitat for a variety of wildlife species, including many
mammals and a wide range of birds. According to California Partners in Flight and the
Point Reyes Bird Observatory (2002), oak woodlands have the richest wildlife species
abundance of any habitat in California, and may rank among the top three habitat types
in North America for bird richness. The California Wildlife Habitat Relationships
System lists over 200 animals species that live in or otherwise use coastal oak woodlands
in Monterey County. In the Elkhorn Slough watershed these include nesting white tailed
kites (California Fully Protected) and golden eagles (California Species of Special
Concern), Swainson’s hawks (California Threatened), peregrine falcons (California
Endangered), and seasonally, Santa Cruz long-toed salamanders (Federally and
California Endangered).

It is unknown how many oaks in the Elkhorn Slough watershed have been lost over the
last 150 years. Comparisons between mid-nineteenth century surveys and recent aerial
photos hint at large-scale changes. When surveying the boundaries of Spanish land
grants and township and range lines in the 1850s and 60s, the U.S. Surveyor General
mapped many natural features, including oak trees. In the Elkhorn Slough watershed,
oaks were therefore mapped on the boundaries of the San Cayetano, Los Carneros, and
Bolsa Nueva y Moro Cojo ranchos, and along the public lands north of Hall Road, on the
Springfield Terrace, and in the hills approximately 3.5 kilometers east of today’s Elkhorn
Slough NERR. Only half of the survey points shown as coast live oak in the 1800s are
oak habitat today. Approximately 40% of the originally mapped oaks have since been
converted to agricultural fields or grassland, while the other approximately 10% have
since been replaced by non-native eucalyptus or pine trees (U.S. Survey General 1872,
Foreman 1867, Terrell 1859, Day 1854, Freeman 1854).

In order to protect and restore the watershed’s coast live oak habits the Reserve will work
toward the following objectives over the next five years:

e Protect the watershed’s coast live oak habitats from biological invaders.

e Investigate the habitat use of native oak vs. non-native eucalyptus groves.

ESNERR Conservation Goal #6

Reduce Pollution across the Elkhorn Slough Watershed

Estuaries often have particularly high levels of pollution relative to other coastal habitats,
because human uses such as industry, agriculture, residential development, and harbors
are often densely concentrated around them (Kennish 2002). In estuarine habitats of the
Elkhorn Slough watershed, numerous contaminants from a variety of sources have been
identified, and many more no doubt remain undetected. In this largely rural watershed,
the main cause of water and sediment quality degradation appears to be agricultural non-
point source pollution (Caffrey 2002, Phillips et al. 2002).

The Elkhorn Slough National Estuarine Research Reserve’s (Elkhorn Slough NERR)
water quality monitoring program has documented elevated nutrient levels in watershed

13
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wetlands. For instance, in the South Harbor, Tembladero Slough, and old Salinas river
channel, nitrates average over 50 mg/L (vs. safe drinking water standard of 10 mg/L), and
the peak values at these sites are among the highest ever reported for estuarine
ecosystems (Caffrey 2002). In the main channel of Elkhorn Slough, nitrate
concentrations are lower, averaging 5 mg/L or less. However even in these areas strongly
flushed by the tides, higher concentrations occur in the rainy season, partly due to
subwatershed sources. This is shown through data generated for National Estuarine
Research Reserve’s System-wide water quality program, which sometimes detects much
higher level of nutrients in Reserve wetlands on outgoing tides, attributable to local
sources, than on incoming tides. Furthermore, an array of in-situ nitrate monitoring
instruments has recently documented nitrate from Salinas River channel / Tembladero
Slough sources traveling up the Slough, into and well past the Reserve (K. Johnson in
prep; www.mbari.org/lobo).

In order to reduce pollution across the Elkhorn Slough Watershed the Reserve will work
toward the following objectives over the next five years:
e Improve understanding of pollution levels, sources, and effects on coastal
habitats.
e Generate and disseminate information on estuarine values and how they are
affected by pollution.
e Decrease effects of agricultural run-off and erosion on the Reserve.

ESNERR Conservation Goal #7
Monitor Key Indicators of Coastal Ecosystem Health to Enhance
Understanding of Spatial and Temporal Variation and Long-

term Trends

Long-term monitoring programs — those carried out consistently for at least a decade, and
ideally many decades — are vital for detecting spatial and temporal trends in ecosystems,
and for distinguishing natural from anthropogenic perturbations. Long-term datasets
improve our understanding of, and thus decision-making about, complex ecological
processes that occur at large spatial and temporal scales (Vos et al. 2000).

In the Elkhorn watershed, the Elkhorn Slough National Estuarine Research Reserve
(Elkhorn Slough NERR) is ideally suited to designing and implementing long-term
monitoring. There is strong institutional support at the local (Elkhorn Slough NERR) and
national (National Estuarine Research Reserve System) level for carrying out high
quality, consistent monitoring of key indicators of coastal health. The Reserve is
committed to continuing its role as a leader in regional monitoring.

To improve the management of complex coastal ecosystems, it is important to use a
combination of different indicators at multiple scales, from ecosystems to habitats to
species (Noss 1990, Wilson 1994). Reserve monitoring programs fall into three main
categories:
1. Water quality and weather monitoring to characterize overall
ecosystem health

14
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2. Habitat and land use change monitoring to track changes in the extent
and distribution of different land cover classes, and

3. Biological monitoring of threatened species and characteristic
estuarine and coastal communities.

In order to monitor key indicators of ecosystem health in the watershed the Reserve will
work toward the following objective over the next five years:
e Collect, archive, and disseminate consistent, high caliber data on critical
ecosystem characteristics.

The long-term monitoring programs are summarized in Tables 9.1 through 9.6.

ESNERR Conservation Goal #8

Educate the Community about the Watershed and Inspire Them
to Consider Environmental Conservation When Making
Decisions Affecting Elkhorn Slough and Its Watershed

The Reserve offers a mosaic of education programs that are designed to reach a variety of
audiences through different venues using different delivery modes. Based on target
audiences these programs can be grouped into four components:

1. Coastal Training Program — reaching local and regional decision makers though
workshops, workgroups, independent scientific review, distribution of
information, and networking with experts.

2. School Programs — current programs include: K-12 Teacher Professional
Development, Reserve-based Field Experiences, Interactive Virtual Field Trips,
Multicultural Outreach, K-12 and Non-formal Education Partnerships, and
support of college and university courses, community service programs and
student internships.

3. Public Education — centering on the visitor center and five miles of trails, offering
guided tours, special events, and opportunities for outreach to neighbors in the
Elkhorn Slough watershed.

4. Volunteer Program — trains a cadre of community volunteers to assist with the
implementation of the other education programs and also serve to support the
research, monitoring and restoration programs, and other aspects of the operation
of the Reserve.

The challenge for the Reserve’s environmental education program is to offer entry level

experiences for all ages with opportunities to take “courses” of greater depth and
increasing levels of involvement.
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In order to educate the community about the watershed and inspire them to consider
environmental conservation when making decisions affecting Elkhorn Slough and its
watershed the Reserve will work toward the following objective over the next five years:
e Create and implement environmental education programs for school-aged
children, visitors, our watershed neighbors, and decision makers.

ESNERR Conservation Goal #9
Maintain a Viable Base for ESNERR Programs: Organization,

Budget, and Facilities

In order to successfully protect, restore, research, and educate, we must provide a strong
organizational and infrastructure foundation upon which these activities can build.
Important conservation goals can only be fully achieved when the staffs working on them
have a productive and safe environment in which to work, as well as the resources and
tools necessary to do their jobs. The rationale is simple: If an organization is plagued
with unsafe or uncomfortable working conditions, low morale, bad communications,
disorganization, too few funds, a poor public image, or inadequate facilities, it is less able
to accomplish its mission.

In order to maintain a viable base for ESNERR programs the Reserve will work toward
the following objective over the next five years:
e Maintain a productive, safe, and efficient ESNERR work environment.
e Maintain a visible and positive ESNERR image.
e Maintain, repair, and construct ESNERR facilities and infrastructure.

Program Overviews

Administration

People and funding are the basis of all Reserve programs. If either one of these elements
is missing or is mismanaged, the program will fail and conservation goals will not be
attained. Operating in a well-organized manner increases efficiency and productivity.
Positive public relations help garner funding, partnerships, and community support
which, in turn, promotes Elkhorn Slough watershed conservation.

The administration program’s purpose is to provide human and fiscal resource
management to the Reserve and to provide a framework of policies and processes
necessary to support Reserve programs and operations.

Goals
. To provide well-trained staff to achieve the Reserve’s conservation goals.
. To provide a stimulating, healthy work environment for all staff.
. To procure and responsibly manage funding to achieve the Reserve’s

conservation goals.

o To foster cooperation within and between CDFG, NOAA, and ESF.

. To facilitate the development and implementation of clear policies and
procedures to guide the management of the Reserve.
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o To operate the Reserve in a well-organized and efficient manner.
o To provide high quality public information about the Reserve.

Volunteer Program

Reserve volunteers assist with the work of stewardship, research, education, public
outreach, maintenance, and administration. Their hours represent a significant
contribution to Reserve programs. Moreover, the Reserve converts volunteer hours into a
dollar value which is then used as in-kind match for grants. In 2005, the financial value
of volunteer hours to the Reserve was over $100,000.

Some of the benefits of a volunteer program are less directly tangible than a dollar value
represented by their hours worked. Well-trained and enthusiastic volunteers serve as
important community ambassadors for conservation. It has been shown that volunteer
programs are needed by society to provide a venue for like-minded people to get together
and share their passion for a cause. Providing those opportunities, in the context of
working toward important conservation goals, is part of what the Elkhorn Slough
volunteer program can provide.

Purpose

The purpose of the volunteer program is to recruit, train, and support volunteers so they
can effectively assist Reserve and ESF staff in carrying out their conservation goals. Our
core belief is that knowledge of and appreciation for nature precedes and motivates
conservation behavior.

Program Goals
> Address the needs of volunteers
= In order to be productive and have a positive personal experience,
volunteers must enjoy what they do and feel appreciated.

» Maintain a well-organized and well-managed volunteer program
= Clear guidance must be given regarding issues such as policies,
procedures, and minimum requirements for training and service.
Accurate and up-to-date data bases of volunteer information, hours
and type of service must be maintained.

» Focus volunteer efforts on the highest priority needs of the Reserve and ESF
= Annual evaluation of work plans of both staff and volunteers is
necessary to insure that the most important tasks are being given
the greatest effort.

» Maintain high quality volunteer output
= In order to insure that volunteers serve as appropriate and effective
ambassadors for the Reserve and for watershed conservation,
regular evaluation of their performance is necessary. Evaluation
results will inform where training or feedback is needed and will
guide future program planning.
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Education Program

As environmental educators we are facing an increasingly complex challenge, an
obligation of global significance, and an urgency that requires us to be thoughtful and
strategic in our efforts. Some of these challenges include:

» The population of California is incredibly diverse, with over 50 different
languages spoken in the public schools, (Jepsen 2005) and is expected to increase
by 11.3 million to a total of 45 million people by the year 2020, (CDOF 2001).
Likewise, the Monterey Bay Area will see a population increase of over 130,000
people by 2020 and another 156,000 people will arrive by 2050 (Figure 16.1)
(State of California, Dept of Finance 2004). These people will be neighbors to the
Elkhorn Slough and many will inevitably live in its watershed.

» California is also home to one third of “at risk species” identified in the United
States. The state is considered to be one of the 25 most significant biological
hotspots in the world (Stein 2000). There are twenty-one threatened or
endangered species in the Elkhorn Slough and neighboring Pajaro and Salinas
River watersheds.

» Our terrestrial activities are linked to the world’s ocean through watersheds and
estuaries and have had significant detrimental effects. Recent reports from the US
Commission on Ocean Policy (2004) and the Pew Oceans Commission (2003)
have made it abundantly clear that the ocean and coastal habitats are in dire need
of increased study and protection.

The core effort of our education program must continue with even greater urgency as the
population encroaches; people become more urbanized and divorced from nature; and
social, political and economic forces converge in the next decade to determine what will
be left of the natural systems in the watersheds of the central coast.

Purpose

The Reserve’s education programs are designed to address different issues within
different time frames. We strive to strategically define priorities and develop programs
that address:

1. The most immediate threats to coastal habitats and the people (decision
makers) who most need to understand the issues in order to make well
informed decisions. This time frame includes targeted CTP workshops.

2. The issues on an intermediate time frame that require the building of a
baseline of understanding among professionals in both private and public
sectors, public servants (politicians) and the general public who can get
involved in the community decision making process, (public hearings,
planning commissions, general plan updates). The Reserve education
program can help by defining specific research needs, and/or by defining
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and interpreting existing research so people can be involved in discussions
in the larger community pertinent to making well informed decisions.

This time frame includes professional development, a second tier of CTP
workshops, graduate level research, student internships, and collaborations
with college level course instruction.

3. The long-term need of providing quality K-12 education programs to
develop a culture of conservation that includes
I. an awareness, appreciation for and understanding about nature
ii. experience with scientific inquiry and appreciation for the
strengths and limits of science
iii. an understanding of career choices and the education required to
work in these careers
iv. an understanding of the decision making process, power structures
in the community and a desire to be involved in shaping the local
landscape.
This time frame includes teacher professional development, curriculum
development and field experiences for K-12 students.

Goals

To achieve ESNERR’s conservation goals outlined in previous chapters, our programs
must continually adapt to a rapidly changing world to meet high standards of excellence
in content and presentation. The critical information and experiences we provide must be
clearly defined, the audiences understood, and the two brought together in carefully
choreographed workshops, forums, events and activities with the use of appropriate
communication mediums and technologies.

We strive to develop flexible, responsive programs of clearly defined geographical scope,
integrated with the activities/programs of local partners, anchored by the needs of the
local community (both human and non-human) and tied to the goals of our state and
federal partners/agencies. The education staff has acquired expertise in defining the
process of developing and maintaining such adaptive programs through the development
of the Coastal Training Program. As a national program, the CTP is able to access
national resources and apply them to very specific local needs. The CTP operational
model includes the following components, which guarantee program success:

e Ongoing market analysis that help identify key audiences and subjects not

targeted by similar programs;
e Needs assessments that identify specific needs of target audiences;
e A carefully chosen advisory committee that ensures communication with key

partners and networking with appropriate agencies and professionals in the
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region;
e Strategic planning that provides vision while articulating the unique niche that the
Reserve fills in the region;

e Short and long-term performance measures that help to track success and improve
programs.

Aspects of this model are being applied to the other elements of the education program.
(see Chapter X for details)

Research Program

To better fulfill our role as coastal stewards, we need to better understand the complex
process and dynamics of our estuarine watershed and coastal biodiversity. We need to
know more about the relative impacts of various potential threats and about the
effectiveness of different restoration strategies. We need to better characterize the
Slough’s biodiversity to understand which estuarine species need our special support,
because of the key role they play or because of their rarity. Applied conservation
research, while becoming more common, still comprises a tiny minority of the
investigations conducted by academic institutions. The Elkhorn Slough National
Estuarine Research Reserve (Elkhorn Slough NERR) thus plays a critical role in
encouraging, supporting, and synthesizing applied conservation research by regional
scientists. Furthermore, Reserve researchers themselves conduct original conservation
research to address critical gaps in our understanding.

Purpose

In order for coastal managers to make informed decisions, they must possess credible,
relevant information about the systems and species under their charge. History has
shown us what can happen when human actions, often with the best of intentions, are
taken without proper knowledge of the consequences. Research is necessary to help
insure the intended consequences are realized and to help minimize the risk of unintended
consequences of human activities.

Goals

According to the CZMA, a key goal of the Reserves is to “conduct and coordinate
estuarine research within the System, gathering and making available information
necessary for improved understanding and management of estuarine areas.”

In order to meet this overarching coastal program goal, we strive to..

. Detect short term variability and long term change in Elkhorn Slough and its
watershed through various monitoring projects

o Produce unbiased, scientifically robust data as a result of short-term applied
conservation research

. Disseminate data, reports, theses, research conclusions, and other relevant
scientific information about Elkhorn Slough available

. Facilitate and encourage research to fill the highest-priority data gaps
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o Encourage research by outside scientists
o Archive scientific information about Elkhorn Slough

Stewardship Program

California is a biological rich region, home to well over 4000 species of plants and almost
600 species of vertebrates (Myers et al 2000), but most of the state’s natural ecosystems
face serious anthropogenic threats. California has been designated a biodiversity hotspot,
or an area where exceptional concentrations of endemic species are undergoing
exceptional losses of habitat (Myers et al 2000). These losses occur in two basic ways.
The first is through conversion, or the outright change of natural habitat into developed or
agricultural areas. The second is through qualitative losses which involve changes or
degradation in the structure, function, or composition of an ecosystem. At some level of
degradation, an ecosystem ceases to be natural (Noss et al. 1995). Losses due to both
conversion and degradation have been significant. California native grasslands have
been reduced to about one percent of their original extent, both through land conversion
and degradation by exotic species invasions. Other seriously threatened ecosystems
include wetlands and riparian woodlands, which have been reduced to 10 percent or less
of their original area (Noss et al. 1995). Predictably, many of the animal species
dependent on these habitats have declined as well.

The Elkhorn Slough watershed shares many of the same human impact issues as other
habitats across the state and the nation. For example, the Elkhorn Slough National
Estuarine Research Reserve’s (Elkhorn Slough NERR) grassland and oak woodland
understories are, with few exceptions, highly degraded and invaded by exotic plants; its
freshwater springs have been almost entirely lost due to groundwater overdraft; and 75%
of its historical salt marshes have been lost through conversion, first to agricultural land,
and later to mudflats and permanently subtidal lagoons. In order to preserve the natural
habitats that remain, the Elkhorn Slough Reserve’s stewardship program gives high
priority to habitat protection within Reserve boundaries. In areas already degraded by
past land uses, invasive species, or pollution, the stewardship program endeavors to
sustainably recover or restore at least some of the lost aspects of local biodiversity and
natural processes.

Purpose

The purpose of the Reserve’s stewardship program is to protect and restore coastal
habitats in the Elkhorn Slough watershed, with emphasis on the Elkhorn Slough NERR.
The stewardship staff works collaboratively with the Reserve research and education staff
to design and implement a number of projects including invasive species control,
endangered species management, habitat mapping, ecological restoration, erosion control,
community outreach, and applied research. CTP often provides information critical to
scientifically-sound project design, and Reserve volunteers are frequently instrumental in
project implementation. Through these actions, the stewardship program helps to protect
and rehabilitate the diversity and integrity of native species and communities natural to
the region. The main components of the stewardship program are briefly described
below.
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Goals

The Reserve’s key stewardship goals are to:

Protect intact, native habitats and sensitive species

Restore degraded conservation targets

Manage habitats that require ongoing manipulation

Use restoration science and or adaptive management techniques that allow us to
share, scientifically, with other land managers which techniques work, and which
do not.

VVVY

Operations and Facilities Program

It is difficult and sometimes even impossible to achieve many conservation goals without
a healthy physical infrastructure in place. Buildings, roads, and parking areas must be
built and maintained in order for basic activities to take place. Providing researcher and
public access as well as interpretive services presents another suite of physical site needs
and an increased responsibility to public health and safety.

Some operations and facilities activities overlap strongly with the Stewardship Program.
For example, managing weeds is important for both improving native habitat and for fire
protection.

Purpose

The purpose of the operations and facilities program is to provide a stable foundation of
infrastructure upon which the Reserve’s research, education, stewardship, and
administration programs can succeed.

Goals

Elkhorn Slough NERR will strive to plan, construct, and operate facilities that:
e are well-maintained, attractive, safe, and fully-functional,
e comply with the requirements of the Americans with Disabilities Act,
e support multiple Reserve goals,
e minimize environmental impacts.
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Chapter I.

Introduction

This document is the second edition of the management plan for the Elkhorn Slough
National Estuarine Research Reserve (Elkhorn Slough NERR), and covers the period
from 2007-2011. This plan is a significant revision of the original management plan that
was approved by the California Department of Fish and Game (CDFG) and the National
Oceanic and Atmospheric Administration (NOAA) in 1985.

The first iteration of the management plan was developed after inclusion of the Elkhorn
Slough NERR into the National Estuarine Research Reserve System (NERRS). During
the development of the 1985 plan the Reserve was still in its infancy with most of its
programs still just concepts on paper. However, over the last 20 years, through the hard
work of many individuals, the Reserve has steadily evolved. Today the Elkhorn Slough
NERR supports fully-functioning research, education, coastal training, and stewardship
programs that are making significant contributions to the conservation of the estuary and
its watershed. But the environmental threats facing the Reserve and the surrounding

watershed remain great and there is still much work to be done.

A. Purpose and Scope of Management Plan

Federal regulations (15 C.F.R. Part 921.13) require each National Estuarine Research
Reserve to have a federally-approved management plan that provides direction for the
Reserve programs by identifying goals and objectives, management issues, strategies, and
proposed actions for meeting established goals and objectives. Management plans
provide the basis for evaluation of the reserve pursuant to Section 312 of the Coastal
Zone Management Act (CZMA).

The Elkhorn Slough NERR 2007-2011 Management Plan provides an overview of the:
» environmental threats facing the Elkhorn Slough NERR and its watershed,
» long-term goals the Reserve has developed in order to mitigate those threats and
achieve the Reserve’s Mission,
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> Reserve’s objectives and strategies to move these goals forward over the next five

years.

This management plan has been developed in accordance with the regulations of CDFG
and NOAA, including all provisions for public involvement. It is consistent with the

congressional intent of Section 315 of the CZMA, as amended.

B. Description, Mission, and Goals of the NERRS

The National Estuarine Reserve System was created by the Coastal Zone Management
Act (CZMA) of 1972, as amended, 16 U.S.C. Section 1461, to augment the Federal

Coastal Zone Management (CZM) Program. The CZM Program is dedicated to

comprehensive, sustainable management of the nation’s coasts.

The reserve system is a network of protected areas established to promote informed
management of the Nation’s estuaries and coastal habitats. The reserve system currently
consists of 27 reserves in 22 states and territories, protecting over one million acres of

estuarine lands and waters.

NERRS Mission

As stated in the NERRS regulations, 15 C.F.R. Part 921.1(a), the National Estuarine
Research Reserve System mission is:

the establishment and management, through Federal-state cooperation, of a national
system of Estuarine Research Reserves representative of the various regions and
estuarine types in the United States. Estuarine Research Reserves are established to
provide opportunities for long-term research, education, and interpretation.

Goals

Federal regulations, 15 C.F.R. Part 921.1(b), provide five specific goals for the reserve

system:
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(1) Ensure a stable environment for research through long-term protection of National

Estuarine Research Reserve resources;

(2) Address coastal management issues identified as significant through coordinated

estuarine research within the System;

(3) Enhance public awareness and understanding of estuarine areas and provide
suitable opportunities for public education and interpretation;

(4) Promote Federal, state, public and private use of one or more Reserves within the

System when such entities conduct estuarine research; and

(5) Conduct and coordinate estuarine research within the System, gathering and
making available information necessary for improved understanding and

management of estuarine areas.

National Estuarine Research Reserve System Strategic Goals 2005 — 2010

The reserve system began a strategic planning process in 1994 in an effort to help NOAA
achieve its environmental stewardship mission to “sustain healthy coasts.” In conjunction
with the strategic planning process, the Estuarine Reserves Division (ERD) and reserve
staff have conducted a multi-year action planning process annually since 1996. The
resulting three-year action plan provides an overall vision and direction for the reserve
system. As part of this process, the reserve system developed a vision: Healthy estuaries
and watersheds where coastal communities and ecosystems thrive; and mission: To
practice and promote coastal and estuarine stewardship through innovative research and
education, using a system of protected areas. The following goals are outlined in the
2005-2010 Strategic Plan.

Goals:
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1. Strengthen the protection and management of representative estuarine ecosystems

to advance estuarine conservation, research and education.

2. Increase the use of reserve science and sites to address priority coastal

management issues.

3. Enhance peoples’ ability and willingness to make informed decisions and take

responsible actions that affect coastal communities and ecosystems.

Biogeographic Regions

NOAA has identified eleven distinct biogeographic regions and 29 subregions in the
U.S., each of which contains several types of estuarine ecosystems (15 C.F.R. Part 921,
Appendix I and 11). When complete, the reserve system will contain examples of
estuarine hydrologic and biological types characteristic of each biogeographic region. As
of 2006, the reserve system includes 27 reserves and two reserves in the process of
designation. The reserves are listed below by biogeographic region and subregion with

their designation date denoted in parentheses (Figure 1.1).
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® s

® designated O proposed

Acadian - Southern Gulf of Maine
1. Wells Reserve, Maine (1984)
2. Great Bay Reserve, New Hampshire (1989)
Virginian - Southern New England
3. Waquoit Bay Reserve, Massachusetts (1988)
4. Narragansett Bay Reserve, Rhode Island (1980)
5. Hudson River Reserve, New York (1982)
Virginian — Middle Atlantic
6. Jacques Cousteau Reserve, New Jersey (1998)
7. Delaware Reserve (1993)
Virginian - Chesapeake Bay
8. Chesapeake Bay Reserve, Maryland (1985,1990)
9. Chesapeake Bay Reserve, Virginia (1991)
Carolinian — North Carolina
10. North Carolina Reserve (1985,1991)
Carolinian — South Atlantic
11.North Inlet-Winyah Bay Reserve, South Carolina (1992)
12. ACE Basin Reserve, South Carolina (1992)
13. Sapelo Island, Georgia (1976)
Carolinian - East Florida
14. Guana Tolomato Matanzas Reserve, Florida (1999)
West Indian — West Florida
15. Rookery Bay Reserve, Florida (1978)

Louisianan — Panhandle Coast
16. Apalachicola Reserve, Florida (1979)
17. Weeks Bay Reserve, Alabama (1986)
Louisianan — Mississippi Delta
18. Grand Bay Reserve, Mississippi (1999)
Louisianan — Western Gulf
19. Mission-Aransas Reserve, Texas (2006)
Californian — Southern California
20. Tijuana River Reserve, California (1982)
Californian — Central California
21. Elkhorn Slough Reserve, California (1979)
Californian — San Francisco Bay
22. San Francisco Bay, California (2003)
Columbian - Middle Pacific
23. South Slough Reserve, Oregon (1974)
Columbian - Puget Sound
24. Padilla Bay Reserve, Washington (1980)
Great Lakes - Lake Erie
25. Old Woman Creek, Ohio (1980)
Great Lakes - Lake Ontario
26. St. Lawrence River, New York (Proposed)
Fjord — Aleutian Islands
27. Kachemak Bay Reserve, Alaska (1999)
West Indian — Caribbean
28. Jobos Bay Reserve, Puerto Rico (1981)

Figure 1.1. Map of the reserves and represented bioregions in the National Estuarine Research

Reserve System.
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Reserve Designation and Operation

Under Federal law (16 U.S.C. Section 1461), a state can nominate an estuarine ecosystem

for Research Reserve status so long as the site meets the following conditions:

1. The area is representative of its biogeographic region, is suitable for long-term
research and contributes to the biogeographical and typological balance of the

System;

2. The law of the coastal State provides long-term protection for the proposed Reserve's

resources to ensure a stable environment for research;

3. Designation of the site as a Reserve will serve to enhance public awareness and
understanding of estuarine areas, and provide suitable opportunities for public

education and interpretation; and

4. The coastal State has complied with the requirements of any regulations issued by the

Secretary of Commerce.

Reserve boundaries must include an adequate portion of the key land and water areas of

the natural system to approximate an ecological unit and to ensure effective conservation.

If the proposed site is accepted into the reserve system, it is eligible for NOAA financial
assistance on a cost-share basis with the state. The state exercises administrative and
management control, consistent with its obligations to NOAA, as outlined in a
memorandum of understanding. A reserve may apply to NOAA’s ERD for funds to help
support operations, research, monitoring, education/interpretation, stewardship,

development projects, facility construction, and land acquisition.
National Estuarine Research Reserve System Administrative Framework

The Estuarine Reserves Division of the Office of Ocean and Coastal Resource

Management (OCRM) administers the reserve system. The Division establishes
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standards for designating and operating reserves, provides support for reserve operations
and system-wide programming, undertakes projects that benefit the reserve system, and
integrates information from individual reserves to support decision-making at the national
level. As required by Federal regulation, 15 C.F.R. Part 921.40, OCRM periodically
evaluates reserves for compliance with Federal requirements and with the individual

reserve’s Federally-approved management plan.

The Estuarine Reserves Division currently provides support for three system-wide
programs: the System-Wide Monitoring Program, the Graduate Research Fellowship
Program, and the Coastal Training Program. They also provide support for reserve
initiatives on restoration science, invasive species, K-12 education, and reserve specific

research, monitoring, education and resource stewardship initiatives and programs.

C. Description and Mission of the Elkhorn Slough NERR
The Elkhorn Slough NERR is an ecologically diverse 583 hectare (1,439 acre) protected

area located on the eastern shore of the Elkhorn Slough, near the Monterey Bay in
Central California (Figure 1.2). Elkhorn Slough is a seven-mile arm of the Monterey Bay
located half way between the cities of Santa Cruz and Monterey. This arm bends as it

extends inland, and at the “elbow” lies the Reserve.

As the primary terminus of the Elkhorn Slough watershed, the Reserve is part of a
biologically rich system containing a diverse landscape of estuarine habitats, freshwater
ponds, and hills containing native upland vegetation. These areas are interspersed with

roads, working farms and residential housing.

Within the Reserve’s boundaries there are lowland areas containing salt marsh, mudflats,
and tidal lagoons, which flow into the slough’s main channel. The Reserve’s upland
areas contain coastal prairie, maritime chaparral, oak woodland, pine and eucalyptus
forest, and riparian/freshwater habitats.

Elkhorn Slough’s tidal waters are part of the Monterey Bay National Marine Sanctuary,
which is the largest of thirteen sanctuaries in the National Marine Sanctuary System. The

29



Final ESNERR Management Plan 2007-2011 Chapter I. Introduction

entire Elkhorn Slough estuary has also been designated a Globally Important Bird Area
by the American Birding Conservancy, and a Western Hemisphere Shorebird Reserve by

the Manomet Bird Observatory.

The Elkhorn Slough NERR represents the California Biogeographic Region and is
protected for long-term research, water-quality monitoring, education and coastal
stewardship. The Reserve also offers opportunities for public access and is home to an
award-winning visitor’s center. The property features several well-maintained hiking
trails and has boardwalks, a wildlife viewing blind, and a fully-accessible scenic

overlook.

The Reserve is owned and managed by CDFG and operates in partnership with NOAA
and the local, non-profit Elkhorn Slough Foundation (ESF). At the State level, the
Reserve is administered through DFG’s Central Coast Regional Office (Region 3) located

in Yountville.

ESNERR Mission
The mission of the Elkhorn Slough National Estuarine Research Reserve is to
improve the understanding and stewardship of Elkhorn Slough and its

watershed.

30



Final ESNERR Management Plan 2007-2011

Chapter I. Introduction
To Santa En.u* \

2
=
B
-]
2
-
B
-1
g
2
-

Figure 1.2. Map of the Elkhorn Slough in Central California.
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D. Description and Mission of the CDFG

In 1870 the Board of Fish Commissioners was established “to provide for the restoration

and preservation” of fish in California waters. This was the first wildlife conservation
agency in the country. In 1878 the scope of the agency was expanded to include the
management of game as well as fish and the agency’s name was later changed to the
California Department of Fish and Game.

Today, CDFG maintains native fish, wildlife, plant species and natural communities for
their intrinsic and ecological value and their benefits to people. This includes habitat
protection and maintenance in a sufficient amount and quality to ensure the survival of all
species and natural communities. The department is also responsible for the diversified
use of fish and wildlife including recreational, commercial, scientific and educational

uses.

CDFG Mission
The mission of the Department of Fish and Game is to manage California’s diverse
fish, wildlife, and plant resources, and the habitats upon which they depend, for their

ecological values and for their use and enjoyment by the public.

E. Description and Mission of the ESF

The Elkhorn Slough Foundation (ESF) is a nonprofit, member-supported organization

working to conserve and restore Elkhorn Slough and its watershed. The Foundation
works with ESNERR and other local, state, and national constituencies.

ESF was formed in 1982 primarily to support the work of the newly created Elkhorn
Slough NERR. Its early successes included the creation of the volunteer, education and
research programs at the Reserve and opening and expanding public access. Within a
decade ESF took on a new role, when it began managing 800 acres of land owned by The
Nature Conservancy. By the late 1990s ESF made the strategic decision to acquire,

protect, and manage land itself.
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In 1999, ESF adopted the Watershed Conservation Plan, developed with key partners
including the Elkhorn Slough NERR. This plan remains the basis for ESF’s Strategic
Initiative. The plan calls for the balanced conservation of land and embraces the notion
of a "working landscape.” It calls for the protection of lands in four areas: the "Northern
Crescent” of Elkhorn Slough, bordering on Carneros Creek, the Slough's primary source
of fresh water; the "Southern Crescent" of the Slough, bordering on the Reserve; Moro
Cojo Slough, which lies south of Elkhorn Slough; and the wetlands of the Springfield

Terrace, west of the slough.

ESF currently manages more than 3,500 acres of conservation lands.

ESF Mission
The mission of the Elkhorn Slough Foundation is to conserve and restore Elkhorn

Slough and its watershed.

F. National Focus on Estuarine Conservation

Estuaries—the vibrant coastal zones where rivers join with the sea—are uniquely
productive natural systems. An estimated 95 percent of commercial fish and 85 percent
of sport fish spend a portion of their lives in estuarine and coastal habitats (Pew Oceans
Commission. 2003). But like so many natural environments, the nation’s estuaries have
fallen on hard times. Since the arrival of the Pilgrims, over half of our fresh and saltwater
wetlands—more than 110 million acres—have been lost to development (Pew Oceans
Commission. 2003). Within the estuaries that remain, human impacts are taking a toll.

In 2001, 23 percent of the nation’s estuarine areas were considered impaired for
swimming, fishing, or supporting marine species (U.S. Commission on Ocean Policy.
2004).

The degradation of the nation’s estuaries has come from multiple sources. Polluted

runoff from the land has degraded estuarine habitats. A decline in fish stocks has

weakened a complex web of marine life. Non-native species have been introduced, both
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intentionally and accidentally, often resulting in significant economic costs, risks to

human health, and ecological consequences that we are only beginning to comprehend.

Reversing human’s impact on estuaries has taken on increased urgency in recent years, in
part because things could get much worse. Experts predict that by 2025, 75 percent of
our population will live within 50 miles of the coast (U.S. Commission on Ocean Policy.
2004).

On a national level, several groups have recently mapped strategies for protecting our
oceans, coasts, and estuaries. Two of these groups, the United States Oceans
Commission and the Pew Oceans Commission, have recommended several policy
initiatives, some of which have already taken effect and many others that are being

discussed on both the state and federal levels.

An initiative more specific to estuaries, the Estuary Restoration Act, was passed in 2000
and resulted in the creation of A National Strategy to Restore Coastal and Estuarine
Habitats (RAE and NOAA. 2002). The Act makes a strong federal commitment and
encourages public-private partnerships to restore habitat in America’s estuaries.
Specifically, the Act:

» Makes restoring America’s estuaries a national priority.
Creates the federal Estuary Habitat Restoration Council.
Requires development of an Estuary Habitat Restoration Strategy.
Sets a goal of restoring one million acres of estuarine habitat by 2010.
Authorizes $275 million over five years for restoration projects.

YV V. V V V

Requires enhanced monitoring, data sharing, and research capabilities.

G. Conservation of Elkhorn Slough

Elkhorn Slough has faced many of the same human impact issues as other estuaries
across the nation. Over the past 150 years, human actions such as the diking and draining
of wetlands, diversion of a river, and the construction of a railroad, boat harbor, roads,

dams, and levees have seriously altered tidal, freshwater, and sediment processes in the
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modern day Elkhorn Slough watershed. Hundreds of acres of salt marsh, channel, and

tidal creek habitats have been lost or degraded as a result of these human modifications.

In addition to these local changes, at the state level California is home to one third of “at
risk species” identified in the United States. The state is considered to be one of the 25
most significant biological hotspots in the world (Figure 1.3) (Stein 2000). There are
twenty-one threatened or endangered species in the Elkhorn Slough and neighboring
Pajaro and Salinas River watersheds (see Appendix 5).

Beginning in earnest in the 1970’s a large citizen movement to protect Elkhorn Slough
and its surrounding watershed began to take shape. This led the state to recommend that
a management plan be developed for the Elkhorn Slough watershed and that both the

Monterey Bay and Elkhorn Slough be considered for designation as national sanctuaries.
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Figure 1.3 Map of biological hotspots found in the United
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In 1974, the California Coastal Commission, acting on recommendations from the public
and local agencies, nominated Elkhorn Slough for designation as a federal estuarine
sanctuary. In 1980, 405 hectares (1,000 acres) of Elkhorn Slough lands located on the
old Elkhorn Dairy were purchased by the CDFG and the Elkhorn Slough Ecological
Reserve was formed. With the site’s Federal designation came the name Elkhorn Slough
National Estuarine Sanctuary, and later the name was changed to the Elkhorn Slough
NERR. Also, the CDFG purchased 283 hectares (700 acres) on the north side of the
slough near its mouth and created the Moss Landing Wildlife Area.

In addition to the state-owned protected lands, during the last 20 years more than 3,000
hectares (7,000 acres) of key watershed habitats have been acquired and protected by

ESF and The Nature Conservancy.

Today, an impressive variety of agencies, organizations, and individuals dedicate

themselves, in whole or in part, to the conservation of Elkhorn Slough and its watershed.
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Estuary-Related Recommendations from the United States Oceans
Commission& the Pew Oceans Commission:

U.S. Oceans Commission
Sound Science for Wise Decisions

Double the nation’s investment in ocean research, launch a new area of ocean
exploration, and create the advanced technologies and modern infrastructure needed to
support them.

Implement the national Integrated Ocean Observing System and a national monitoring
network.

Education—A Foundation for the Future

Improve ocean-related education through coordinated and effective formal and informal
efforts.

Specific Management Challenges

Strengthen coastal and watershed management and the links between them.

Set measurable goals for reducing water pollution, particularly from non-point sources,
and strengthen incentives, technical assistance, enforcement, and other management tools
to achieve those goals.

Reform fisheries management by separating assessment and allocation, improving the
Regional Fishery Management Council system, and exploring the use of dedicated access
privileges.

Pew Oceans Commission
Preserving Our Coasts

Develop an action plan to address non-point source pollution and protect water quality on
a watershed basis.

Identify and protect from development habitat critical for the functioning of coastal
ecosystems.

Institute effective mechanisms at all levels of government to manage development and
minimize its impact on coastal ecosystems.

Redirect government programs and subsidies away from harmful coastal development
and toward beneficial activities, including restoration.

Science, Education, and Funding

Develop and implement a comprehensive national ocean research and monitoring
strategy.

Double funding for basic ocean science and research.

Improve the use of existing scientific information by creating a mechanism or institution
that regularly provides independent scientific oversight of ocean and coastal
management.

Broaden ocean education and awareness through a commitment to teach and learn about
our oceans, at all levels of society.
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Elkhorn Slough NERR Mission, Vision, & Beliefs

MISSION
The mission of the Elkhorn Slough National Estuarine Research Reserve is to improve the
understanding and stewardship of Elkhorn Slough and its watershed.

ESNERR VISION
ESNERR is a hub of substantive research, education, and resource management which models:

» biodiversity through the protection of existing native habitat and the restoration of
disturbed habitat through adaptive management practices

» quality, hands-on interaction with watershed habitats without significant negative
impact on the environment

 inspiration of diverse audiences to make personal commitments to environmental
stewardship

» objective and responsible information exchange, interaction, and learning

» broad-based community involvement

* sound, up-to-date, and fiscally responsible infrastructure

* high professional standards by staff and volunteers

» long-term strategic planning

ESNERR STATEMENT OF BELIEFS
Global environmental health depends on widespread commitment to stewardship, both
individually and collectively.

As an integral part of a natural system, the Reserve should maintain a watershed perspective.

Conservation best served when education, research, and resource management are
interdependent and mutually supportive.

Reserve education should reflect best educational practice.
Everyone has the capacity to increase their knowledge and appreciation of the environment.
Reserve research should adhere to the highest standards of scientific inquiry.

Research should be widely accessible and results should be disseminated in a manner which is
timely, clear, accurate, and unbiased.

Research should guide resource management decisions.

Optimal management of the Reserve contributes to long-term global environmental health.
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Chapter II.

ESNERR Conservation Planning Process

To achieve long-term measurable conservation success in the Elkhorn Slough watershed,
we combined Reserve-developed methodologies with tools developed by the disciplines
of conservation planning and program design in a novel approach we hope will provide
future direction to Reserve staff and their conservation partners. We first used extensive
staff expertise and existing data to create a conservation assessment, which helped us to
prioritize conservation targets. We then analyzed those targets to ascertain their
predominant stresses and overall threats. Finally, we developed a comprehensive list of
all of the actions needed to address stresses and threats and prioritized those actions
which we felt could be achieved in the next 5 years. We plan on continuing this process,
honing our conservation planning by collecting better information, and monitoring our

performance in the coming years.

A. Conservation Assessment Framework

Conservation Action Planning

To assess the current environmental state of the Elkhorn Slough watershed, Elkhorn
Slough NERR used a modified version of a conservation planning tool developed by the
Nature Conservancy, referred to here as “Conservation Project Planning Workbook”
(CPPW) (The Nature Conservancy 2005). The CPPW methodology provides a science-
based approach for developing and evaluating the effectiveness of conservation
strategies. The CPPW approach focuses on documenting and detailing the following

components:

» Systems: Out of the entire list of all possibilities, define and prioritize fewer than
8 focal conservation targets, describing their key ecological attributes.

» Stresses: Identify the most serious types of impacts which threaten the
conservation targets. Prioritize the stresses according to its severity and the

geographic extent of its impact.
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> Sources of stress: Clearly articulate the causes or agents of destruction or
degradation. Rank these sources according to the ability to reverse it and its
contribution to each stress.

» Strategies: List the full array of actions necessary to abate the threats or enhance
the viability of the conservation targets. Determine who would be responsible for
each, and how much time and money it would take to accomplish these tasks.

» Success measures: Define the specific thresholds that would determine success in
protecting the systems. Detail the monitoring process for assessing progress in

abating threats and improving the biodiversity health of a conservation area.

The logic underlying the CPPW framework is simple (Figure 2.1). It works by
identifying priority conservation targets, which in the Reserve’s case consist of
ecosystems (all species associated with plant communities) and maintaining the long-
term viability of these targets. The process focuses on the actions and resources that must

be brought to bear to address the sources of the stresses to conservation priorities.
The Elkhorn Slough NERR used the first three steps of TNC’s CPPW framework:

prioritizing conservation targets (systems), describing each target’s critical stresses and

sources of those stresses, and ranking those identified stresses.
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Figure 2.1. Framework for the Five S conservation planning tool (Low 2003).

progressing through the first three steps of the CPPW process, the Elkhorn Slough

NERR staff reanalyzed the targets by ranking each in terms of:

estimated historical acreage loss,

significance of the representation of the habitat in the watershed,

number of listed species within the conservation target,

overall urgency of addressing the conservation target in the near future,
feasibility of restoration of the conservation target,

the relative importance of the Reserve’s niche in addressing the conservation

target, and
whether staff felt that addressing the conservation target was within the Reserve’s

Mission.

The purpose of this reanalysis was to rank the targets derived through the CPPW analysis

because staff felt that financial and time resources were too limited to equally prioritize

all targets. Staff also felt it important to corroborate the detailed, quantitative (‘bottom

up’)

CPPW approach with a more qualitative (‘top down’) approach — such a pairing of

approaches has been suggested in the conservation literature (Hockings 2003).
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Logic Models

In approaching the final two steps of the CPPW framework (*strategies’ and measures of
‘success’), the Elkhorn Slough NERR incorporated yet a third conservation planning
approach, the logic model framework. The logic model framework is gaining popularity
in program development throughout the United States (University of Wisconsin
Extension 2006) and many in the NERR system are increasingly familiar with it because
of training through NOAA'’s Coastal Services Center (Hinchcliff 2004). The logic model
approach is designed to help clearly articulate long term goals and identify the suite of
actions necessary to achieve those goals. The approach also requires identification of
“SMART®” objectives for short, mid, and long term timeframes that would indicate

progress towards the long term goal (Figure 2.2).

Planning

F Y

Short-Term Mid-Term | | Long-Term
Resources | ‘Activiﬁes | |Dutput5‘ Outcomes QOutcomes | | Outcomes

=
L

Implementation & Management

Figure 2.2: The essential elements of a typical program logic model, which is read from
left to right using the terms “if” and “then” between boxes (e.g., if | have these resources
then | will hold these activities; if | hold these activities, then | will get these outputs,

etc.)

B. Description of Watershed Conservation Threats

Within the Elkhorn Slough watershed, we prioritized six of what we felt were the most
threatened habitat types to include as the conservation targets as defined by the CPPW
process. We avoided listing the suggested 8 top conservation targets because we felt that

focusing on six would better focus limited conservation resources. Later in the planning

! SMART acronym: Specific — Objectives should specify what they want to achieve; Measurable — You
should be able to measure whether you are meeting the objectives or not; Achievable - Are the objectives
you set, achievable and attainable?; Realistic — Can you realistically achieve the objectives with the
resources you have? Time — When do you want to achieve the set objectives?
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process, we further narrowed the conservation targets to five, grouping the riparian and
freshwater wetlands into a single category. These are:

1. Tidal estuary

2. Coastal prairie/Coastal scrub

3. Maritime chaparral

4. Riparian/Freshwater wetlands

5

Coast live oak woodlands

We then identified the stresses affecting each of these systems (Table 2.1) and looked at
the relative seriousness of the stress, which is a function of the following two factors:
> Severity of damage. What level of damage to the conservation target over at
least some portion of the target occurrence can reasonably be expected within 10
years under current circumstances? Total destruction, serious or moderate
degradation, or slight impairment?
» Scope of damage. What is the geographic scope of impact to the conservation
target expected within 10 years under current circumstances? Is the stress

pervasive throughout the target occurrences, or localized?

For each of the five conservation targets, we identified one or more stresses that ranked
either “high” or *“very high” in terms of severity and/or scope of the stress (Table 2.1).
We also identified 3 of the most important sources of those stresses: agricultural

activities, invasive species, and residential housing (Table 2.2).

C. ESNERR Conservation & Organizational Goals
Using the “high” and “very high” stresses identified during the TNC CPPW process, we

developed a set of long-term conservation goals. The first six goals focus on protecting
and enhancing native biodiversity and natural ecological processes in the watershed.
Goals seven and eight are broader and support a more general understanding and
appreciation of coastal ecosystems. The last goal is the Reserve’s organizational goal and
supports the long-term health of the Reserve’s human and physical organization. This

last goal is critical to achieving the aforementioned conservation goals.
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The Reserve’s long-term goals are:

Habitat-Specific Conservation Goals
1. Protect and restore the watershed’s key estuarine habitats
2. Protect and restore the watershed’s key freshwater wetland habitats
3. Protect and restore the watershed’s key maritime chaparral habitats
4. Protect and restore the watershed’s key coastal prairie habitats

5. Protect and restore the watershed’s key coast live oak habitats

Broad Conservation Goals
6. Reduce pollution across watershed habitats

7. Monitor priority habitats and key species in the watershed and identify
emerging threats

8. Educate the community and inspire them to consider environmental
conservation when making decisions that affect Elkhorn Slough and its
watershed

Human and Physical Organization Goal

9. Maintain a viable Elkhorn Slough NERR organization.
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Table 2.1. Rank of stresses affecting priority conservation targets
in the Elkhorn Slough watershed

Overall
resses TS |seveny |Scope | Stress
Tidal Estuary
Erosion High Very High | High
Restriction of flow High High High
Pollution High Very High | High
Biological invasions High Very High | High
Coastal Prairie/Coastal Scrub
Biological invasions High Very High | High
Maritime Chaparral
Altered fire regime High Very High | High
Habitat conversion Very High | High High
Biological invasions High Medium Medium
Altered adjacent habitat Medium High Medium
Erosion Medium Medium Medium
Riparian
Pollution High Very High | High
Altered adjacent habitat High High High
Fluctuation of groundwater levels | High Very High | High
Freshwater Wetlands
Pollution High High High
Groundwater Very High | High High
Altered sediment deposition High High High
processes
Biological invasions High Very High | High
Altered hydrologic regime High High High
Coast Live Oak/Woodland
Habitat conversion Very High | Medium Medium
Biological invasions High High High
Erosion Medium Low Low
Altered adjacent habitat Medium Medium Medium
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Table 2.2. Rank of threats (sources of ecological stresses) across six priority conservation targets of the Elkhorn
Slough Watershed.

Tidal Coastal c | c I
Threats Across Systems o 'aa Freshwater | Prairie/Coas| C&Ntr@ oast live Overall
Rlparlan estuarine Wetlands tal Scrub maritime oak Th t Rank
. . system chaparral | woodland reat kan
Project-specific threats Complex
1 |Agricultural activities - High _
2 |Residential housing High High High High
3 |Invasive Species High - - High
4 Water restriction devices: management for . . .
ecosystem services other than indigenous
5 |Roads - - -
6 |Moss Landing Harbor - High - - - -
7 |Altered Fire Regime - - - - High -
8 [Mosquito abatement - - High - - -
9 Air nutrient loading from atmosphere and
agriculture
10 [Commercial and Industrial Development - - -
11 [Increased public access to Slough - - - -
12 [Introduced Genetic Material - - - -
13 Development of certain areas for ecosystem
services
14 Removal of ungulate grazing - inappropriate
grazing regimes
15 [Invasion of Baccharis - - - - -
16 [Dumping - - - -
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D. Prioritization of Goals and Actions

We identified a comprehensive list of actions appropriate for the Elkhorn Slough NERR.
These actions were paired with the aforementioned outputs and spanned research,
education, stewardship and land acquisition. Reserve staff then worked to prioritize those
actions that could reasonably be approached over the next five years with the resources

available.

The prioritization process involved two steps. In the first, we prioritized the Reserve’s
long-term goals by scoring each for:
e Potential for conservation return versus investment,
e Number of endangered and threatened species within the target,
e Overall urgency of addressing the target in the near future,
e The relative importance of ESNERR staff expertise in addressing the target, and
e Whether staff felt that the target warranted ESNERR involvement because of
NERRS mission.

Second, each program lead further prioritized by suggesting which of their program’s

actions could be achieved with the resources that program typically can engender.

The final product was a list of actions that will be worked on over the next five years and
which are the focus of this management plan. Actions that were not prioritized because
of lack of resources (winnowed from the second prioritization process, above) remain of
great importance and are included in this management plan in hopes of acquiring
additional resources. We will seek additional funding and work with our partners to
strategize ways to complete any of the actions remaining from the logic models we
developed so that all of the prioritized goals will be accomplished. To do this, we will be
embarking on a science-based strategic planning process during the course of this

management plan’s timeframe.

E. Strategic Planning and Adaptive Management
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The Elkhorn Slough NERR continues its conservation leadership through ongoing
strategic planning that updates and populates the conservation planning tools we have
developed through this management planning process. For each conservation goal, we
have formed working groups that will meet periodically to improve and update the
planning that has occurred thus far. For instance, we will develop measurable
outcomes/measures of success and work with partners to better understand the other
resources that can be expected to help achieve prioritized goals. The workgroups will
also examine approaches to address the actual threats to priority conservation targets
rather than the more symptomatic stresses. The information generated during these
ongoing workgroup meetings will help to inform an adaptive management approach
(Walters 1986; Gunderson, Holling et al. 1995) and prepare the Reserve to re-examine its
work during the next management plan update.
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Chapter I1l. ESNERR Goal #1
Protect and Restore Estuarine Habitats in the Watershed

A. Introduction
Estuaries are coastal inlets where the fresh water of rivers and streams mixes with the

salty water of the ocean. Estuarine habitats at Elkhorn Slough include productive salt
marshes, rich mudflats, and meandering tidal channels and creeks. Dozens of vascular
algae and plant species, over 100 fish species, over 135 bird species, and over 550
invertebrate species have been reported from Elkhorn Slough’s estuarine habitats
(Caffrey et al. 2002). Many of these are species that have broad aquatic distributions, but
some are almost entirely restricted to estuarine or brackish conditions, and therefore of
special conservation concern at Elkhorn Slough. These include species such as eelgrass,
pickleweed, the native oyster, and the tidewater goby. The relative rarity of estuarine
habitats along the Pacific coast makes Elkhorn Slough’s role in supporting species

dependent on estuarine habitats all the more essential.

While Elkhorn Slough today still hosts extensive estuarine habitats and diverse species,
there is strong evidence that local biodiversity is threatened, and has already undergone
significant changes in the past centuries (Caffrey et al. 2002). The modifications which
have occurred at Elkhorn Slough are not isolated as they have occurred worldwide as a
result of human use. Over the past 150 years, human actions have altered the tidal,
freshwater, and sediment processes which are essential to support and sustain Elkhorn
Slough’s estuarine habitats. This has led to substantial changes in the extent and
distribution of different estuarine habitat types (Figure 3.1). Major threats to estuarine
habitats result from increased rates of tidal erosion, marsh drowning, and dikes. The
accelerated rate of bank and channel erosion in Elkhorn Slough is causing tidal creeks to
deepen and widen reducing functions for estuarine fish, salt marshes to collapse into the
channel and die, and soft sediments that provide important habitat for invertebrates to be
eroded from channel and mudflat habitats. Increases in the flooding of tidal waters on
marshes are causing plants to “drown” in central areas of the marsh. Based on current
knowledge, the accelerated rates of tidal erosion and marsh drowning are primarily due to

the estuarine mouth modifications. The subsidence of marsh areas, the loss of riverine

50



Final ESNERR Management Plan 2007-2011 Chapter I11. Estuarine Habitats

sediment inputs, and sea level rise may also contribute to marsh drowning because marsh
plants are sensitive to changes in both hydrodynamics and elevation. Diking causes tidal
marsh loss through the conversion to different habitat types and degradation due to
subsidence, loss of tidal connectivity, and decreased water quality conditions. Since the
1870s, approximately 30 percent of the salt marsh has been lost due to the construction of
levees to drain wetlands for cattle grazing, railroad and road construction, and the
creation of freshwater impoundments for duck hunting (Van Dyke and Wasson 2005).
After a harbor was constructed at the mouth of Elkhorn Slough in 1947, 50 percent of the
salt marsh was lost due to the marsh drowning and bank erosion and continues today at
dramatic rates (Van Dyke and Wasson 2005). Tidal creek, mudflat, and channel habitats
are also degraded by tidal erosion, which results in approximately two million cubic feet
of sediment being exported from Elkhorn Slough each year. Reserve staff members are
leading a large, collaborative effort, the Elkhorn Slough Tidal Wetland Project (TWP),
with the assistance of many partners to develop specific recommendations to conserve
and restore estuarine habitats and implement them. The first two objectives in this

section describe these efforts.

A second major threat to the Slough’s estuarine habitats is biological invasions by non-
native species that arrived mostly with non-native cultured oysters and on fouled boat
hulls. Over 80 non-native species have been documented in the Slough’s estuarine
habitats, and the most common, conspicuous invertebrates encountered on a low tide at
Elkhorn Slough are invaders (Wasson et al. 2001). Some of these are having significant
effects on native communities. The final three objectives in this section address the

threat of invasions.
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Mud / Salt Marsh
Salt Marsh / Mud
Salt Marsh
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Fresh / Brackish Marsh
Riparian Woodland
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Saltwater Channel
Mud / Salt Marsh
Salt Marsh / Mud
Salt Marsh
Reclaimed Wetland
Fresh / Brackish Marsh
Riparian Woodland

Figure 3.1. Changes to tidal habitat composition in Elkhorn Slough from 1870 to
2000 based on map and aerial photograph interpretations (Van Dyke and Wasson

2005).
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A third main threat to estuarine habitats at EIkhorn Slough is non-point source pollution,
including substantial agricultural run-off. Remarkably high nutrient and pesticide
concentrations have been documented in the Slough’s estuarine habitats. Few studies
have directly addressed the ecological impacts of pollution at Elkhorn Slough, but based
on published studies elsewhere, it is possible that changes in water quality have increased
the abundance of nutrient-limited producers (e.g., macroalgae such as sea lettuce) and
pollution-tolerant animals, while decreasing the abundance of pollution-intolerant
species. This threat is addressed under Goal 6 in Chapter V111 of this plan.

Other possible threats to estuarine habitats at Elkhorn Slough include public access
impacts, cattle trampling in marshes, and commercial activities such as a wrecking yard,
and the Moss Landing Power Plant that takes in large volumes of water in the Moss
Landing Harbor area for its cooling system. The role of these factors on the entire
estuarine ecosystem has not been thoroughly characterized, and may be minor relative to
the three major threats described above, but Reserve staff continues to track the
development and impacts of these potential threats. In the coming decade, however, the
majority of Reserve staff efforts with regard to estuarine habitats will be focused on the

three strategies described below.

Estuarine Habitats facing Restricted Tidal Circulation

In 1872, the Southern Pacific Railroad was extended through the tidal wetlands of
Elkhorn Slough, creating a large levee between marshes and tidal creeks on the east and
west sides of the main channel. Local landowners built additional levees and dikes so
that the impounded areas could be used for duck ponds (1930s), cattle grazing (1940s-
1950s), and roads. By the 1960s, approximately 900 acres (30 percent of all tidal marsh
areas) in Elkhorn Slough were isolated from the Slough and converted for human uses
through diking and draining. The construction of dikes caused the marsh surface to
subside which occurs as a result of several processes including drying out of soils, soil
compaction and organic matter decomposition, loss of sediment imported with regular
tidal flooding, and changes to water movement and storage (Cahoon et al. 1999). In areas
where full or muted tidal flow has been returned to these subsided wetlands, mudflats and
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lagoons have replaced historic salt marsh because of a decrease in elevation of several
feet. As a result of past tidal restriction, restoration projects must address the subsidence
of marsh elevations. At the same time, land use and freshwater input changes (i.e.
diversion of the Salinas River) have reduced the input of riverine sediments normally
entering the Slough and building marsh elevations. In addition, a number of estuarine
wetlands are behind water control structures or levees which restrict tidal exchange and

can reduce water quality due to hypersalinity.

In 1983, tidal flow was returned to approximately 415 acres of estuarine habitats in
Elkhorn Slough, known as the Parsons Slough/South Marsh Complex, through both
intentional (tidal restoration) and unintentional (winter storms) means. This area
continues to be threatened from accelerated rates of tidal erosion and the loss of marsh
elevations from subsidence. The Parsons Slough/South Marsh Complex currently
supports mostly mudflat and subtidal habitat. There is an opportunity to restore the
original complex network of salt marsh and tidal creeks by manipulating marsh
elevations. This area may benefit from the installation of a structure to reduce tidal
velocities (i.e. culverts, tide gates, earthen or rock levees, or sill) and sediment additions.
Although structures are not a preferred restoration technique due to the high-level of
maintenance required over time, the options are limited in this high energy system and all
efforts will be made to make them adaptable. If large-scale restoration efforts take place
(see strategy 2), long-term activities could include the removal of structures and levees
that separate estuarine habitats, but in the short-term, the resulting hydrological change

could accelerate tidal marsh loss in the rest of Elkhorn Slough.

A phased approach will be taken to reduce the loss of high quality estuarine habitats,
restore estuarine habitats that have been lost and the natural processes that support them.
These recommended restoration and enhancement activities will be revised and
summarized in detail in the final Elkhorn Slough Tidal Wetland Plan that will be

completed and publicly available in 2007.

Estuarine Habitats facing Tidal Erosion and Marsh Drowning
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Since 1947, the primary cause of salt marsh loss in Elkhorn Slough has been drowning of
the marsh in central areas due to increased tidal inundation and subsidence and tidal
(bank and channel) erosion along the edges of marshes. The modification of the Elkhorn
Slough mouth for the creation of a harbor permanently fixed a deeper opening to
Monterey Bay, and is the main cause of subtidal erosion and more recent marsh
loss/conversion. Contributing factors may include the decreases in sediment supply due
to the diversion of the Salinas River, dike/levee failure and removal, the presence of the
Monterey Canyon directly in line with the Slough’s modified mouth, sea level rise
(Cayan et al. 2005), subsidence of marsh areas (could be due to groundwater overdraft,

tectonic activities, etc.), wave action, and other biogeochemical processes.

The Elkhorn Slough estuary, containing California’s second largest tract of salt marsh, is
currently facing unprecedented rates of tidal wetland loss and degradation. Due to human
modifications, the ecosystem has become unbalanced and is experiencing accelerated
rates of marsh drowning and tidal erosion. This has resulted in a 50 percent loss of tidal
marsh through “drowning” of the vegetation in central areas and bank erosion which
causes the marsh to collapse into the channel along the edges. Tidal creeks have eroded
deepened and widened approximately five times (from an average width of eight feet to
forty feet) reducing habitat use by estuarine fish species. Based on a number of meetings
with a science panel over the past two years, there is agreement that the estuary is not in a
stable state. In fact, almost two million cubic feet of sediment is exported from the
Slough each year through habitat loss and degradation. These trends are predicted to

continue in the near future if no management actions are taken.

In order to reduce the rapid tidal salt marsh loss and the loss of sediments from channel
and tidal creek habitats, the Reserve will continue to lead the Elkhorn Slough Tidal
Wetland Project. In the next few years, we will explore the feasibility of different
restoration and conservation alternatives with the help of estuarine modeling, tidal
hydrology/geomorphology, and habitat restoration experts. We will conduct targeted
research to address the key uncertainties about the mechanisms of marsh loss. We also

plan to provide community outreach to through meetings and written materials so that

55



Final ESNERR Management Plan 2007-2011 Chapter I11. Estuarine Habitats

they better understand the complex threats and the possible large-scale conservation and
restoration actions that may be proposed. Potential large-scale alternatives could include
the modification of the dimensions and/or location of the Elkhorn Slough’s mouth to

replicate past conditions and the addition of sediment to marsh areas to address elevation

issues.

Elkhorn Slough Biological Invaders

Estuaries are by far the most highly invaded coastal habitat types (Wasson et al. 2005).
About 60 non-native invertebrates have been documented at Elkhorn Slough, and they
include some of the most common species encountered, such as the European Green Crab
and the Japanese Mud Snail (Wasson et al. 2001). There are also common algal, plant,
and fish invaders in Slough estuarine habitats. Between the 1930s and 1970s, the
majority of these invaders probably arrived with shipments of non-native oysters that
were cultured at the Slough. Since then, the main introduction route is via hull-fouling
on small boats traveling to Moss Landing Harbor. Most of the species arriving in recent
decades first became established in San Francisco Bay (to which they were introduced
largely by commercial shipping), then spread via boat traffic as well as natural transport
of larvae on currents up and down the coast (Wasson et al. 2001). Marine and estuarine
invasions have been shown to cause local extinction of native competitors and prey
organisms, alteration of community composition and food webs, change in physical
habitat structure, and even alteration of flow of energy and materials through whole

ecosystems (Grosholz 2002).

In addition to aquatic invaders, non-native upland species have invaded Slough habitats.
More than 30 terrestrial non-native plants have been found in the high marsh in the
watershed, and these account for about 15% of cover in this rich, narrow transition zone
to the upland (K. Wasson and A. Woolfolk, unpublished data). In some places, non-
native species such as poison hemlock and ice plant form a virtual monoculture,

accounting for the majority of cover in the marsh upland ecotone.
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Once invaders become widespread and abundant, they are extremely difficult, if not
impossible, to eradicate. However, rapid responses to some recent invasions have
resulted in successful eradication or imminent eradication demonstrating the critical need
for monitoring and early detection of invaders (Bax 1999, Culver and Kuris 2000, Miller
et al. 2004). Management efforts thus should focus on 1) prevention of new
introductions, 2) early detection and eradication of new introductions before
establishment and spread, and 3) restoration strategies that help favor dominance by
native assemblages rather than established non-natives. The Reserve’s actions fall into

these three areas, as described below.

B. ESNERR Obijectives & Strategies

The Tidal Wetland Planning (TWP) team consists of staff from the Reserve’s Research,

Stewardship, Education, and CTP Programs

Objective 1. Restore and Enhance Estuarine Habitats with Restricted Tidal Flows.
Objective 2. Reduce Erosion in Subtidal Habitats and the Loss and Degradation of
Intertidal Habitats.

Strategies (for Objectives 1 & 2):

1. The TWP Team will complete the Elkhorn Slough Tidal Wetland Plan
which outlines restoration strategies for estuarine habitats. In order to
accomplish this we will:

i. hold meetings with partners and experts to develop project goals,
objectives, and tasks that will support decisions about management
and restoration strategies.

ii. write, revise, and review sections of the Elkhorn Slough Tidal
Wetland Plan.

iii. continue to involve a technical advisory group to plan and guide
project research and monitoring efforts.
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2. The TWP team will obtain funding and permits and develop designs to

implement research, restoration, and monitoring projects recommended in

the Elkhorn Slough Tidal Wetland Plan. The Reserve will sustain

collaborative efforts for the implementation of estuarine restoration

projects. In order to accomplish this we will:

identify lead agencies, obtain funding, and oversee contractors that
will complete preliminary restoration designs, model potential
results, and obtain permits for restoration projects. Preliminary
designs and the permitting process may be completed for smaller-
scale projects.

hold meetings with partners and technical experts to guide the
development of restoration designs, modeling, research, and
monitoring activities.

conduct research studies, restoration pilot projects, and monitoring
activities of estuarine habitats. Monitoring projects will include
support for the installation of tide stations to evaluate tidal
inundation patterns and surface elevation tables (SET) and feldspar
soil horizon markers to determine the rates of sediment
accumulation/erosion and vertical accretion in tidal wetlands.
Research projects include the evaluation of how ecological
communities respond to different levels of tidal exchange and a
comparison of key ecological indicators as they are affected by
potential large-scale restoration projects.

support and oversee contracts for research studies, restoration pilot
projects, and monitoring activities of estuarine habitats. Monitoring
projects will include the installation of tide stations and surface
elevation tables (SET). Projects could also include (depending on
funding) studies to evaluate the feasibility of sediment addition
strategies, determine marsh sediment characteristics, estimate the
overall sediment budget of Elkhorn Slough, investigate the role of

macroalgae cover and marsh loss, and evaluate historical habitat and
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salinity conditions. A technical advisory group will be used to help
develop and prioritize research and monitoring goals.

v. identify and if feasible, begin the implementation of restoration and
enhancement activities for tidal habitats owned and managed by the
Reserve including North Marsh, Estrada Marsh, South Marsh, and
Parsons Slough. Potential actions may include the maintenance or
improvement of water control structures to reduce hypersalinity
issues, the installation of water control structures to reduce tidal
erosion, or the addition of sediment to raise the elevation of subsided
wetland areas to support marsh growth.

vi. obtain continued funding for an Elkhorn Slough Tidal Wetland
Project Coordinator position and support for the involvement of
partners, experts, and stakeholders.

vii. hold meetings to integrate ESNERR program activities.

3. The TWP team will hold meetings, workshops, generate and disseminate
outreach materials, and explore land acquisition to obtain support for
estuarine restoration and protection projects. In order to accomplish this
we will:

i. hold meetings with key stakeholders and organizations to describe

the estuarine habitat threats from tidal erosion and marsh drowning.
4. The CTP Staff will hold Coastal Training Program workshops at Elkhorn
Slough about tidal restoration efforts that have already been implemented
in other parts of the country.
5. The TWP team will create and disseminate outreach materials (newspaper
articles, brochures, etc.) to the general public about threats to estuarine

habitats and restoration projects.

Objective 3. Prevent new biological introductions into the Elkhorn Slough
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Strategies:

Objective 4.

Strategies:

1.

1.

The Research team will continue and expand current efforts to educate the
public about the value of native estuarine diversity, and explain measures
that can be taken by individuals to prevent invasions. This action will
build support for regional prevention policy as well as directly reduce the
chance of introductions of non-natives by individuals through mechanisms

such as release of live bait or aquarium organisms.

The Research team will collaborate with regional policy development, by
supporting various agencies with requests for information and
participation in meetings aimed at developing policy (such as ballast water
discharge protocols or hull-cleaning protocols) that decrease introductions

at a broad geographic scale.

Detect and eradicate new biological introductions into the Elkhorn Slough

The Research team will continue early detection program by continuing to

disseminate booklets (available online from

www.elkhornslough.org/invader.htm) describing two dozen “least

wanted” species that have not yet arrived in Elkhorn Slough, yet are likely

to have major ecological impacts if they become established.

The Research team will continue annual rapid assessments of estuarine
habitats, surveying for plants, algae and invertebrates in Elkhorn Slough to
detect changes in native biodiversity and established non-natives, as well
as to detect arrival of new species.

The Research team will support regional partners, especially Monterey

Bay National Marine Sanctuary and California Department of Fish and
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Game, in efforts to develop rapid response protocols that identify in
advance methods, funding, permitting, and lead agencies that would be

appropriate for eradication of new invaders immediately after detection.

Objective 5. Develop restoration strategies that help favor dominance by native

assemblages.

Strategies:
1. The Research team will encourage and support research predicting success
and ecological impacts of key regional invaders, especially by Graduate

Research Fellows.

2. The Research team will develop restoration strategies that favor native
over non-native biodiversity. In order to accomplish this we will:
I. conduct literature surveys, attend workshops, and carry out field
experiments to identify the biological and physical conditions that
favor native estuarine assemblages, and particularly two former

estuarine dominants that are now rare, native oysters and eelgrass.

3. The Research staff will complete an on-going investigation into the role of
tidal restriction and cattle trampling on ecotone invasion by non-native
plants, and explore the feasibility of restoration strategies for this fragile

Zone.
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Chapter IV. ESNERR Goal #2
Protect and restore the watershed’s key freshwater habitats

A. Introduction
Freshwater wetlands occur where land surfaces are saturated or covered by freshwater for

sufficient time that the resulting plant community has adaptations to survive these
stressful conditions. In the Elkhorn Slough watershed, freshwater habitats occur as
riparian corridors, wet meadows, freshwater marshes, and ponds. Riparian habitats are
plant assemblages associated with streambanks. Within the watershed, riparian
vegetation is dominated by willow (Salix) and is found primarily along Carneros Creek.
Wet meadows occur in areas without standing water, but where soils are seasonally
saturated and hydric. They sometimes occur as transitional areas between upland
grasslands and freshwater marshes, and commonly include sedge (Carex), oatgrass
(Danthonia), hairgrass (Deschampsia), barley (Hordeum), rush (Juncus), buttercup
(Ranunculus), and bulrush (Scirpus) (Ratliff 1988). Freshwater marsh refers to emergent
vegetation growing in at least semi-permanent shallow freshwater. The most frequently
dominant freshwater marsh species are bulrush (Scirpus) and cattail (Typha) (Kramer
1988). Open freshwater ponds also occur in the watershed, and include both natural
features, such as Werner Lake and McClusky Slough, artificially created agricultural
ponds, and artificial impoundments in former estuarine habitats, including the Reserve’s
Rookery Pond and Cattail Swale. Also present, but not as well-documented in the

watershed, are freshwater seeps and vernal pools.

Freshwater habitats provide important habitat for diverse communities of plants and
animals, including sensitive species such as the Santa Cruz Long-toed Salamander
(Ambystoma macrodactylum croceum), California Tiger Salamander (Ambystoma
californiense), California Red-legged Frog (Rana draytonii), and the Southwestern Pond
Turtle (Actinemys marmorata pallida). Unfortunately, freshwater habitats have
experienced significant losses over the last 150 years. A network of shallow lakes and
freshwater marshes that once extended from south of the city of Salinas to north of the

city of Watsonville was drained in the late 1800s and early 1900s for agriculture (Gordon
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1996). A series of small upland ponds just north and south of lower Moro Cojo Slough
was converted to agricultural and industrial land (Johnson and Rodgers 1854).
Freshwater springs and seeps that were once common along the edges of Elkhorn Slough
have been lost since the 1940s, presumably due to lowered groundwater levels resulting

from agricultural and domestic pumping (Van Dyke and Wasson 2005).

Some freshwater habitats do remain in the watershed, but most face at least some level of
ongoing threat. In many cases, exotic plants invade native plant communities, and
introduced fishes and amphibians prey upon threatened and endangered animals. In other
cases, ponds, marshes and meadows are affected by excessive agricultural runoff which
results in sediment accumulation, increased turbidity, and other pollutants. Furthermore,
many of the watershed’s ponds are man-made, created from former salt marshes or
seasonal streams, or otherwise excavated to form sediment basins or stock ponds.
Presumably the hydroperiod, vegetation, and sediment characteristics of these
waterbodies are quite different than the original freshwater wetlands that have been lost.
The subsequent changes have influenced the plant and animal assemblages that currently

inhabit these sites.

Key Freshwater Habitats

Although many freshwater springs, wet meadows, marshes, and shallow lakes have been
lost in north Monterey County over the last 150 years, some of these habitats, either
natural or artificial, do persist in the Elkhorn Slough watershed. Today, natural
freshwater meadow habitat can be found in on the valley floor of the Elkhorn Slough
Foundation’s (ESF) and the Elkhorn Slough National Estuarine Research Reserve’s
(Elkhorn Slough NERR) Long Valley and in areas of the ESF’s Porter Ranch. Natural
freshwater marsh remains in portions of south Strawberry Marsh, at the confluence of
Porter Marsh and Corncob Canyon Creek, in the lowest reaches of Carneros Creek, and
in portions of McClusky Slough. Natural ponds remain at McClusky Slough and in a
string of ponds extending from Werner Lake to several spots along San Miguel Canyon
Road and off San Juan Road. Artificial ponds are scattered throughout the watershed.

Often, these were constructed as impoundments in natural drainages, or created from
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diked salt marsh to form duck hunting ponds. On the Reserve, eighteen plumbed wildlife
watering devices (‘guzzlers’) were installed in the 1980s to provide water for a variety of
wildlife. Other artificial freshwater ponds on the Reserve include Upper and Lower
Cattail Swale, Rookery Ponds 1, 2, and 3, Upper and Lower Barn Ponds, and the Five-
fingers Pond. These features provide freshwater habitat, but many rely on piped-in well
water, have unnatural hydroperiods, or have been severely degraded by pollution and
infilling by accelerated rates of agricultural sediments from some surrounding fields.
Altering these systems can shift the community composition of plants, vertebrates, and
invertebrates (Wellborn et al. 1996, Relyea and Mills 2001, Knutson et al. 2004, Zedler
and Kercher 2004, Whiles and Goldowitz 2005). Thus, although some of these altered
habitats may provide critical habitat for rare species, others are actually sinks (habitats
where local reproduction is insufficient to balance local mortality) for some native
species due to the presence of introduced predators. A clear example of this is the
presence of the introduced American Bullfrog (Rana catesbeiana) that occurs throughout
the watershed primarily at long-lived or permanent wetlands. This species is known to
have significant impacts on native Ranid species (Kiesecker et al. 2001, Kats and Ferrer

2003) and has been observed eating red-legged frogs in the Elkhorn Slough watershed.

Today, remaining freshwater habitats play an important role in maintaining sensitive
animal species, providing clean water, and supporting important plant communities. The
Agriculture and Land-Based Training Association (ALBA) and ESF are working to
restore Carneros Creek. ESF and Elkhorn Slough NERR are actively experimenting with
apparently successful management of wet meadows and vernal pools, and artificial ponds
on the Elkhorn Slough NERR provide important breeding habitat for California Red-
legged Frogs (CRLF) and Santa Cruz Long-toed Salamanders (SCLTS). But, the
Reserve’s man-made ponds may not be sustainable over the long term. Most ponds on
the Reserve were created from converted salt marsh and transitional wetlands that could
be restored to their natural habitat in the future. In the long term, the Elkhorn Slough
NERR should collaborate with other organizations and private landowners to restore
natural ponds, which still exist in the watershed but need enhancement and restoration to

provide adequate habitat for breeding amphibians. Therefore, in order to best support the
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protection and enhancement of local freshwater habitats in both the short- and long-term,
Reserve efforts will focus on 1) stewardship of all Reserve freshwater habitats, 2)

watershed partnerships and outreach, and 3) research.

Invasive Species

Invasive species have been a significant factor in the decline of federally listed
amphibians (USFWS 2002). Introduced bullfrogs and predatory fish prey on CRLF,
SCLTS, and California Tiger Salamanders (USFWS 2002 and 1999). Non-native tiger
salamanders (Ambystoma tigrinum), formerly legally used as bait and illegally introduced
into Monterey County waterbodies, are a significant threat to the endangered California
Tiger Salamander. Non-native tiger salamanders compete with and hybridize with the
native species (Riley et al. 2003). Chytrid fungus, a pathogen that researchers suspect is
non-native to North America, has been linked to the mortality of many amphibian species
worldwide. The chytrid fungus attacks amphibian body parts containing keratin (larval
mouth parts, frog skin and nervous system), but its role in CRLF declines is currently
unknown. Non-native plants, such as French broom, jubata grass, and eucalyptus have
been implicated in the degradation of SCLTS habitat (USFWS 1999), while Cape ivy has
been shown to impact wetland flood control functions, and may leach potent alkaloids
into nearby water bodies (Cal-IPC 2006). While the exact role of plant invasions in
amphibian declines is unknown, exotic weeds can certainly change the structure,

function, and diversity of freshwater plant assemblages.

Several other invasive species that threaten freshwater habitats in California have not
been found in the Elkhorn Slough watershed yet, but have the potential to spread into the
region. These include exotic plants such as water hyacinth and hydrilla, and at least one
non-native invertebrate. The New Zealand mud snail is a very small exotic freshwater
snail that was first discovered in California in 2000. It has the potential to alter primary
production and decrease native invertebrate abundance in freshwater habitats, and it
appears to be expanding its range rapidly, primarily through human activities on aquatic

gear, including shoes and boats.
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A central principle of invasive species management is that small infestations can be
eradicated, but large infestations can usually only be controlled. In order to be most
effective, Reserve non-native management efforts will focus on 1) prevention of new
introductions, 2) early detection and eradication of new introductions before
establishment and spread, and 3) exotic species control strategies that help favor

dominance by native assemblages.

B. ESNERR Objectives and Strategies
Staff from the Reserve’s Stewardship, Education, and Research Programs are involved in

the following objectives and strategies

Objective 1: Maintain and enhance key freshwater habitats on the Elkhorn Slough
Reserve.
Strategies:

1. Maintain guzzlers so that they continue to provide habitat for CRLF,
breeding tree frogs, birds, reptiles and mammals. Stewardship staff and
volunteers will continue to:

i. maintain open water using vegetation control

ii. maintain plumbing infrastructure

2. The Stewardship staff will maintain infrastructure and seasonal water
levels in order to promote successful CRLF and SCLTS breeding in the
short-term.  In order to accomplish this we will:

I. maintain key structures (canal gates, flashboards, plumbing) at
artificial ponds in the short-term

ii. supplement water levels in two artificial, plumbed ponds when
necessary for successful CRLF breeding in the short-term. CRLF
tadpoles need standing water through August in order to
metamorphose into adult frogs. In dry years, Rookery Ponds 2 and
3 may dry down by early summer. When necessary, and until
other natural freshwater habitats are restored, subsidize these

ponds (using existing irrigation infrastructure) through August.
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iii. allow Rookery Ponds 2 and 3 to dry down naturally in September,
to kill potentially-present bullfrog tadpoles, which need long-lived

or permanent water to successfully metamorphose.

Objective 2: Explore and act upon opportunities for watershed partnerships and outreach.

Strategies:
1. The Stewardship staff will explore partnerships to restore natural ponds on
private lands. If we successfully establish these partnerships, we will then

seek funding to pursue restoration of historical freshwater habitat.

2. Dependent on the addition of the Community Outreach Coordinator, the
Education staff will educate public about the importance of maintaining
natural ponds on private land. In order to accomplish this we will:

i. work with local partners, public landowners, private landowners,
conservation groups, planning interests, and stakeholders in
developing a community outreach plan that will include a

component on freshwater ponds.

Objective 3: Conduct research to improve management strategies for local freshwater
habitats.

Strategies:
1. The Research team will create a GIS layer of historical distribution of

freshwater and riparian areas.

2. The Research team will monitor water quality in selected freshwater
habitats. In order to accomplish this we will:
i. continue monthly 24-station water quality monitoring program,
which includes local freshwater sites.

ii. post summaries of data annually on the Elkhorn Slough NERR website,

and make the database available upon request.
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3. The Research team will investigate the characteristics of freshwater

habitats in the watershed, and their use by threatened amphibians. In order

to accomplish this we will:

continue annual monitoring of about 40 freshwater habitats in the
watershed,

analyze data in order to determine if presence and breeding success
of native amphibians is linked to conditions such as hydroperiod,

invasive predators, disease, and water quality.

4. The Research team will support research on amphibian metapopulation

dynamics. In order to accomplish this we will:

mentor and provide assistance to a graduate student researcher in
her studies of red-legged frog movements and habitat usage. She
will also investigate population-level effects of invasive bullfrog
presence on survival and behavior of the red-legged frog. This
research will provide critical information on CRLF metapopulation
dynamics, instrumental for improved management of watershed
populations.

collaborate with other interested researchers to study ecology and
conservation related questions pertaining to SCLTS and California

Tiger Salamanders.

Objective 4: Protect Reserve and key neighboring freshwater habitats from selected

invaders.

Strategies:

1. The Stewardship team will prevent new introductions by taking

precautions against spreading exotic species and pathogens (e.g., chytrid

fungus) among freshwater sites. In order to accomplish this we will

continue to ensure that both Reserve staff and visiting scientists

appropriately clean boots and other gear between ponds.
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2. The Stewardship team will detect and eradicate newly introduced exotic

species. In order to accomplish this we will:

update Elkhorn Slough NERR’s in-house “least wanted” plant
cards to include likely freshwater plant invaders (these cards are
separate from the published “Early Detection for Aquatic
Invaders” booklet developed by the Reserve’s research program
for regional detection of marine and estuarine invaders). These
cards identify the California Invasive Plant Council’s (Cal-I1PC)
high priority weeds that are not yet found on the Reserve but have
the potential to spread into the area. Least-wanted cards have
helped Reserve stewards detect and rapidly control five new
upland weeds since 2000.

distribute “least wanted” cards to staff and volunteers

3. The Stewardship team will detect and remove bullfrogs from Reserve

ponds. In order to accomplish this we will:

conduct annual surveys to determine whether bullfrogs are present
at any Reserve ponds

if bullfrogs are found, removal of all individuals will be attempted.
If bullfrog tadpoles are discovered in any ponds, the ponds will be
allowed to dry by the end of August to ensure the failure of this life

stage.

4. The Stewardship team will develop and implement exotic control

strategies that help favor dominance by native assemblages. In order to

accomplish this we will:

continue to remove Cal-IPC’s high priority weeds, including cape
ivy, French broom, Himalayan blackberry, and jubata grass from
freshwater habitats (including the edges of ponds, and in riparian

woodlands and wet meadows).
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ii. attempt to control a suite of “moderate” priority weeds that we
have identified as having severe impacts locally. These include
eucalyptus saplings and mature outlying trees, velvet grass, some
patches of poison hemlock, and harding grass.

iii. plant, where necessary, native plants in removal areas to prevent
re-infestation by non-native plants.

iv. decrease the abundance of non-native fish in Elkhorn Slough
NERR ponds and guzzlers when and where practical.
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Chapter V. ESNERR Goal #3
Protect and Restore Maritime Chaparral in the Elkhorn
Slough Watershed

A. Introduction
Chaparral is perhaps California's most emblematic vegetation type, forming broad

expanses across coastal and inland foothills and constituting about five percent of the
state's land cover (Hanes 1988). Ironically, maritime chaparral, a manzanita-dominated
association found only in relatively small patches near the coast, is one of our most
uncommon and highly threatened vegetation communities. Significant stands of
maritime chaparral remain in the Burton Mesa region of Santa Barbara County, near
Morro Bay in San Luis Obispo County, and in the Monterey Bay area at former Fort Ord
and on sandhills adjacent to Elkhorn Slough. Maritime chaparral is naturally uncommon
due to its unusual habitat requirements: sand or similar extremely well drained and
nutrient deficient soils, and within the zone of frequent fog along the immediate coast.
Maritime chaparral is protected as environmentally sensitive habitat under the California
Coastal Act and under Monterey County's Local Coastal Plan (Monterey 1982).
Occurrences are mapped as a rare natural community by the California Department of
Fish and Game in the California Natural Diversity Database (CNDDB).

Conservation biologist’s understanding of maritime chaparral and its associated rare
plants is largely due to the pioneering work of Jim Griffin in the 1970s (Griffin 1978).
Maritime chaparral stands are dominated by manzanita shrubs, typically a member of the
burl-forming woollyleaf manzanita group in association with one or more of 30 rare non-
burl-forming manzanita species that are endemic to restricted regions along the coast. In
the Elkhorn Slough watershed, locally endemic Pajaro manzanita shares dominance with
another central Monterey Bay area endemic, Hooker's manzanita, and with the more
widely distributed brittleleaf manzanita. Several other shrubs, including chamise and
toyon, contribute to a dense chaparral canopy. Two federally listed species, threatened
Monterey spineflower and endangered Yadon's piperia, are closely associated with

Elkhorn Slough's maritime chaparral.
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Maritime chaparral patches in the Elkhorn Slough watershed occur within a matrix of
coast live oak woodland, coastal sage scrub, and annual grassland as well as agricultural
and rural residential development. Maritime chaparral is threatened by removal and
fragmentation due to development, encroachment by invasive exotic species such as
pampas grass, iceplant, and blue gum eucalyptus, and gradual conversion to other habitat

types, particularly live oak woodland.

[_] Elkhorn Slough watershed
[_] ESNERR
Long Yalley subwatershed
[]1 ESF / TNC chaparral
Manzanita Park chaparral
[] Unprotected chaparral

[] Wetland

Figure 5.1: Map of the Elkhorn Slough watershed and maritime chaparral stands.

Preserving Existing Maritime Chaparral
The limited range of maritime chaparral coincides with some of California's most

desirable (and expensive) specialty croplands and coastal homesites. Prior to the 1970s,
chaparral was generally considered undesirable “scrubland” suitable for clearing and
conversion to agricultural use. More recently, maritime chaparral habitat has suffered
from removal and fragmentation as a result of residential subdivision. As much as one

third of pre-settlement chaparral acreage has been eliminated in north Monterey County,
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chiefly on lower slopes and plateaus. Much of the region’s remaining maritime

chaparral is concentrated along a network of narrow ridgelines.

With certification of the North Monterey County Local Coastal Program (LCP) in 1982,
maritime chaparral was afforded protection as environmentally sensitive habitat. The
Coastal Act’s environmentally sensitive habitat policies specify that:
Environmentally sensitive habitat areas shall be protected against any significant
disruption of habitat values, and only uses dependent on those resources shall be
allowed within those areas.
However, the specific policy enacted in the North Monterey County LCP is somewhat
less restrictive:
Maritime chaparral is an uncommon, highly localized and variable plant
community that has been reduced in North County by residential and agricultural
development. Further conversion of maritime chaparral habitat to agricultural
uses is highly discouraged. Where new residential development is proposed in
chaparral areas, it shall be sited and designed to protect the maximum amount of
maritime chaparral. All chaparral on land exceeding 25 percent slope should be
left undisturbed to prevent potential erosion impacts as well as to protect the
habitat itself.
A stronger LCP policy applies specifically to the 1200 acre Long Valley subwatershed
immediately adjacent to Elkhorn Slough National Estuarine Research Reserve (Elkhorn
Slough NERR):
Preservation of both the natural habitat and watershed shall be of the utmost
priority. Maritime Chaparral and stands of Monterey Pine, Coast Live Oak,

Madrone, and Manzanita shall be protected to the maximum extent feasible.

In 1999 ESF in partnership with The Nature Conservancy adopted an Elkhorn Slough
Watershed Conservation Plan, which was subsequently endorsed by the California
Coastal Conservancy and the California Coastal Commission. A key goal of the plan,

which ESF is actively implementing, is to "permanently protect the watershed's best
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stands of connected maritime chaparral™ through land ownership or acquisition of

conservation easements.

Today, approximately 2800 acres of maritime chaparral remain in north Monterey
County (Figure 5.1). Of this, 1700 acres (61%) are within the boundaries of the Elkhorn
Slough watershed. Of the watershed’s maritime chaparral, 350 acres (21%) are within
conservation lands protected by ESF and The Nature Conservancy and 160 acres (9%)
are within Manzanita County Park. The remaining 1190 acres (70%) are in either

developed or as yet undeveloped parcels on privately owned land.

The key to preserving remaining maritime chaparral is developing a network of
watershed residents, educators, land managers, land-use decision makers, and scientists
who are familiar with chaparral ecology and with policies and practices designed to
protect and restore the habitat. This understanding will need to be developed in the
visitor center and the classroom, in the laboratory and greenhouse, in the homes and
gardens of watershed residents, and in the wild.

Reducing Loss of Maritime Chaparral Due to Habitat Conversion

Dense chaparral covered much of California's central coast uplands at the end of the
nineteenth century (Cooper 1922). During the decades since, annual grasslands, scrub,
and live oak woodlands have gradually invaded or replaced many of these chaparral

stands, although exact acreages and the underlying causes are not well understood.

Chaparral species exhibit a variety of adaptations to natural disturbance, including burls
that resprout and refractory seeds that germinate in the aftermath of fire. Under a
moderate fire return cycle, burned chaparral will be replaced by essentially the same mix
of species. If fire cycles are frequent, a sufficient seed bank of chaparral shrubs may not
accumulate and early successional species such as California lilac, coyote brush, or black
sage will be favored (Davis et al. 1988). Too frequent fire or intense grazing pressure
can lead to habitat type conversion, permanently replacing chaparral with coastal scrub

vegetation or even annual grasslands (Odion and Tyler 2002; Keeley 2005). Conversely,
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infrequent fire return intervals can alter chaparral species composition by favoring crown
sprouting species including toyon and coast live oak (Keeley 1992). Numerous studies
throughout the central coast region have demonstrated that gradual conversion from
maritime chaparral to coast live oak woodland is occurring in the long absence of fire
(e.g. Wells 1962; Davis 1972; Griffin 1978; Callaway and Davis 1993; Mensing 1998).

There is considerable controversy over what constitutes a "moderate” or historic fire
cycle on the cool and foggy central California coast where rates of lightning-caused
ignition are among the lowest in California (Greenlee and Langenheim 1990). Similarly,
we lack a clear historic baseline due to disagreements over the relative contributions of
grazing by prehistoric herbivores, Native American burning practices, European cattle
ranching, and more recent fire suppression practices on the trajectory of habitat type
conversion from shrublands to grassland or woodland. The majority of maritime
chaparral stands in the Elkhorn Slough watershed have not burned for at least 75 years
(Davis 1972). As a result, the density and height of the chaparral shrub layer have
increased dramatically and the species composition has shifted from a mix of
successional stages to overwhelming dominance by a few long-lived species. At the
same time, the size of individual chaparral patches has decreased as oak woodlands
gradually invade their perimeters. Within the chaparral canopy, recruitment by new
chaparral shrubs is extremely uncommon, while seedlings and saplings of coast live oak
are increasingly abundant (Van Dyke et al. 2001).

Three decades ago, gaps in the chaparral canopy were widespread, providing sites for the
establishment of shrub seedlings and supporting a diversity of herbs and subshrubs
including rare species such as Eastwood's ericameria, Gairdner's yampah, federally
threatened Monterey spineflower, and federally endangered Yadon's piperia. Today,
gaps are uncommon, resulting in significantly reduced species diversity (Van Dyke et al.
2001).

Even as maritime chaparral is protected from development, type conversion remains an

ongoing threat to the habitat. The introduction of prescribed burning and other
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management practices may be needed in the coming years to minimize the conversion of
maritime chaparral to other habitat types and to prevent the loss of rare and endemic
species. In preparation, we will initiate a program of applied habitat restoration science,

sensitive species recovery planning, and community and decision-maker education.

B. Elkhorn Slough NERR Objectives and Strategies
Staff from the Reserve’s Education, Coastal Training, and Research Programs are

involved in the following objectives and strategies

Objective 1: Preserve existing maritime chaparral in the Elkhorn Slough watershed.

Strategies:

1. The Education staff will include maritime chaparral conservation as a
component of the Elkhorn Slough NERR education and training programs.
In order to accomplish this we will:
i. develop maritime chaparral interpretation materials and activities
that focus on:
1. Maritime chaparral distribution, species, and ecology,
2. Maritime chaparral-associated rare and endemic species
protection,
3. Responsible building and landscaping and compatible use
of native plants,

4. Invasive species control.

2. The Education staff will seek funding to initiate maritime chaparral
community education. If successful, we will:
i. develop outreach materials that focus on landscaping and invasive

species control.
ii. develop outreach and incentive programs that help landowners in
primarily residential areas manage maritime chaparral areas

wisely.
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iii. develop information on the establishment and maintenance of

conservation easements.

3. The CTP Staff will continue their decision-maker workshop series on the
ecology, conservation, and restoration of maritime chaparral. In order to
accomplish this we will:

I. continue to revisit and update the Ecology and Conservation and
Restoration and Management topics.
ii. initiate new maritime chaparral topics including:
1. The design and management of easements for maritime
chaparral conservation,
2. The development and implementation of conservation

banking to protect maritime chaparral habitat.

4. The Research and Stewardship staff will support maritime chaparral
habitat studies and restoration projects. In order to accomplish this we
will:

i. encourage and support research by students, interns, or research
fellows to:

1. Map currently dedicated conservation easements, document
their past and present condition, and evaluate their
ecological value,

2. Design recommended baseline characterization and
monitoring programs for newly-dedicated conservation
easements,

3. Evaluate the potential for a maritime chaparral
conservation banking program in the watershed and,

4. Investigate habitat restoration strategies on Elkhorn Slough

Foundation and other chaparral lands in the watershed.
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Objective 2: Reduce loss of maritime chaparral due to habitat type conversion.

Strategies:

1. The Research and Education staff will increase understanding of chaparral
fire ecology, wildland fire issues, and the use of prescribed burning. In
order to accomplish this we will:

i. collaborate with community partners to raise awareness of
chaparral fire issues.

ii. partner with interested community organizations to increase
understanding of the issues associated with living at the chaparral
wildland interface and the potential benefits of a prescribed

burning program.

2. The CTP staff will host a decision-maker workshop on chaparral fire
ecology and the use of prescribed fire for habitat maintenance and
restoration. In order to accomplish this we will:

i. bring together fire ecologists, wildland fire practitioners, fire
protection agency staff, and land managers for a workshop to
advance the theory and practice of disturbance-based maritime

chaparral conservation and restoration.

3. The Research staff will support development and implementation of
recovery plans for maritime chaparral habitat and associated sensitive
species. In partnership with ESF we will:

i. monitor and map occurrences of sensitive species in the watershed.
ii. participate in the development of threatened and endangered

species listing and recovery plans.

4. The Research staff will initiate research on maritime chaparral response to

modified disturbance regimes.
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5. The Research staff will map historic chaparral habitat changes and

disturbance history.

6. The Research staff will develop a historical ecological analysis of long-

term habitat change across the watershed’s chaparral lands.

7. The Research staff will initiate a maritime chaparral restoration science

research project. In partnership with ESF we will:

i. initiate long-term manipulative field studies to address some of the

following questions:

1. Can degraded former maritime chaparral sites be restored?
Are some settings (e.g. disturbance or land use history or

adjacency to intact habitat) more conducive to restoration?

2. Can oak woodland invasion be reduced by these

treatments?

3. Can invasion by exotic species such as pampas grass and

iceplant be managed by these treatments?

81



Final ESNERR Management Plan 2007-2011

Table 5.1: Common and scientific names used in this chapter (* indicates non-native

species)

Common Name
chamise

Hooker's manzanita
Pajaro manzanita
woollyleaf manzanita
brittleleaf manzanita
coyote brush

*iceplant
California lilac
Monterey ceanothus

Monterey spineflower
*pampas grass
Eastwood's ericameria
*blue gum eucalyptus
toyon

Gairdner's yampah
Yadon's piperia

coast live oak

black sage

Scientific Name

Adenostoma fasciculatum
Arctostaphylos hookeri ssp. hookeri
Arctostaphylos pajaroensis
Arctostaphylos tomentosa
Arctostaphylos tomentosa ssp. crustacea
Baccharis pilularis

Carpobrotus edulis

Ceanothus spp.

Ceanothus cuneatus var. rigidus
Chorizanthe pungens var. pungens
Cortaderia jubata

Ericameria fasciculata

Eucalyptus globulus

Heteromeles arbutifolia

Perideridia gairdneri spp. gairdneri
Piperia yadonii

Quercus agrifolia

Salvia mellifera
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V1. Elkhorn Slough NERR Goal #4
Protect and Restore the Watershed’s Key Coastal Prairie and
Coastal Scrub Habitats

A. Introduction
Coastal prairie and northern coastal scrub are part of a complex and dynamic mosaic of

upland habitats within the Elkhorn Slough watershed. Coastal prairie is a species-rich
habitat that occurs within 100 kilometers of the coast. It hosts not only array of insects,
amphibians, reptiles, birds, and mammals, but also a number of endangered annual forbs.
This habitat can be defined, in part, by its native grass and forb species (Table 6.1).
Coastal prairie often coexists with, and frequently has a successional relationship with,
northern coastal scrub (Ford and Hayes in press, Heady et al. 1988, Heady et al. 1992).
Coastal scrub is an assemblage of evergreen shrubs, and within California, ecologists
recognize northern and southern divisions. Northern coastal scrub occurs from Santa
Barbara County north to the Oregon border. In the Elkhorn Slough watershed, it is
dominated by coyote brush. Co-dominants include California sagebrush, black sage,
coffeeberry, bush monkeyflower, California blackberry, and poison-oak. This habitat is
important for a variety of small mammals and birds. The mosaic and herbaceous height
characteristics of coastal prairie with northern coastal scrub are critical to the upland
habitat quality for special-status species, including:

e Santa Cruz sunflower (Federally Threatened, State Endangered, and California
Native Plant Society (CNPS) 1B (Rare, threatened or endangered in California
and elsewhere),

e artist's popcornflower (CNPS 1B),

e water sack clover (CNPS 1B),

e Smith’s blue butterfly (**need status)

e burrowing owl (wintering population — CDFG California Special Concern
Species)

e great blue heron (**need status)

e short-eared owl (**need status)

e Monterey vagrant shrew? (**need status)

e Salinas pocket mouse? (**need status)
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American badger (CDFG California Special Concern Species),

e grasshopper sparrow (**need status)

e golden eagle (**need status)

e American peregrine falcon (**need status)

e White tailed kite (**need status)

e northern harrier (nesting - CDFG California Special Concern Species),

e Santa Cruz long-toed salamander (Federally and State Endangered, CDFG Fully
Protected),

e California red-legged frog (Federally Threatened and CDFG California Special
Concern Species), and

e California tiger salamander (Federally Threatened and CDFG California Special

Concern Species) (CalPIF 2004, Becker 1988, L. Ford pers. comm., Hobbs and

Mooney 1986).

Unfortunately, both coastal prairie and coastal scrub face significant threats.
Approximately 99% of California native grasslands have been lost over the last 200
years, making them one of the most critically endangered ecosystems in the U.S. (Noss et
al. 1995). Loss of coastal scrub in some parts of California has also been severe. Up to
90 % of the historic acreage of southern coastal scrub has been lost to development (Noss
et al., 1995). Northern coastal scrub is apparently more secure for now, but it too has
declined by over 35% since 1950 (FRRAP 1988:Table 7-4; FRAP 2003), and faces the
same sprawl as Southern California. Within the Elkhorn Slough watershed, coastal scrub
assemblages often face threats from infestation by tall exotic biennials and perennials,

such as poison hemlock, fennel, and jubata grass.

Table 6.1. Definitive coastal prairie plants. Adapted from Stromberg et al. 2001.

Native Coastal Prairie Grasses and Rushes
Common Name Species Name
California oat grass Danthonia californica
Purple needlegrass Nassella pulchra
Brown-headed rush Juncus phaeocephalus
Tufted hairgrass Deschampsia cespitosa
Blue wildrye Elymus glaucus
Toad rush Juncus bufonius
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Nodding needlegrass Nassella cernua
Meadow barley Hordeum brachyantherum
California brome Bromus carinatus
Salt grass Distichlis spicata
Creeping wildrye Leymus triticoides
Foothill needlegrass Nassella lepida

Native Coastal Prairie Forbs and Shrubs
Coyote brush Baccharis pilularis
California plantain Plantago erecta
Small tarweed Madia exigua
Buttercup Ranunculus californicus
Johnny jump-up Viola pedunculata
Checker mallow Sidalcea malviflora
Sun cup Camissonia ovata
California acaena Acaena pinnatifida californica
Coastal eryngo Eryngium armatum
Soap plant Chlorogalum pomeridianum
Everlasting Gnaphalium purpureum
American carrot Daucus pusillus
Blue-eyed grass Sisyrinchium bellum

Most of the coastal prairie that once existed in the lower Salinas Valley and in northern
Monterey County has been converted to agricultural fields, although some has been
urbanized as well. Much of the remaining prairie has been impacted by large-scale
community shifts from indigenous grasses and forbs to exotic, mostly European, species.
This transformation, beginning in the 1700s, coincided with the loss of native herbivores
and Native American burning regimes, as well as the concurrent introduction of highly-
competitive exotic plants and over-grazing by domestic livestock. The role that each

factor played in the conversion remains uncertain.

Regardless of the mechanisms, these losses have obscured the past distribution and
composition of historical prairie. The earliest explorers to the Monterey region visited
the area in late fall, and they described local grasslands in only the broadest terms. They
found 1) that large areas of the lower Salinas Valley grasslands were home to “vast
numbers of [pronghorn] antelopes” and were burned by Native Americans, 2) “swampy
plains,” and tule elk between the Elkhorn Slough-Moro Cojo-Tembladero Slough
estuarine wetlands, 3) “good grasses” on knolls east of previously wide-spread freshwater
wetlands, and 4) “hills of pure earth and grass, with some live oaks,” in a valley just east
of today’s Elkhorn Slough National Estuarine Research Reserve (Elkhorn Slough NERR)
(Brown 2002, Palou 1930). Early naturalists in the late 1700s collected native annual and
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tufted hairgrass, giant wildrye, buttercup, yarrow, several rushes, and hairy wood-sorrel
in the Monterey Bay area; but did not otherwise describe local grasslands (Eastwood
1924, Presl 1830). Detailed accounts of Monterey area grasslands did not appear until
the mid-1800s, and by this period many changes had taken place. Several European
exotic forbs were common throughout the central California coast, and cattle were
abundant (Hooker 1841, Hartweg 1846). Nonetheless, many native wildflowers were

evident during springtime. In 1846, John Fremont (Jackson and Spense 1973) wrote:

“Over the face of the country between Santa Cruz and Monterey, and
around the plains of San Juan, the grass which had been eaten down by the
large herds of cattle, was now everywhere springing up and flowers began
to show their bloom. In the valleys of the mountains bordering the Salinas
plains wild oats [non-native Avena sp.] were three feet high and well
headed. . .”

Today, even the best prairie assemblages are highly invaded, and non-native
grasses and exotic forbs often dominate remnant native patches (Stromberg et al.
2001).

Unfortunately, changes to historical coastal scrub in north Monterey County are not well
documented. Early explorers in the region did not describe shrubs in detail, and did not
clearly distinguish between coastal scrub and chaparral. Botanists’ records only hint at
the past distribution and composition of coastal scrub assemblages. In the early 1790s, a
Scottish naturalist described scattered pockets of “Pasture & Thickets of Brush-wood”
near Point Pinos, which included various shrubs that he could not identify, several
species of Artemisia, and “a great variety” of birds. In 1854, the U.S. Surveyor General
described “oak scrub and sage” near the eastern reaches of Long Valley, and mapped
patches of unnamed bushes (apparently distinct from chaparral) in Hidden Valley
(Freeman 1854). Today, many of these areas appear to have been replaced by oak or
eucalyptus woodland. In 1906, the Los Angeles Times reported that the hills of the
Empire Gun Club, today part of the Elkhorn Slough NERR, were “covered with scrub”
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where “quail multiply and thrive” (Los Angeles Times 1906). Aerials from the 1930°s
suggest that this scrub was later cleared for agriculture; but today, coyote brush and other
associated scrub species have returned naturally to at least some of these slopes.
However, many of these patches appear to be threatened by encroaching fennel, poison

hemlock, and jubata grass.

Despite dramatic losses locally and statewide, some remnant coastal prairie and intact
coastal scrub persists in the Elkhorn Slough watershed and on the Elkhorn Slough NERR.
The Reserve will give priority to identifying and preventing the establishment of new

invasive exotic plants in these areas on the Reserve.

The Elkhorn Slough NERR will also work to restore degraded grassland and scrub
assemblages. Using historical ecology, we will identify areas best-suited for grassland
and scrub restoration, and develop a target mosaic of the two related habitats. In areas
deemed best for coastal scrub, we will reduce non-native plant cover, and where
necessary, replant native scrub species. In areas best-suited for prairie, we will test the
effectiveness of potential grassland restoration strategies. Coastal prairie restoration is an
evolving science, and research is still needed. Grasslands with cattle grazing have been
shown to have higher native annual forb richness and cover relative to ungrazed sites
(Hayes and Holl 2003a), and the removal of cattle from prairie has been shown to lead to
decreases in native California oat grass (Hatch et al. 1999). Grazing can also prevent the
conversion of grasslands to coastal scrub. This argues against the removal of cattle from
currently grazed prairies, but it is still unknown if the reintroduction of cattle to currently
ungrazed, degraded grasslands can restore native grasses and forbs. Reintroducing
clipping alone has been unsuccessful at restoring forbs at three coastal prairie sites
(Hayes and Holl 2003b). This and other recent research suggests that the reintroduction
of native grassland seeds or seedlings may also be necessary to help restore populations
of native grassland species in areas that are currently dominated by exotic species
(Corbin and D’ Antonio 2004, Seabloom et al. 2003), but, again, more research is needed.
We will implement a well-replicated experiment, comparing alternative strategies
(grazing, mowing, and seed additions) in a robust design. The Reserve will monitor
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appropriate indicators, ideally with collaboration from academic researchers. The
eventual result will be a published manuscript that will help guide the Reserve’s own

work and help coastal prairie managers elsewhere better manage their lands.

Finally the Reserve will work other decision-makers and land managers to build support
for regional grassland and scrub management and restoration, both through education and

collaborative management efforts.

B. ESNERR Objectives and Strategies
Staff from the Reserve’s Stewardship, Coastal Training, Education, and Research

Programs are involved in the following objectives and strategies

Objective 1: Reduce abundance of selected non-native plant and animal species in

Reserve coastal prairie and coastal scrub assemblages.

Strategies:

5. The Stewardship staff will control prioritized weeds through mechanical
and chemical means in grassland and coastal scrub habitats. In order to
accomplish this we will:

i. continue to control the California Invasive Plant Councils “high”
priority weeds in Reserve grasslands and scrub habitats. These
exotic species have severe ecological impacts on physical
processes, plant and animal communities, and vegetation structure.
Their reproductive biology and other attributes are conducive to
moderate to high rates of dispersal and establishment (Cal-1PC
2006). Target species to remove are iceplant (Carpobrotus edulis),
jubata grass (Cortaderia jubata), veldt grass (Ehrharta calycina),

fennel (Foeniculum vulgare), and French broom (Genista

monspessulana).
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control outlying patches of harding grass (Phalaris aquatica), a
Cal-IPC “moderate” priority weed that we have determined to have
severe impact on Reserve coastal prairies.

continue to work with school groups and community volunteers to
remove non-native poison hemlock and replant with native coastal

scrub species in a small-scale restoration project.

6. The Stewardship staff will establish a Reserve trapping program. Part of

this program will include:

trapping feral cats, to decrease the number of native birds and
mammals preyed upon in Reserve grasslands. This will protect
quail, which are important dispersal agents of native grassland
seeds and may be important to restoring the Reserve’s grasslands
(Leopold 1985).

Objective 2: Help build support for regional Coastal Prairie and Coastal Scrub

projects.

Strategies:

1. The CTP staff will continue to sponsor and partner with educational

efforts to inform regional decision-makers about grassland ecology,

restoration, monitoring, and management strategies.

2. Dependent on the addition of the Community Outreach Coordinator, the

Education staff will create a community education plan and use restoration

on the Reserve as a model. In order to accomplish this we will:

use restoration projects on the Reserve to educate neighbors about
coastal prairie and coastal scrub habitats. This would include
opportunities for community members and groups from
neighboring schools to assist with the restoration projects as well

as educational tours of the sites. This will be part of a larger
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strategic plan for community outreach in the Elkhorn Slough
watershed that will be developed with local partners and

community members (see Goal 8, Chapter X for more details).

3. The Stewardship staff will collaborate on strategies to protect, enhance
and restore grasslands in the lower watershed. We will:
I. build stronger relationships with organizations and stakeholders
involved in management of Elkhorn Slough watershed grasslands.

ii. work together to design restoration experiments.

Objective 3: Implement research that informs regional restoration strategies.

Strategies:
1. The Stewardship staff will create a GIS map of historical and current
coastal prairie and coastal scrub in the watershed. This will help prioritize

areas for weed control and restoration activities.

2. The Stewardship and Research staff will test the effectiveness of grazing,
mowing, and seed addition in a well-replicated, large-scale coastal prairie

experiment.

3. The Research staff will examine habitat use of native vs. non-native
grassland species. We will:
I. compare arthropod assemblages in native and non-native grass and

scrub species to determine how habitat value differs.
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Chapter VII. ESNERR Goal #5
Protect and Restore Key Coast Live Oak Habitats

A. Introduction

Coast live oak (Quercus agrifolia) woodland is common in the Elkhorn Slough watershed
and is often found growing on 15 to 50 percent slopes and loamy sands in the hills east of
the Elkhorn Slough National Estuarine Research reserve (Elkhorn Slough NERR). On
the Reserve, oak woodlands also frequently appear on the slopes of dissected terraces.
Oak woodland can range from dense forests with closed canopies at moderately moist
sites, to widely-spaced open woodland or savannah in drier areas. Oak understory
vegetation is also variable. Where the canopy is closed, understory vegetation often
includes shade-tolerant shrubs, ferns, and forbs. Where trees are scattered, the understory
is commonly made up of grassland and occasional shrubs (Holland 1988). At Elkhorn
Slough NERR, the overstory is made up exclusively of coast live oak, and common
native understory species include poison oak (Toxicodendron diversilobum), sword fern
(Polystichum munitum), California blackberry (Rubus ursinus), hedge nettle (Stachys
bullata), snowberry, (Symphoricarpos albus var. laevigatus), coffeeberry (Rhamnus
californica and R. tomentella), beeplant (Scrophularia californica) and miner’s lettuce
(Claytonia perfoliata). Creeping wildrye (Leymus triticoides) and Santa Barbara sedge

(Carex barbarae) also occur in open woodlands.

Coastal oak woodlands provide habitat for a variety of wildlife species, including many
mammals and a wide range of birds. According to California Partners in Flight and the
Point Reyes Bird Observatory (2002), oak woodlands have the richest wildlife species
abundance of any habitat in California, and may rank among the top three habitat types in
North America for bird richness. The California Wildlife Habitat Relationships System
lists over 200 animal species that live in or otherwise use coastal oak woodlands in
Monterey County. In the Elkhorn Slough watershed these include nesting white tailed
kites (CDFG Fully Protected) and golden eagles (CDFG Special Concern Species), and
seasonally, Santa Cruz long-toed salamanders (Federally and State Endangered).
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It is unknown how many oaks in the Elkhorn Slough watershed have been lost over the
last 150 years. Comparisons between mid-nineteenth century surveys and recent aerial
photos hint at large-scale changes. When surveying the boundaries of Spanish land
grants and township and range lines in the 1850s and 60s, the U.S. Surveyor General
mapped many natural features, including oak trees. In the Elkhorn Slough watershed,
oaks were therefore mapped on the boundaries of the San Cayetano, Los Carneros, and
Bolsa Nueva y Moro Cojo ranchos, and along the public lands north of Hall Road, on the
Springfield Terrace, and in the hills approximately 3.5 kilometers east of today’s Elkhorn
Slough NERR. Only half of the survey points shown as coast live oak in the 1800s are
oak habitat today. Approximately 40% of the originally mapped oaks have since been
converted to agricultural fields or grassland, while the other approximately 10% have
since been replaced by non-native eucalyptus or pine trees (U.S. Survey General 1872,
Foreman 1867, Terrell 1859, Day 1854, Freeman 1854). Many of these woodlands were
undoubtedly cut down for firewood (Fig. 7.1) or otherwise cleared for crops and
buildings. Today residential development threatens to further fragment remaining oak
habitat (Scharffenberger 1999), and Sudden Oak Death (caused by the fungus-like
Phytophthora ramorum) threatens oaks throughout coastal California. Phytophthora
ramorum is presumed to be an introduced pathogen in the United States (Braiser 2003).
Furthermore, exotic plants continue to threaten standing oak groves and the abundance
and diversity of understory plant assemblages. However, oak recruitment in the Elkhorn
Slough watershed is complex. In many areas, coast live oak woodland has recovered
from past clearing, and in some areas it continues to expand. In the absence of fire it has
even been shown to invade sensitive maritime chaparral habitat (Van Dyke and Holl
2001).
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LAND FOR SALE!

200 Acres of Land

FOR SALE,
On the Bolsa Nueva y Moro Cojo Rancho,

Distant 8 miles from Castroville, 8 miles from Halinas City, and 4 miles
from. Sunta Rita and Nativided,

The Land sontaing aboat

Two Thousand Cords of Wood,
Several Springs, and is suitable for Grazing, or the
Growing of Fruit and Vegetables.

For further particulars inguire of

J. B. CASTRO,

CASTROVILLE.

Figure 7.1. 1875 advertisement for land in and around the Elkhorn Slough watershed, stressing
the availability of oaks for firewood.

The Elkhorn Slough NERR has been successfully restoring coast live oak trees for over
fifteen years. In the 1990s, staff, volunteers, and work crews removed a 13-acre exotic
eucalyptus grove on the northern portion of the Reserve and, in its place, planted
thousands of coast live oak acorns. Today, an open oak woodland, interspersed with
scrub and grassland habitat, is developing in the area. Volunteers, school groups, and
staff have also successfully planted hundreds of oaks on two north facing slopes, an area
that was previously dominated by non-native radish, annual grasses, veldt grass, and
Italian thistle. Dozens of oaks have also been planted elsewhere on the Reserve, restoring
widely scattered oak trees known to have existed historically, but lost during the mid-
1900s. More recently, as previously planted oaks have begun to mature, Reserve
stewards have focused on oak understory restoration projects. We have successfully
removed over two acres of invasive Cape ivy (Delairea odorata) and English ivy
(Hedera helix), and we are currently experimenting with native shrub, forb, and grass

plantings.
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As in other habitats, invasive species in oak woodlands are very difficult to eradicate
once they have become widespread and abundant. Therefore management efforts are
focused on 1) identifying and prioritizing areas for exotic species monitoring and control
efforts, 2) prevention of new introductions, 3) early detection and eradication of new
introductions before establishment and spread, and 4) control strategies to prevent further
spread of already widespread weeds and that help favor dominance by native
assemblages. We also will complete an investigation of the habitat use of native oak vs.
non-native eucalyptus groves. The Reserve’s actions fall into these areas, as described

below.

B. ESNERR Obijectives and Strategies

Staff from the Reserve’s Stewardship Program and Research Program are involved in the

following objectives and strategies

Objective 1: Protect the watershed’s coast live oak habitats from biological invaders.

Strategies:

1. The Stewardship staff will create a GIS map of historical coast live oak
woodland in the Elkhorn Slough watershed.

2. The Stewardship staff will prevent the spread of exotic plants into high
priority remnant or restored oak woodlands. Weed seeds can be
transported on shoes and clothing. In order to prevent new invasions in
remnant or restored oak understory, we will develop and implement an
oak woodland access plan that decreases the likelihood of weed

introductions.

3. The Stewardship staff will prevent the establishment of exotic pigs on the
Elkhorn Slough NERR. In order to accomplish this we will:
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continue to survey oak woodlands for evidence of feral
pigs.

if found, coordinate with the California Department of
Fish and Game and local agencies to remove pigs.

4. The Stewardship staff will control prioritized invasive weeds through

mechanical and chemical means in coast live oak understories. In order to

accomplish this we will:

continue to monitor and control California Invasive
Plant Council’s (Cal-IPC) “high” priority invasive
weeds in oak woodlands - those exotics which have the
greatest impact on native habitats and those which will
become more difficult to control if action is delayed.
Target species are Cape ivy (Delairea odorata), English
ivy (Hedera helix), French broom (Genista
monspessulana), and Himalayan blackberry (Rubus
discolor).

control, when and where possible, Cal-IPC “moderate”
priority species that are currently limited in extent,
including bull thistle (Cirsium vulgare), calla lily
(Zantadeschia aethiopica), panic veldt grass (Ehrharta

erecta), and periwinkle (Vinca major).

5. The Stewardship staff will remove exotic eucalyptus trees where they

threaten existing coast live oak woodland. In order to accomplish this we

will:

continue to monitor for and remove eucalyptus saplings
on the Elkhorn Slough NERR, with particular attention
given to the perimeters of existing eucalyptus groves,
around freshwater ponds, and near coast live oak

woodlands.
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ii. investigate the possibility of removing small outlier
eucalyptus groves, especially where they grow adjacent

to existing oak woodland.

6. The Stewardship and Education staff will prevent the establishment of
Sudden Oak Death (SOD) on Elkhorn Slough NERR. In order to
accomplish this we will:

I. continue to have visitors, researchers, volunteers, and
staff clean their shoes before walking the trails or
working in oak woodlands.

ii. regularly check for P. ramorum symptoms on host
plans. Symptomatic plants will be sampled and
submitted to the CA Department of Food and
Agriculture lab for testing.

iii. keep staff up-to-date on symptom recognition and best

management practices to prevent pathogen introduction.

Objective 2: Investigate the habitat use of native oak vs. non-native eucalyptus groves.

Strategy:
1. The Research staff will complete an on-going study of arthropod and bird
abundance and species composition in paired oak and eucalyptus groves,
in order to better understand consequences of eucalyptus invasions for

native animal communities.
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Chapter VIII. ESNERR Goal #6
Reduce Pollution across the Elkhorn Slough Watershed

A. Introduction
Estuarine habitats often have particularly high levels of pollution relative to other coastal

habitats, because human uses such as industry, agriculture, residential development, and
harbors are often densely concentrated around them (Kennish 2002). Virtually all such
human uses of the estuary and adjacent land potentially can supply some contaminants to
adjacent habitats— for instance industrial chemicals, agricultural fertilizers and pesticides,
residential sewage, and boat paints. In estuarine habitats of the Elkhorn Slough
watershed, numerous contaminants from a variety of sources have been identified. In this
largely rural watershed, the main cause of water and sediment quality degradation is

agricultural non-point source pollution (Caffrey 2002, Phillips et al. 2002).

The Elkhorn Slough National Estuarine Research Reserve’s (Elkhorn Slough NERR)
water quality monitoring program has documented elevated nutrient levels in watershed
wetlands. For instance, in the South Harbor, Tembladero Slough, and old Salinas river
channel, nitrates average over 50 mg/L (vs. safe drinking water standard of 10 mg/L), and
the peak values at these sites are among the highest ever reported for estuarine
ecosystems (Caffrey 2002). In the main channel of Elkhorn Slough, nitrate
concentrations are lower, averaging 5 mg/L or less. However even in these areas strongly
flushed by the tides, higher concentrations occur in the rainy season, partly due to
subwatershed sources. This is shown through data generated by the Elkhorn Slough
NERR’s System-wide water quality monitoring program, which has detected higher
levels of nutrients in Reserve wetlands on outgoing tides, attributable to local sources,
than on incoming tides. Furthermore, an array of in-situ nitrate monitoring instruments
has recently documented nitrate from Salinas River channel / Tembladero Slough sources
traveling up the Slough, into and well past the Reserve (K. Johnson in prep;

www.mbari.org/lobo).

Nitrate concentrations in Elkhorn watershed wetlands have increased two orders of

magnitude since the 1920s (Caffrey 2002). In addition to high levels of nutrients,
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significant concentrations of legacy agricultural pesticides such as DDT, newer
pesticides, and fecal coliform bacteria have been documented in some watershed
wetlands, with highest levels in the areas receiving the most freshwater run-off (Phillips
et al. 2002).

Though watershed pollution levels are well documented, there have been few studies of
the direct ecological impacts of this pollution on Elkhorn Slough habitats. Parkin (1998)
attributed the reproductive failure of a Caspian Tern colony to high levels of DDT and
other contaminants she documented in eggs and embryos in a flood year. Beck &
Bruland (2000) documented extremely high productivity and resultant hypoxia in a
Slough wetland. Byrd et al. (2004) have shown that agricultural erosion can result in
sediment fans that bury adjacent wetlands and result in marsh loss. Water collected from
Tembladero Slough and sediments from the Moss Landing Harbor have been shown to
cause toxicity to small crustaceans, attributed to organophosphate pesticides (Hunt et al.
2003, Anderson et al. 2004). In addition to these documented impacts, other ecological
changes may be occurring in response to agricultural pollutants, as demonstrated at other
estuaries, including many with nutrient-loading less than seen in some estuarine habitats
in the Elkhorn watershed (Kennish 2002). These can include losses and declines of
species due directly to sensitivity to high contaminant concentrations, or due to indirect
effects such as increased hypoxia and macroalgal blooms associated with high nutrient

concentrations (Valiela et al 1997).

The fundamental approach required to reduce pollution across watershed habitats is to
decrease the amount of agricultural run-off and sediments leaving farms, and/or to
decrease the concentration of contaminants in them. A number of organizations (Natural
Resources Conservation Service, Resource Conservation District of Monterey County,
Regional Water Quality Control Board, Elkhorn Slough Foundation, Agricultural and
Land-based Training Alliance, Community Alliance of Family Farmers, Monterey
County Farm Bureau, UC Cooperative Extension) have and continue to encourage, teach,
and assist growers and landowners in improving land practices in the Elkhorn watershed,

or by owning land and managing it directly. With on-going training efforts, voluntary
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improvements, acquisition by land trusts of farmed lands adjacent to wetlands, and
increasingly strict regulations, agricultural pollution is likely to decrease in the coming

decades.

B. ESNERR Obijectives and Strategies
Staff from the Reserve’s Education Program, Coastal Training Program, Stewardship

Program, and Research Program are involved in the following objectives and strategies

The Reserve’s niche with regard to reducing agricultural pollution is primarily to support
organizations more directly involved with improving farming practices. In particular, the
Reserve can provide scientific information and education materials to improve decision-
making about agricultural pollution. We will help inform key audiences about estuarine
resources and how they are sensitive to agricultural pollution. We will collect, analyze,
and disseminate water quality data. We will raise awareness about sources of
contaminant-loading outside the watershed and help develop possible solutions. Finally,
we will attempt to decrease direct effects of agricultural pollution on our own Reserve

lands.

Objective 1: Improve understanding of pollution levels, sources, and effects on coastal
habitats.

Strategies:

1. The Research staff will continue SWMP and monthly 24-station water
quality monitoring programs (see Chapter 1X).

2. The Research staff will analyze these water quality data to detect changes
in water quality linked to upland land use practices and water control
structure management.

3. The Research staff will conduct literature search to examine potential
ecological impacts of nutrient levels documented in Elkhorn watershed
wetlands.

4. The Research staff will convene at least two water quality workshops for

key regional agencies, organizations, and researchers involved in water
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quality sampling or regulation. Provide presentations on Elkhorn Slough
NERR data on nutrient pollution levels, correlates, and potential
ecological consequences, and facilitate information exchange about water

quality issues.

Objective 2: Generate and disseminate information on estuarine values and how they

are affected by pollution.

Strategies:
1.

The Education staff will support education efforts through the visitor
center and school programs. Content for educational materials on
pollution will be informed by the Research team and incorporated into
docent training materials, teacher curriculum materials, and visitor center
exhibits as is determined appropriate by education program strategic
planning.

The Education staff will provide educational experiences that inform
audiences how estuarine resources are affected by pollution. This will
include opportunities for hands-on field experiences, such as water quality
monitoring activities, that illustrate basic concepts behind the movement
of pollutants in the watershed

The Education staff will develop an interactive computer exhibit to
highlight nutrient dynamics data resulting from the Reserve’s water
monitoring program and the Land-Ocean-Biogeochemical-Observatory of
the Monterey Bay Aquarium Research Institute.

With the assistance of the Research staff, the CTP staff will one workshop
with key agencies to document and share current knowledge about
agricultural pollution impacts on estuarine wildlife and water quality with
regional decision makers and scientists.

The CTP staff will serve as a clearing house for information on

agricultural pollution impacts on estuarine wildlife and water quality to
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enable decision makers to develop regional policy or prioritize efforts
based on the best available science.

6. With the assistance of the Research staff, the CTP staff will post on the
website information related to pollution on the Reserve’s habitats.

Objective 3: Decrease effects of agricultural run-off and erosion on the Reserve.

Strategy:
1. The Stewardship staff will maintain and enhance structures that decrease
the effects of agricultural run-off from neighboring agricultural lands (e.g.,

pipe into Willow Bend; sediment basin above lower Cattail Swale).
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Chapter IX. ESNERR Goal #7

Monitor Key Indicators of Coastal Ecosystem Health to
Enhance Understanding of Spatial and Temporal Variation
and Long-term Trends

A. Introduction
Long-term monitoring programs — those carried out consistently for at least a decade, and

ideally many decades — are vital for detecting spatial and temporal trends in ecosystems,
and for distinguishing natural from anthropogenic perturbations. Long-term datasets
improve our understanding of, and thus decision-making about, complex ecological
processes that occur at large spatial and temporal scales (Vos et al. 2000). In order for
long-term monitoring programs to succeed, they must have strong institutional support
and the explicit commitment to their consistent continuation over decades. While
academic institutions are ideally suited to supporting scientists that carry out short-term
research projects, and environmental consulting firms are often appropriate for
completing finite restoration monitoring to determine whether quantitative objectives of a
project have been met, neither of these types of organizations are likely to take on the

commitment required for consistent continuity of long-term monitoring programs.

In the Elkhorn watershed, the Elkhorn Slough Reserve is ideally suited to designing and
implementing long-term monitoring. There is strong institutional support at the local
(Elkhorn Slough NERR) and national (National Estuarine Research Reserve System)
level for carrying out high quality, consistent monitoring of key indicators of coastal
health. The Reserve is committed to continuing its role as a leader in regional

monitoring.

Purposes of long-term monitoring, with examples from the Elkhorn Watershed

1) Characterize current baseline conditions against which to evaluate future trends.

Well-chosen monitoring indicators are capable of providing continued
assessments even over a wide range of future stresses (Noss 1990). In the
Elkhorn watershed, there is no water quality or biological data from the period

preceding major human alterations to habitats and ecological processes. This
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2)

3)

makes it hard to assess past ecological impacts of various threats and to set
restoration targets. The Reserve is now committed to collecting such data so that
resource managers a century into the future can assess how these indicators have
changed. The Reserve is fortunate to have habitat change data (from old maps
and photographs) that reveals 150 years of largely human-induced changes (Van
Dyke and Wasson 2005). This dataset has been instrumental for motivating
conservation action and setting restoration targets (see Tidal Wetland Project,
Chapter I11). This is a fine example of how baseline monitoring can support
resource management and the public in setting and refining regional objectives by
improving understanding of the status and trends of resources (Ringold et al.
1996), and in the future, the baseline water quality and biological data we are

today collecting will serve this function.

Serve as an early warning for potential new threats. Each Reserve long-term

monitoring program can detect marked changes in indicators of estuarine health
(Vos et al. 2000). Data are usually analyzed within weeks of collection, and
always within a year. If average values of indicators are more than two standard
deviations from the average of the previous periods, Reserve staff contact regional
researchers and resource management agencies to spark further investigations into
the geographic extent of a potential crisis and its likely causes and possible
solutions. For instance, declines of California Red-legged Frogs detected by the
Reserve resulted in collaborations with the United States Fish and Wildlife
Service and regional managers, and stimulated research on amphibian diseases in

the watershed.

Identify potential impacts of emerging threats. Sensitive monitoring indicators

can provide early warning about effects of environmental changes (Noss 1990).
For instance, Reserve biological monitoring data from the past five years has
revealed that a new invader to Elkhorn Slough, the European Green Crab, rapidly
went from extreme rarity to high abundance, while native crab abundance

declined. In the future, Reserve breeding bird monitoring will serve as a sensitive
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4)

5)

6)

indicator of local effects of global warming, since nesting would be likely to be
initiated earlier. Reserve wetland habitat monitoring can detect changes in marsh

cover in response to sea level rise.

Improve restoration strategies for threatened species. Reserve amphibian

monitoring data on declines of threatened species have motivated improved
Reserve and regional management of ponds (for appropriate hydroperiod and
bullfrog eradication). Reserve intertidal monitoring has shed light on the extreme
rarity and habitat requirements of native estuarine oysters and brackish snails,

informing restoration and management strategies for these species.

Suggest causes of observed patterns. In general, long-term monitoring programs

are much better suited for detecting patterns than for identifying the processes
behind them. Short-term manipulative experiments are more appropriate for
demonstrating the mechanisms behind observed changes. However, a well-
designed monitoring program can at least provide circumstantial evidence of
potential causes behind the patterns, if sampling is carried out at appropriate
spatial and temporal scales. In this way, indicators being measured can be used to
distinguish between natural cycles and trends resulting from anthropogenic stress
(Noss 1990). For instance, the Reserve volunteer water monitoring program is
carried out monthly at 24 stations in the watershed. This spatial scale has been
essential for detecting predictors of poor water quality; the data reveal a strong
role for both agricultural run-off and water control structure management in
influencing nutrient concentrations. Likewise, the high temporal resolution of the
Reserve NERR system-wide water quality program has revealed varying sources
of nutrient loading. In the dry season, the highest nutrients are measured on
incoming tides, suggesting an oceanic source, while in the rainy season, the

highest nutrients are found at low tide, suggesting a subwatershed source.

Stimulate further research and management efforts. The data from Reserve

monitoring programs are regularly requested by and made available to researchers
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and resource managers, regionally and even nationwide. The Reserve receives
hundreds of requests a year, particularly for water quality data and GIS layers.
Many investigators, particularly regional graduate students, choose to carry out
research at Elkhorn Slough because of the availability of baseline monitoring data
and because these have highlighted interesting patterns that merit further
exploration. By providing these data, we thus can stimulate additional research at

the Slough, and direct it towards critical gaps in conservation priorities.

To improve the management of complex coastal ecosystems, it is important to use a
combination of different indicators at multiple scales, from ecosystems to habitats to
species (Noss 1990, Wilson 1994). Reserve monitoring programs fall into three main
categories:

4. Water quality and weather monitoring to characterize overall

ecosystem health

5. Biological monitoring of threatened species and characteristic

estuarine and coastal communities.

6. Habitat and land use change monitoring to track changes in the extent

and distribution of different land cover classes, and

Over the past decades, the Reserve has gradually developed, tested, and expanded a suite
of long-term monitoring indicators. Workshops of regional experts have helped define
the best indicators of estuarine ecosystem health that can be affordably monitored by a
small staff with a limited budget. With the help of these experts, the parameters currently
being monitored have been prioritized (see Table 9.1). In the next decades, the Reserve
is firmly committed to continuing all existing priority 1 programs. The priority 2
programs will be continued unless severe budget decreases result in loss of research staff.
The priority 3 programs are likely to be continued, but might be dropped in case of

budget decreases or lack of sufficient volunteer or staff expertise.
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Each program has a defined, written protocol and is coordinated by one lead Reserve
staff member, with a second staff member fully trained as an alternate. Some projects
also have a volunteer lead who assists the staff lead or handles the majority of the
coordination. For all twenty monitoring programs (Table 9.1), data are consistently
collected and archived in databases that include clear metadata, and back-ups are
regularly made and stored in two separate buildings. The databases are made available to
anyone who requests them. In addition, the data from one program, the system-wide
water and weather program, are archived and made available by the NERR Central

Database Management Office.

Information about the monitoring programs and the trends they have revealed thus far is
regularly presented by Reserve staff in presentations to a variety of audiences, ranging
from applied resource managers to college classes to the general public. The monitoring
programs are also highlighted on the Reserve webpage, and graphs and tables are updated

annually to highlight recent trends.

In addition to continuing existing monitoring programs, the Reserve will explore the
development of new programs, in partnership with other regional agencies or universities.
There are a number of high priority programs, which will be developed if funding and
staffing permit, they include eelgrass, benthic infauna, and fish assemblages.

B. ESNERR Obijectives and Strategies
Objective 1: Collect, archive, and disseminate consistent, high caliber data on critical
ecosystem characteristics.

Strategies: 1. The Reserve will collecting high caliber, consistent data according
to specified protocols, will archive them and make them readily available to any
requestors. The Reserve will also annually update the Reserve webpage with
tables and graphs summarizing trends. The Reserve’s long-term monitoring

programs are summarized in Tables 9.1 through 9.6.
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Insert Monitoring Table Here
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Insert Monitoring Table Here
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Chapter X. ESNERR Goal # 8

Educate the Community about the Watershed and Inspire
Them to Consider Environmental Conservation When Making
Decisions Affecting ElIkhorn Slough and Its Watershed

A. Introduction
The Reserve offers a mosaic of education programs that are designed to reach a variety of

audiences through different venues using different delivery modes. Based on target

audiences these programs can be grouped into four components:

5. Coastal Training Program — reaching local and regional decision makers though
workshops, workgroups, independent scientific review, distribution of

information, and networking with experts.

6. School Programs — current programs include: K-12 Teacher Professional
Development, Reserve-based Field Experiences, Interactive Virtual Field Trips,
Multicultural Outreach, K-12 and Non-formal Education Partnerships, and
support of college and university courses, community service programs and

student internships.

7. Public Education — centering on the visitor center and five miles of trails, offering
guided tours, special events, and opportunities for outreach to neighbors in the

Elkhorn Slough watershed.

8. Volunteer Program — trains a cadre of community volunteers to assist with the
implementation of the other education programs and also serve to support the
research, monitoring and restoration programs, and other aspects of the operation

of the Reserve. (See Chapter XV, Volunteer Program Overview)
The challenge for the Reserve’s environmental education program is to offer entry level

experiences for all ages with opportunities to take “courses” of greater depth and

increasing levels of involvement.
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The venues range from trails through oak woodlands, grasslands, riparian corridors, next
to freshwater ponds, salt marsh, mudflats and the waters of the estuary, to an outdoor
amphitheater, visitor center with exhibits and a bookstore, teaching laboratory,
conference room with multi-media capabilities, and the virtual experience of the world

wide web on a computer screen in a classroom or someone’s office.

The delivery modes range from self-guided hikes through a range of coastal habitats to

docent lead tours, public events, school programs, and in-depth trainings and workshops.

The content ranges from nature and natural landscape appreciation to studies in natural
history, historical ecology, environmental and restoration science, and resource

management. Content is informed by the research and stewardship programs.

Priority topics/messages, optimum delivery modes, and target audiences are determined
through strategic planning, (including needs assessments), in collaboration with other
Reserve program coordinators and with input from appropriate community partners.
General content is reviewed by appropriate experts and specific, current, in-depth topics
are defined/informed by the habitat specific conservation goals and priorities of this
management plan. Programs will have well-defined evaluation strategies that facilitate
improvement of content and delivery modes and help to guide the professional

development plans for Reserve staff and volunteers.

While implementing these education programs the Reserve will seek out opportunities to
collaborate with local, state and national partners to benefit from sharing information and
resources. The Education Coordinator will serve on state (DFG) and national (ERD)
education committees that are relevant to the local efforts. The Education Program will
fulfill obligations defined by the California Department of Fish and Game (CDFG)
Statewide Aquatic Education 5-year Plan and the national K-12 Estuary Education
Program (KEEP) of the National Estuarine Research Reserve System (NERRS).
Program content will address the Natural Resource Education Messages of CDFG. As
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we proceed with strategic planning we will refer to various guiding documents including
the California Education on the Environment Initiative
(http://www.calepa.ca.gov/Education/EEI/), the DFG statewide plan for conservation
education that is being developed by the new Office of Education and Outreach, (in
progress, will be available at www.DFG.ca.gov), and NOAA’s Education Plan
(http://www.oesd.noaa.gov/INOAA_Ed_Plan.pdf).

B. Elkhorn Slough NERR Objectives and Strategies
Staff from the Reserve’s Education Program and Coastal Training Program are involved

in the following objectives and strategies

We will gather information from appropriate references, workshops, research projects,
and forums. Material will then be packaged in ways appropriate for the different target
audiences, building on core concepts and themes in conservation, and delivered in a
variety of ways to address a broad range of learning styles. We will practice basic
principles of interpretation, (Tilden 1977, Beck and Cable 2002), and experiential
learning modalities, (Kolb 1985), recognizing that people of all ages learn in a
progression from the concrete to the abstract. Simply put, we learn by doing. This
translates into field activities such as plankton tows, crab trap surveys, and water quality
monitoring for students, volunteers, and the general public on tours; as well as direct field

experiences for participants in Coastal Training Program workshops and public forums.

We will gather key reference material and make it available in the visitor center library
and on the website. Information pieces will then be crafted by staff, volunteers or student
interns, reviewed by senior interpretive staff, and made available through the different

education components.
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Table 10.1. Educational and communication tools available through three of the
Reserve’s education programs. (Please see Appendix 3 for more details on CTP)

Public Education

Volunteer Program

School Programs

docent training

teacher training

public forums

docent enrichments

teacher enrichments

interpretive materials for self-
guided tours

interpretive tools for docents
to use on public tours

interpretive tools and activities
for classroom or trails

fact sheets available in visitor
center

material for docent reader

material for teacher
curriculum

newsletters

docent newsletter

electronic newsletter or
bulletin board

video clips to show in visitor
center exhibits

CD’s, DVD’s with multi-
media background material to
support training

CD’s, DVD’s with multi-
media material to support
curriculum

interactive computer in visitor
center exhibits

interactive computer activities
for home or office

interactive computer activities
for the classroom

website

website

website, virtual field trips

Objective 1: Create and implement environmental education programs for school-aged

children, visitors, our watershed neighbors, and decision makers.

Strategies:

1. The Coastal Training Program will carry out education programs, which

are defined by the CTP strategic plan (see Appendix 3) which are, in part,

echoed in the habitat specific conservation goals and priorities of this

management plan. In order to accomplish this CTP staff will:

offer educational programs that target audiences on priority

topics identified in the CTP strategic plan as informed by

audience needs assessments and market analyses.

with the help of the Coastal Training Network, generate

materials and information for professionals, including fact

sheets, white papers, peer reviewed publications, the

Coastal Training Program website, etc.
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provide information for other education staff to use in
generating materials appropriate for other audiences such
as students, docents, teachers, and the general public

the number of workshops and products will depend on
funding level and information available. Efforts will be
made to increase funding by leveraging partnerships as well

as private and public grant support.

2. The Education staff will continue to offer existing programs at a level that

our current staff can support, setting aside time to engage in strategic

planning. This may include:

K-12 Teacher Professional Development, Reserve based
Field Experiences, Interactive Virtual Field Trips,
Multicultural Outreach, K-12 and nonformal education
partnerships, and support of college and university courses,

community service programs and student internships.

3. The Education staff will complete a market analysis and needs assessment

and convene an advisory committee to guide the development of a

strategic plan. In order to accomplish this we will:

review the current environment in the public schools which
will help to inform changes in Reserve programs to address
these realities.

clarify the specific niche that the Reserve education
programs can fill in the local/regional environmental
education community, review existing and potential new
programs, prioritize audiences and messages, and define
appropriate delivery modes. From this process we will
match programs with existing staff.

create strategies for acquiring funds and staff to support

additional priority programs.
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4. The Volunteer staff will evaluate the overall program and work to improve

the training and support of volunteers. In order to accomplish this we will:

revise the docent reader and update the volunteer training
program content and presentations.

coordinate with local volunteer programs to share resources
and opportunities.

cooperate with CDFG statewide volunteer coordination
efforts. (See Chapter XV for more details.)

5. The Education staff will offer an informative and enjoyable experience for

the public through the Visitor Center. In order to accomplish this we will:

Maintain current exhibits and create new and changeable
exhibits featuring the habitats of the Slough.

feature topics prioritized by strategic discussions with other
Reserve program leads and the Education Advisory
Committee.

create background material, including internally generated
brochures and fact sheets, which will be made available in
the reading area, bookstore, and docent library.

keep staff and volunteers up-to-date with information and
interpretive techniques/tools through regular meetings and

enrichments.

6. The Education staff will train volunteers to give informative public tours

through the 9-week volunteer training course and follow-up enrichments.

7. The Education staff will strategically decide which on-site and off-site

special events to participate in each year based on priority messages,

audiences, and levels of staff and funding.
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8. The Education staff will foster a watershed identity in the community and
establish ourselves as the caretaker/spokesperson for the habitats and
species in the estuary and watershed. In order to accomplish this we will:

I. include watershed neighbors in existing events and
activities through targeted communications.

ii. work with other Reserve Programs and the staff of the
Elkhorn Slough Foundation to acquire funding for and hire
a Community Outreach Coordinator who will take on tasks
prioritized through a strategic planning process but may
include the following:

1. Coordinate events on and off-site specifically
designed for neighbors in the watershed.

2. Develop a watershed welcome packet to be
distributed to all neighbors in the watershed.

3. Produce a watershed newsletter to keep people
informed of current events and issues effecting the
watershed and slough.

4. Work on other actions defined in habitat goals that

require community outreach efforts.
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Chapter XI. ESNERR Goal #9
Maintain a Viable Base for ESNERR Programs:
Organization, Budget, and Facilities

A. Introduction
In order to successfully protect, restore, research, and educate, we must provide a strong

organizational and infrastructure foundation upon which these activities can build.
Important conservation goals can only be fully achieved when the staffs working on them
have a productive and safe environment in which to work, as well as the resources and
tools necessary to do their jobs. The rationale is simple: If an organization is plagued
with unsafe or uncomfortable working conditions, low morale, bad communications,
disorganization, too few funds, a poor public image, or inadequate facilities, it is less able

to accomplish its mission.

B. ESNERR Objectives & Strategies
All staff are involved in the following objectives and strategies.

Objective 1. Maintain a productive, safe, and efficient ESNERR work environment.
Strategies:

1. The Administration staff will train, motivate, and evaluate staff. In order
to accomplish this we will:
i. Create and embrace opportunities for professional development

and training.

ii. Follow state-mandated and ESNERR policies that ensure fairness
and appropriate behavior.

iii. Provide safety and emergency training and information.

iv. Evaluate staff performance and develop annual work plans.

v. Express appreciation for ESNERR staff and volunteers.

2. The Administration staff will facilitate team-building, information
exchange, and strategic planning. In order to accomplish this we will:
i. Conduct all-staff (ESNERR and ESF) retreats and staff meetings.
ii. Conduct regular meetings to revisit integrated ESNERR goals,
strategies, and activities.
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iii. Encourage regular and effective communication between ESNERR
and ESF staff.

3. The Administration staff will procure and administer Reserve funding. In
order to accomplish this we will:
i.  Write grants to various funding entities and prepare requests for
State funding as needed.
ii. Effectively track and administer grants, budgets, and match.

4. The Reserve will operate a “well-oiled machine.” In order to accomplish
this we will:
i. Maintain organized files, image media, maps, data, and other
archives that are accessible to others as is appropriate or needed.

ii. Maintain organized work and storage spaces.

ii.  Secure funding for a staff member or contractor to organize and
maintain the Reserve’s media (video/DVD, photo/slide/digital
images, etc.) and historical archives.

iv. Provide up-to-date and sufficient information technology support
(computer, networks, internet, wireless communication, software,
etc.) to staff.

Objective 2. Maintain a visible and positive ESNERR image.

Strategies:

1. The Reserve will seek interaction with and input from professional
colleagues, both regionally and nationally. In order to accomplish this we
will:

I. Attend, participate, and present at meetings and conferences as is
feasible.
ii. Maintain effective communications with colleagues through

telephone and email.
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2. The Reserve will maintain good communications with the general public

and with citizen organizations working within the Elkhorn Slough

Watershed. In order to accomplish this we will:

Respond to general telephone, mail, and email.

Attend meetings and functions of citizen organizations as is
feasible.

Develop an integrated communications and outreach plan.

Pursue funding for a communications staff position. This new
position will produce a Reserve newsletter, site brochure, and press

releases, as well as prepare and give presentations.

3. The Reserve will support partner organizations, with special emphasis on

DFG, NERR, and ESF, and actively participate in appropriate partner-

related activities. In order to accomplish this we will:

Prepare various articles for and give presentations to partner
organizations.

Participate in working groups, attend meetings and conference
calls, and maintain good communications with partner

organizations.

Objective 3. Maintain, repair, and construct ESNERR facilities and infrastructure.

The presence and maintenance of certain structures is essential to all programs on the

Reserve. In order to provide workspace, allow for public and scientific access, and

maintain habitats, facilities must be constructed and maintained. Often, there is a close

connection between facilities and stewardship. For example, tide gates must be

maintained to prevent flooding a county road and also to provide proper water depth for

feeding birds. Many of the “maintenance” objectives below have both an operational and

a stewardship component. Funding and staffing shortages are the largest barriers to

implementing the Reserve’s maintenance and construction strategies.

Strategies:
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1. The Reserve will seek funding for the maintenance and repair of existing

facilities and, if successful, will pursue the objectives listed below.

Maintain existing buildings. The visitor center was constructed
in 1985 and is showing significant wear and tear, especially on the
exterior. Laminated wood doors are peeling apart, paint is peeling,
and wood has dry rot and termite damage. The garage and
maintenance shop was also constructed in 1985 and is showing
significant signs of wear and weathering. The administration
building was constructed in 1993 and is now due for repairs. The
conference room floor is peeling, exterior doors are warped,
window screen are ripped, walls need patching and painting.
Investigate options to improve building security and seek
funding for and implement recommended solutions. In order to
protect Reserve equipment and resources, an improved security
system is needed.

Maintain native landscaping around buildings and modify
landscape plans as needed. Native landscaping requires weeding,
mowing, and pruning for aesthetics and to maintain access along
walkways and buildings.

Upgrade and maintain the Reserve’s communication
infrastructure. With the rapid evolution of technology, the
Reserve must find ways to stay current in order to function and
interact efficiently with each other and with partner institutions.
There is a growing need for ongoing, on-site technical support to
both troubleshoot problems and to help plan for and implement
new technologies. A new Information Technology staff position is
necessary to achieve this.

Maintain and repair the Reserve’s public drinking water
system, freshwater ponds, and wildlife drinking guzzlers.

Humans and wildlife require fresh, safe water to drink. In
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Vi.

Vil.

viii.

2004/2005, CDFG installed a state-of-the-art ozonation system and
new pumps to treat and distribute the public drinking water.
However, the original pipelines that run for miles throughout the
Reserve still need to be mapped, repaired, or replaced. In an area
where the groundwater table has been over-tapped and freshwater
springs and creeks no longer flow, special challenges arise to
provide drinkable water for all.

Upgrade the Reserve’s septic sewage system. Currently, the
Reserve’s septic system is adequate, but as public use, programs,
and facilities grow, it is anticipated that it will need to be
expanded.

Repair access roads and trails. Reserve roads are badly eroded
and some are not properly constructed. In winter, staff cannot
access certain areas of the Reserve for maintenance, research,
habitat restoration, and emergency deliveries (e.g. sand for
sandbagging). Trucks regularly get stuck on wet, unsurfaced roads
causing damage to vehicles and loss of time and contracts.
Replace Reserve boundary fencing and boundary signs.
Various sections of the Reserve boundary are unfenced or have
fencing in disrepair. Some fenced areas have no signs to designate
the boundary. Fencing and boundary signs are necessary to
decrease trespass and protect Reserve resources.

Explore options for either repairing or removing Rookery
Berm. Rookery Berm, located on the South Marsh Loop Trail,
was damaged during the heavy El Nino rains of 1998 and currently
harbors a large crack. It has been evaluated by engineers from a
private firm as well as by CDFG engineers.

Rebuild Whistlestop Causeway and replace its culverts. The
causeway that separates South Marsh and Whistlestop Lagoon has
been severely eroded by extreme high tides and rains. Temporary

repairs were made in 2005/2006; but, a more permanent rebuilding
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Xiii.

Xiv.

XV.

of the structure, including replacing the existing damaged culverts
and building a bulkhead on the north side of the levee to prevent
gravel from entering the lagoon, is needed.

Repair and prevent bank and trail erosion on the South Marsh
Loop Trail. The banks of the South Marsh Lagoon near the site of
an old dairy dump are severely eroded. The public and
maintenance access trail along this section is in jeopardy of being
closed due to this erosion. The surrounding terrain is such that this
closure would have serious impacts on accessibility.

Repair or replace the North Marsh tide gates and associated
structures. Three of the four tide gates in North Marsh need
repair in order to facilitate management of the marsh for migratory
shore birds. The culverts have been bent into a “v” due to the
weight of the tide gate levee and the grating above the eastern end
of the culverts is skewed and partially missing.

Maintain Cattail Swale sediment basins. Cattail Swale (upper
and lower ponds) is some of the area’s best breeding habitat for
endangered California Red-legged Frogs and Santa Cruz Long-
toed Salamanders. The basins require continuous maintenance of
sediment levels and water control structures.

Repair the Large Dairy Barn. A large, historic dairy barn is
open to the public on the South Marsh Loop trail. The barn has
severe dry rot and termite damage and major beams need
replacing. The barn is used as a sun and rain shelter for visitors
hiking the trails and as a gathering and teaching spot for school
groups, public tours, and teacher workshops.

Repair the Small Dairy Barn. The small barn left over from the
dairy operation has dry rot and termite damage. The barn is
currently used for storage of maintenance materials and is not open

to the public.
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Replace the footings on the South Marsh Loop Trail
footbridge. The footbridge that was constructed in 2002 still
requires upgraded footings at each end. These footings also need
to be armored to protect them from tidal scour and wind wave
erosion.

Replace parking lot lights. Three of the four parking lot light
poles have rotten and fallen down. The final light is temporarily
braced, but will require replacement soon. Providing lights in the
parking lot, especially in the winter, is important for human safety
and for building security.

Repair or replace Reserve public use structures. Various public
use structures such as benches, outhouses, boardwalks, and
viewing blinds are in need of repair or replacement. More than
50,000 people visit the Reserve each year and structures available
for their use must be properly maintained.

Redesign and replace the Reserve’s front entrance sign and
trail signs. The front entrance sign to the Reserve has not been
replaced in over 20 years and is degraded and outdated. A portion
of the planter box associated with the sign was burned in a small
grass fire and needs replacing. Directional trail signs throughout
the Reserve are old, rotten, and many are unreadable. Visitors
need signs to welcome them through the Reserve entrance and to
navigate around the trails and back to the visitor center and parking
lot.

Repair and improve the Marsh Education Dock. The Marsh
Education Dock, located on the South Marsh Loop Trail, needs to
be repaired and improved in order to be useable. An all-weather
trail and an education staging area need to be developed to
improve access.

Repair and maintain employee residences. The three employee

residences on the Reserve were on the site before CDFG purchased
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the property. One was a hunting lodge built in 1906, one was a
caretaker’s cottage built in 1914 and expanded in 1984, and one
served as Elkhorn Dairy staff housing. All three buildings are

aged and require infrastructure maintenance and repairs.

2. A variety of new facilities are necessary to meet the Reserve’s program

goals. (See Chapter XIX for over-arching facilities goals.) New facilities

will require additional funding both for their initial construction and

maintenance. New construction will also require appropriate permits and

review. The Reserve will:

Seek funding to develop a state and county-approved Facilities
Master Plan for the Reserve.

Continue to define goals and needs for further development of
Reserve facilities. We hope to work with a professional
consultant to refine and develop a Facilities Master Plan, and
shepherd it through the permitting process. This plan will provide
more specific guidelines regarding the recommended timing and
placement of various facilities as well as provide streamlined
permitting review for individual projects. Some of the needs that
will be included in the Facilities Master Plan development are
listed below.

Seek funding for and, if successful, construct an equipment
storage building, expanded carport, tractor shed, boat rack,
and wood shed. There is currently no indoor, locked storage
facility for large equipment. Many expensive pieces of equipment
are located in a carport or an uncovered area of the shop yard, both
of which are not secure from the coastal elements or from theft.
Covered storage is also needed for vehicles, tractors and
attachments, boats, and construction materials such as wood and

fencing.
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iv. Seek funding to plan for, and possibly construct a 200-person

Vi.

Vii.

meeting space. Meeting space is needed on a regular basis for
Coastal Training Program workshops, teacher workshops,
meetings, lectures, volunteer activities, public events, and
fundraisers. Currently, the Reserve’s meeting space can only hold
about 50 people, which is not sufficient for many of the events we
currently host or wish to host. Options to meet this need include
holding larger events off-site in order to use other available
venues, renting temporary structures for each event, remodeling
and expanding the current administration building, or constructing
a new meeting facility.

Explore the possibility of expanding employee housing. The
high local cost of living presents employee recruitment problems
for the Reserve. Additional staff housing may result from
upcoming land acquisition but if it doesn’t, housing options such
as new construction or placement of a modular or mobile home
may be investigated.

Explore the possibility of constructing (or remodeling) a
facility to serve as a guesthouse or dormitory. A dormitory or
guesthouse is important to encourage research and education
program participation. The high local cost of lodging presents a
financial burden to scientists and educators who wish to use the
Reserve on a temporary basis. Reserve programs, such as the
Coastal Training Program, would save per diem costs if invited
speakers could stay on-site instead of in a hotel.

Seek funding for and, if successful, create additional all-
weather parking. Additional parking is needed for employees
and visitors during peak visitation times. Currently, the overflow
parking area is a grassy field that is not accessible during the wet

months.
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Seek funding for and, if successful, construct support facilities
for the restoration greenhouse. Currently, there are funds in
place to construct a new greenhouse to grow plants for native
habitat restoration. If additional funds are acquired, necessary
components to the greenhouse facility will be added.

Seek funding for and, if successful, construct a vehicle soil
wash station. A vehicle soil wash station is necessary to help
prevent the introduction of Sudden Oak Death and invasive weed
seeds to the Reserve. These stations are commonly used by other
state and federal resource agencies.

Consider seeking funding and, if successful, remodel and
expand the Administration Building to better serve staff needs.
The Administration Building floor plan needs to be reconsidered to
provide maximum workplace efficiency. Some work spaces are
located near through-ways or near the mail and photocopy area that
receives disruptive traffic, and the kitchen area is poorly located.
The need for additional office space is anticipated.

Seek funding for and, if successful, create an archive storage
area for maps, historical photos, and other large items. The
proper storage of maps, blueprints, historical data, images, and

other items is an ongoing need.
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Chapter XIlI.
Public Access

A. Introduction

The Elkhorn Slough National Estuarine Research Reserve offers a variety of
opportunities for public access. The Reserve is open to the public Wednesdays through
Sundays from 9:00 a.m. to 5:00 p.m. The 583 hectare property (1,439 acres) is a hub of
activity, visited by more than 50,000 people each year, and providing some unique and

interesting wildlife viewing opportunities.

Access to the Elkhorn Slough NERR is through the main gate at 1700 Elkhorn Road. A
fee of $2.50 per person is collected for visitors aged 17 and older. Admission is free for
children under age 16 and for anyone holding a valid California hunting or fishing

license. Educational groups such as school field trips and scout troops are also admitted

free of charge.

The California Department of Fish and Game (CDFG) is committed to public access on
the Elkhorn Slough NERR. However, providing adequate maintenance in order to ensure
ongoing public access has proved a serious challenge. Significant budget cuts throughout
the state combined with recruitment challenges resulting from the local high cost of
living have left the Reserve without any full-time state maintenance personnel since
2000.

B. Visitor’s Center

Upon arrival at the Reserve, most people first stop by the Visitor’s Center, where they

learn about the Reserve and its inhabitants, the surrounding watershed, and the value of
estuaries. The Visitor’s Center provides a variety of exhibits as well as opportunities to
interact with dedicated interpretive staff and docents. Visitors may also experience the
Reserve’s diverse habitats first-hand, by hiking the five miles of trails that meander

through beautiful oak woodlands, grasslands, calm tidal lagoons and freshwater marshes.
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The Visitor’s Center has disabled-accessible men’s and women’s restrooms, and a

drinking fountain.

Directly outside the Visitor’s Center are a picnic area and an amphitheater. These
facilities are available to the public on a first-come, first-served basis without charge.
The picnic area includes trash and recycling cans, as well as a large grass field for games

and educational activities.

C. Reserve Trails

The Elkhorn Slough NERR has three loop trails — the Long Valley Loop, Five Fingers
Loop, and South Marsh Loop -- each with trailheads that begin within a half-mile of the
Visitor’s Center (Figure 12.1). These trails connect with several secondary trails that
take visitors to additional sites of ecological, scenic, or cultural significance. The
Reserve’s three trailheads are connected by a paved, wheelchair-accessible path, which

ends at a scenic overlook of the Elkhorn Slough and features two spotting scopes.

Long Valley Loop

Less than a quarter-mile from the Visitor’s center is the Long Valley Loop trail. The trail
is a 0.8 mile loop that passes through oak woodland and follows along one of the fingers
of a waterway known appropriately as “Five Fingers” or Parsons Slough. Along the trail
are two resting benches. A boardwalk extends into the marsh that allows for a closer
look at the Slough’s mudflat animals at low tides and estuarine animals at high tides.
This boardwalk is a favorite place to view leopard sharks, smoothhound sharks, and sat

rays in the summer when they come into the shallows to feed on crabs and bear their live

young.

Five-Fingers Loop

The Five Fingers Loop is a little over one mile long. The trail takes visitors through coast
live oak, eucalyptus groves, and to the trail head of the Parson’s Slough Overlook. Most
of the Five Fingers Loop follows the hillside for great views looking toward Monterey
Bay in the distance. In 1982 this site held the record for most bird species seen in a
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single day in all of North America -- 116 species were seen on October 31. The trail also
features resting benches for tired hikers. A spur trail leads to a specially-constructed
wildlife viewing blind that allows visitors a closer look at the Slough’s wildlife without
disturbing the animals.

South Marsh Loop

The longest trail on the Reserve is the South Marsh Loop, which is over two miles long
and connects to secondary trails with access to the North Marsh Overlook and
Hummingbird Island. The trail includes two old dairy barns, which were part of the
Elkhorn Dairy Farm that operated on the property from 1915 until 1972. Public
outhouses and drinking water are provided at the larger of the two barns. The trail passes
through native oak woodlands, and non-native Monterey pine and eucalyptus forests, and
features views of a large rookery that is home to nesting great blue herons, great egrets,
and double crested cormorants. The trail features resting benches and a boardwalk that
extends into South Marsh. At low tide, the boardwalk affords visitors the opportunity to
view mud-dwelling invertebrate burrows and the tracks of many birds and mammals that
forage on the mudflat. The footbridge allows visitors to witness the slough’s daily tidal

currents, as the tides transport sea water into and out of the Rookery Lagoon.

Hummingbird Island

Hummingbird Island is accessed via a westerly extension of the South Marsh Loop Trail.
The 200 square-foot “island” (it is actually a small peninsula) was once an Ohlone
campsite and is now being restored by a small group of active volunteers. While the
other Reserve trails explore various fingers and lagoons of Elkhorn Slough,
Hummingbird Island brings visitors to the edge of the main channel. A resting bench is

provided at the western-most end of the island that overlooks channel waters.

Two sculptures funded by the California Environmental Arts Council are located on the
island. The sculptures, which incorporate both natural and manufactured components,
were inspired by the shapes of an Ohlone hut and a shell mound or “midden”. These are

not replicas, but instead are unique art pieces designed to each incorporate an ecological
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function. The hut-shaped sculpture serves as a focal point for flowering native plants that
are favored by hummingbirds. The midden-shaped sculpture is accompanied by a

reflecting pool that serves as the island’s freshwater drinking source for wildlife.

Figure 12.1. Aerial view of the Elkhorn Slough National
Estuarine Research Reserve with public trails marked.
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D. Reserve Requlations & Enforcement

The Elkhorn Slough NERR has a number of regulations that protect natural resources,
while maintaining the safety and enjoyment of visitors. These regulations are posted in
Title 14 of the California Administrative Code, Chapter 11. Ecological Reserves, and
include the following:

1. Only foot traffic is allowed on trails.

2. Hikers must remain on designated trails.

3. All plants, animals, and artifacts are protected. No collecting is
allowed.

4. Releasing of any animals, feeding of wildlife, or introduction of any
plant is prohibited.

5. Camping and boating are not permitted within the Reserve.

6. No areas within the Reserve have been designated for hunting or
fishing.

7. Pets are prohibited from entering the Reserve unless they are retained
on a leash of less than ten feet or are inside a motor vehicle. Pets are
not allowed on the trails.

8. Fires and firearms are not permitted.

9. Picnics are allowed in designated areas.

10. Litter must be disposed of in trash cans.

11. Researchers have established experiments around the Reserve. These
experiments can not be removed or disturbed in any way.

12. Entrance to the Reserve is only available during the posted open hours

and only through the main gate at 1700 Elkhorn Road.

Enforcement of all regulations is provided by DFG wardens.

E. ADA Accessibility of Reserve

In recent years, the Elkhorn Slough NERR has made several changes in order to provide

better access to persons with impaired mobility. In 2000, the Reserve built a ¥ mile

paved hiking path that extends from the Visitor’s Center to the main overlook of Elkhorn
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Slough, looking out toward Moss Landing. Additionally, in 2005 the following upgrades
were implemented in order to be compliant with the Americans with Disabilities Act
(ADA):

1. Added a wheelchair-accessible shelf to the Visitor’s Center
customer counter
Retrofitted public bathrooms
Graded the parking lot path to allow for wheelchair access

Lowered the conference room sink and counter

o M N

Installed ADA compliant signage

During special events, the Reserve also provides limited mobility van rides out to the bird

rookery.

F. Public Access Near the Reserve

With several state beaches, parks, preserves, and wildlife areas nearby, the Elkhorn
Slough watershed offers a wide range of access opportunities (Tales 12.1-12.2). At the
Department of Fish and Game’s Moss Landing Wildlife Area, fishing and seasonal

hunting for waterfowl is permitted.

An excellent way to experience the Slough’s vast marine life is by kayak or canoe.
Paddling just above the water level, visitors can come face to face with sea otters, harbor
seals, and many bird and fish species. Kayaks can be launched from Kirby Park (3 miles
north of the Reserve) or the beach or boat ramp at the mouth of the Elkhorn Slough in

Moss Landing.
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Table 12.1. Public access to the Elkhorn Slough.

Chapter XI1 Public Access

Park Name Area (m3) Acreage |Perimeter (meters) |Managing Agency

Kirby Park 225838 55.8 2197.9 California Department of Fish
and Game

Moss Landing Wildlife Area |2702850 667.9 15118.8 California Department of Fish
and Game

Elkhorn Slough National 6106975 1509.0 |24507.6 Elkhorn Slough National

Estuarine Research Reserve Estuarine Research Reserve

Kirby Park 251805 62.2 4121.3 Moss Landing Harbor District

Royal Oaks Park 483757 119.5 3588.7 Monterey County

Manzanita Park 1934617 478.0 8721.7 Monterey County

Moss Landing State Beach 220198 54.4 3231.1 California State Parks

Salinas River State Beach 992885 245.3 10967.0 California State Parks

Salinas River National 1485249 367.0 Unknown U.S. Fish and Wildlife Service

Wildlife Refuge

Zmudowski State Beach 656824 162.3 5965.8 California State Parks

Table 12.2. Hiking trails in the Elkhorn Slough Watershed

Park Name Total trails (meters) |Total trails (miles)
Elkhorn Slough NERR 8590 5.34
Moss Landing Wildlife Area 371 0.23
Kirby Park 865 0.54
Zmudowski State Beach 3027 1.88
Moss Landing State Beach 1486 0.92
Salinas River State Beach 3551 2.21
Manzanita County Park 11390 7.08
Royal Oaks County Park 4824 3.00

G. Reserve Objectives & Strategies

Objective 1. Maintain safe public access to the Reserve, with minimal impact on

habitats.

Strategy:

6. The Reserve will maintain safe public access to the Reserve, with minimal
impact on habitats. In order to accomplish this we will:
i. Maintain public trails, boardwalks, scenic overlooks, restrooms, and

picnic facilities
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ii. Provide visitors with a trail map and a list of Reserve regulations

iii. Display adequate signage designating areas off limits due to
restoration, research, or sensitive habits

iv. Offer interpretation and information through the Visitor’s Center

Objective 2. Work with public agencies and community groups to enhance public access

to areas adjacent to the Elkhorn Slough NERR.

Strategy:

1. The Reserve will work with other public agencies and community groups
to enhance public access to areas adjacent to the Elkhorn Slough NERR.
In order to accomplish this we will:
I. provide input to public agencies and community groups on ways to

increase public access.
ii. participate in the development of the Monterey Bay National Marine
Sanctuary trail system through collaboration, meeting participation,

and advice.
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XI11. ElIkhorn Slough Acquisition Plan

A. Introduction

The California Department of Fish and Game (CDFG) is actively involved in the
conservation of tidal wetlands and adjacent upland habitat along the central California
coast. In order to achieve habitat protection goals for wetlands, CDFG has developed
strong partnerships in the conservation and management of natural resources of Elkhorn
Slough. These partners include the Elkhorn Slough Foundation (ESF), the Natural
Resources Conservation Service, the Resource Conservation District of Monterey
County, the California Coastal Conservancy, and The Nature Conservancy. The
interlocking work of these organizations and agencies provides a platform for the
successful completion of key conservation goals in the watershed, and will insure the

permanent protection of wildlife and habitat in the central Monterey Bay region.

Thirty years ago in its publication “The Natural Resources of Elkhorn Slough”, CDFG
identified Elkhorn Slough as a critical natural resource for California. This report
galvanized active conservation activities in the slough and, today, a portion of the slough
is managed by the CDFG as a State Ecological Reserve/National Estuarine Research

Reserve and a Wildlife Area.

In the past twenty years, the CDFG has participated in the development of a series of
conservation and management plans for Elkhorn Slough and its watershed. These plans
include the Elkhorn Slough Sanctuary, Final Environmental Impact Statement,1979;
Elkhorn Slough Wetland Management Plan,1989; Moro Cojo Slough Management and
Enhancement Plan, 1996; Elkhorn Slough Watershed Conservation Plan,1999; and
Elkhorn Slough at the Crossroads, Natural Resources and Conservation Strategies for
the Elkhorn Slough Watershed, 2002. CDFG staff, along with a number of agency and
non-profit partners, has relied on these plans for identifying key acquisitions to protect
and enhance the fish and wildlife resources of Elkhorn Slough.

The habitats within and around Elkhorn Slough are home to a diverse array of important

plant and animal species. Elkhorn Slough has been designated a Globally Important Bird
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Area by the National Audubon Society and the American Birding Conservancy, and a

Western Hemisphere Shorebird Reserve by the Manomet Bird Observatory. In addition

to the remarkable concentrations of birds in the slough, the tidelands, marshes, and

adjoining uplands support impressive numbers of wildlife. The following species are

listed as critical biological resources by state and federal agencies and the California

Native Plant Society. They were reported, along with their official and legal status, in

Elkhorn Slough at the Crossroads, Natural Resources and Conservation Strateqies for the

Elkhorn Slough Watershed.

Hooker’s manzanita
Monterey coanothus
Eastwood’s goldenbush
Fragrant fritillary
Congdon’s tarplant
Gairdner’s yampah
Yadon’s piperia

S.C. clover

Southern sea otter

CA brackishwater snail
CA red-legged frog

SC long-toed salamander
Tidewater goby
Double-crested cormorant (nesting)
Great blue heron (nesting)
Black-crowned night heron (nesting)
Osprey

Northern harrier
Cooper’s hawk

Golden eagle

CA black rail

Western snowy plover
Caspian tern

CA least tern

Burrowing owl

Belted kingfisher
Loggerhead shrike
Monterey pigmy nuthatch
Tricolored blackbird
Lawrence’s goldfinch
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Pajaro manzanita
Monterey spineflower
Coast wallflower

Sand gilia

Small-leaved lomatium
Michael’s rein orchid
S.F. popcornflower
Monterey Indian plant
Black legless lizard
Monarch butterfly

CA tiger salamander
Southwestern pond turtle
CA brown pelican
American bittern

Great egret (nesting)
Black brandt
White-tailed kite (nesting)
Sharp-shinned hawk
Ferruginous hawk
Merlin

CA clapper rail
Mountain plover
Forster’s tern

Black skimmer
Short-eared owl
Olive-sided flycatcher
CA horned lark
Grasshopper sparrow
Yellow-headed blackbird
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B. Priorities

All lands proposed for acquisition are located in North Monterey County.

Acquisition priorities for the Elkhorn Slough NERR, as determined by the area
conservation plans and CDFG, are to preserve those parcels that:

. help create an intact and interconnected network of natural communities;

. help complete acquisition of Elkhorn Slough tidal marshlands;

. will improve the water quality of EIkhorn Slough if taken out of current land
use;

. protect biodiversity and sensitive species;

o have the greatest potential for restoration and improvement with the least

amount of resources; and

o are in imminent jeopardy from development.

C. Strategies

State acquisitions for the Reserve are conducted with only willing landowners. When a
property is identified for protection, based on the owner’s willingness to sell and
available funding sources, CDFG will choose the appropriate method of protection.
Determining factors will include the properties’ management requirements, location,

ecological value, and cost.

Fee-simple acquisition will be used to:
e acquire property in the Reserve’s core and buffer areas;
e expand Reserve boundaries into areas of high value in order to achieve our
conservation goals; and

e acquire property that protects water quality and biodiversity.

Conservation easements are valuable tools that will be used to leverage funding with

acquisition/protection needs. Easements allow property to be protected while reducing
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costs and management responsibility, and ensuring permanent protected status.

Conservation easements will be used to:
e purchase development rights;
e protect water quality and biodiversity;
e provide access for research and education programming; and

e protect property that holds significant ecological value.

The decision to choose fee-simple acquisition over the purchase of a conservation
easement rests on several factors. If a property offers adequate public access and will
provide additional areas for research and education activities, fee-simple acquisition will
be favored. If a property contains habitat typical of other Reserve holdings, has limited
public access, or has owners that are unwilling to consider fee-simple acquisition,

purchase of a conservation easement will be favored.
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Chapter XIV.
Administration Program Overview

A. Need for Administration Program
People and funding are the basis of all Reserve programs. If either one of these elements

IS missing or is mismanaged, the program will fail, and conservation goals will not be
attained. Operating in a well-organized manner increases efficiency and productivity.
Positive public relations help garner funding, partnerships, and community support

which, in turn, promotes Elkhorn Slough watershed conservation.

B. Program History
For ten years after the Reserve was first designated in 1979, there was only a Reserve

Manager and a Habitat Assistant on staff with the California Department of Fish and
Game (CDFG). The Elkhorn Slough Foundation (ESF) staff consisted of an Executive
Director and two part-time staff who spent some of their time assisting the Reserve. In
1989, CDFG launched their California Wildlands Program which brought two full-time
interpreters to the site. Soon after, the first Administrative Assistant position was hired.
Today, the staff of the Reserve (consisting of both CDFG and NOAA grant-funded
positions, and both full and part-time staff) has risen to about 20, and the ESF staff has
grown to 10. While the staff, budget, and programs have become larger and more

complex, there has remained only one Reserve Administrative Assistant.

C. Program Purpose and Goals
The administration program’s purpose is to provide human and fiscal resource

management to the Reserve and to provide a framework of policies and processes

necessary to support Reserve programs and operations.

Goals
. To provide well-trained staff to achieve the Reserve’s conservation goals.
o To provide a stimulating, healthy work environment for all staff.
o To procure and responsibly manage funding to achieve the Reserve’s

conservation goals.

o To foster cooperation within and between CDFG, NOAA, and ESF.
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. To facilitate the development and implementation of clear policies and

procedures to guide the management of the Reserve.

o To operate the Reserve in a well-organized and efficient manner.

o To provide high quality public information about the Reserve.

D. Program Description

Administrative Framework

Partnerships
i.

Role and Responsibility of NOAA

NOAA'’s Estuarine Reserves Division (ERD) administers

the overall National Estuarine Research Reserve System
(NERRS) and provides support for the Reserves. ERD
disburses and oversees expenditures of federal funds. ERD
also coordinates the design and implementation of system-
wide programs, provides guidance for the development of
NERRS policies, and is responsible for ensuring that the
Reserve is managed according to NERRS policies and

regulations.

As required by federal regulations (15 C.F.R. Part 921.40),
NOAA periodically evaluates the performance of the
Reserve for compliance with federal requirements and with
the Reserve’s federally-approved management plan. The
last performance review (CZMA Section 312 evaluation) of
Elkhorn Slough NERR’s programs and operations was
conducted in 2005.

Role and Responsibility of CDFG

The role and responsibility of the California Department of

Fish and Game (CDFG) is the direct management of the
Reserve’s facilities, habitat, and personnel. CDFG
provides administrative support to the Reserve in the form
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of personnel management, legal advice and representation,
engineering, health and safety inspections, accounting,

contract management, training, and other services.
The Wildlife Conservation Board (WCB) is the land
acquisition arm of CDFG and is responsible for the

purchase of properties for the Reserve.

The Reserve is governed by the California Code of

Requlations, Title 14. Natural Resources, Division 1. Fish

and Game Commission — Department of Fish and Game.

Role and Responsibility of ESF

The mission of the Elkhorn Slough Foundation is to

conserve and restore Elkhorn Slough and its watershed.

The Elkhorn Slough Foundation Strategic Initiative for

2006-10 identifies six major goals for the next five years:

e Conserve and protect key lands in the Elkhorn
Slough Watershed.

e Manage these protected lands to conserve their
natural resources and demonstrate successful
conservation use.

e Support programs and activities at the Elkhorn
Slough Reserve that are complimentary with our
mission.

e Create dynamic partnerships to protect Elkhorn

Slough and other threatened ecosystems.

e Build an organizational culture and capacity for

long term stability and success.

147



Final ESNERR Management Plan 2007-2011 Chapter XIV Administration

e Assure the fiscal strength and stability of the
Elkhorn Slough Foundation.

The ESF serves as an administrative liaison between
NOAA and CDFG. They receive a portion of the annual
NOAA award for Reserve operations on behalf of the
Reserve. CDFG remains responsible for all Reserve
program supervision and decision making, but ESF
administers the funds and provides grant management
services. ESF funds and operates the visitor center gift
shop. ESF assists the Reserve in areas of land acquisition,
volunteer program support, fundraising, and general
administration.

This relationship is formalized in a Memorandum of
Understanding (currently under revision) between CDFG
and ESF.

Role and Responsibility of the Reserve Advisory
Committee (RAC) and the Technical Advisory Committees
(TACs)

Reserve Advisory Committee
In support of the Reserve’s mission, it is the role of the
RAC members to serve as:

1. advisors to ESNERR and

2. liaisons between ESNERR, its partner agencies,

and stakeholders.

It is the responsibility of the RAC to be knowledgeable of

ESNERR’s mission, programs, and activities in order to:

e support ESNERR in developing and achieving its

vision and goals,

e serve as an ambassador for ESNERR within the
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community each member represents,

e provide input to ESNERR about potential
collaborations or impacts resulting from Reserve
activities,

e help identify and anticipate external trends and
changes that might affect ESNERR,

e provide input on NOAA 312 evaluations of
ESNERR.

RAC membership is made up of Reserve stakeholders.
Emphasis is placed on representatives who have a
geographical link to Elkhorn Slough. For example, the
Industry representative would be from a business that is

located on or near the Slough.

The RAC is comprised of members representing each of
the following categories:
Agriculture
California Coastal Commission
California Department of Fish and Game
Conservation
Formal K-12 Education
Industry (near Elkhorn Slough)
Monterey Bay National Marine Sanctuary
Monterey County (land use related office)
Moss Landing Harbor District
Non-formal Education
Non-profit Organization Land Owners
Recreation
Research Institution

Residential Property Owners (near Elkhorn Slough)
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Program Components

Sea Grant

Technical Advisory Committees
The role of TACs is to provide technical advice to

ESNERR on specific Reserve projects, programs, or

policies. TACs will be formed and disbanded as needed.

It is the responsibility of TAC members to provide
expertise and information to ESNERR on identified subject
matter in order to:

e advise on policy or program design and/or,

e develop strategies for implementation and/or,

e help form collaborations and partnerships.

Personnel Administration

The Reserve is committed to providing supervision and oversight to staff

and volunteers working to support or accomplish its mission. This

includes attention to:

Health and Safety

Annual employee work plans and evaluations

Training and professional development

Adherence to all state and federal policies such as those
providing a drug-free workplace and those preventing sexual

harassment, violence, and lobbying in the workplace.

Budget Acquisition

Grants

Federal, state, and private grants make up the majority of
the Reserve’s budget. These grants are run through the
State of California or the ESF on behalf of the Reserve.

The Reserve manager and lead program staff write and
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manage grants. Administrative support for grants is
provided by the ESF and the CDFG.

Through Section 315 of the Coastal Zone Management Act,
NOAA provides key federal operations funds to the
Reserve on an annual basis. These dollars must be matched
with 30% state dollars (cash or in-kind). The NOAA
operations funds support a variety of programs as described

in the annual NOAA Funding Allocations and Guidance.

The NOAA operations budget for each Reserve doubled
between 1995 and 2005. This increase in funding has
allowed the NERRS to develop site-specific and national

programs.

State of California Funds

The State of California provides an annual operating budget
for the Reserve. Currently, these funds are from the
Environmental License Plate Fund, Sport Fish Restoration
Act, and from revenue generated from the sale of day use
fees and annual passes to the Reserve. The Reserve also
periodically receives state funding for special and
emergency repairs. The CDFG budget allocated to the
Reserve for salaries, operations, equipment, and supplies,
has remained relatively flat over the last ten years. As cost
indexes have skyrocketed, this has posed a significant
challenge to maintaining programs and meeting

commitments.

Budget Tracking and Accounting
Reserve budgets are tracked and accounted for by CDFG headquarters

staff in Sacramento. In addition to this statewide tracking, Reserve staff
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maintains detailed spreadsheets and databases of Reserve budgets,

expenditures, inventories, and match.

Purchasing
Purchases of goods and services are completed within the required

guidelines set forth by the State of California Purchasing Authority

Manual. Purchases made for the Reserve by the ESF are completed within
the guidelines set forth by various grant guidance and by the Elkhorn

Slough Foundation Fiscal Policies and Procedures Manual. This manual

is reviewed annually by ESF auditors.

Archiving

The amount of important and useful information and images that are
generated by or come to the Reserve has increased dramatically. This
information must be properly archived and managed in order for it to be
accessible to the many staff, scientists, educators, decision makers, and
others who wish to use it. There is currently no staff available or qualified

to do this work.

Public Information

In order to garner funding and maintain support from partners and the
community, it is important to effectively distribute information about
Elkhorn Slough. Newsletters, press releases, and websites are some ways
this information can be shared. Additional staff is needed to implement
these actions.

Office Policies and Organization

Keeping a busy office with multiple programs and dozens of staff
organized is an important but time-consuming task. An efficiently-run
office allows staff to focus their energy more on core programs and less on
logistics. A key responsibility of all staff is to help the Reserve run like a

well-oiled machine by maintaining good files (electronic and paper),
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office spaces, and storage spaces. Reserve policies to encourage office

efficiency are developed and revised as needed.

E. Staffing and Working Groups

Current Staffing
e 1, full-time Reserve Manager

e 1, full-time Management Services Technician (Office Manager)

Staffing Needs
e 1, full-time Office Assistant (see chapter XI)

e 1, full-time Grants Manager (see chapters 111-XI1)
e 1, part-time Archivist (see chapter XI)

e 1, part-time Public Information Specialist (see chapter XI)

Working groups
One or more Administration Program staff is involved in the following ESNERR

strategic planning working group:
1. Administration Working Group (Lead)

The Reserve Manager oversees the following ESNERR strategic planning working
groups:

Internship Working Group

Public Information Working Group
Information Technology Working Group
Education Working Group

Estuarine Working Group

Coastal Prairie Working Group
Maritime Chaparral Working Group
Freshwater Wetlands Working Group
10 Coast Live Oak Working Group

11. Pollution Working Group

12. Monitoring Working Group

©CoNoA~WN

F. Guiding Documents and References

The following manuals guide the administrative work of the Reserve:
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Department of Fish and Game Operations Manual

Department of General Services State Administrative Manual
Elkhorn Slough Foundation Fiscal Policies and Procedures Manual
State of California Contracting Manual

State of California Purchasing Authority Manual

State of California Contracting Manual
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XV. Volunteer Program Overview

A. Need For VVolunteer Program

“Many hands make light work” (John Heywood, English playwright and poet, 1497-
1580). At the Elkhorn Slough NERR this is only made possible by the hard work and
dedication of the Reserve’s volunteers. In addition to making work lighter, our
volunteers help us to do more work. With volunteers, many tasks can be accomplished
faster and easier, and in some cases, tasks would even need to be dropped if there were

not volunteers to cover them.

Reserve volunteers assist with the work of stewardship, research, education, public
outreach, maintenance, and administration. Their hours represent a significant
contribution to Reserve programs. Moreover, the Reserve converts volunteer hours into a
dollar value which is then used as in-kind match for grants. In 2005, the financial value

of volunteer hours to the Reserve was over $100,000.

Some of the benefits of a volunteer program are less tangible than a dollar value
represented by their hours worked. Well-trained and enthusiastic volunteers serve as
important community ambassadors for conservation. It has been shown that volunteer
programs are needed by society to provide a venue for like-minded people to get together
and share their passion for a cause. Providing those opportunities, in the context of
working toward important conservation goals, is part of what the Elkhorn Slough

volunteer program can provide.

B. Program History

The shift of perception from characterizing Elkhorn Slough as “a weedy swamp waiting
to be developed™ into "one of California's rarest jewels..." (Silberstein and Ferguson
1991) has carried with it a mandate for protection and restoration. The challenges have
been daunting, and the resources of the conservation agencies limited; volunteers have
made up the difference.
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Volunteers from the community were instrumental in helping the California Department
of Fish and Game (CDFG) purchase areas of the Elkhorn Slough and establish the
Reserve. Early on, it was recognized that in order to protect the slough the support of the

community was essential.

With guidance from The Nature Conservancy (TNC), the Elkhorn Slough Foundation
(ESF) carried out the first volunteer training in 1983 and managed the program through
1988. In 1989, responsibility for the volunteer program was transferred to CDFG under
the auspices of its California Wildlands Program (CWP). With this transfer came the
funds to hire a full-time Volunteer Coordinator as supervisor of the volunteers. Today,
volunteers continue to function under the aegis of the CDFG and are considered unpaid
state employees.

C. Program Purpose & Goals

Purpose

The purpose of the volunteer program is to recruit, train, and support volunteers so they
can effectively assist Reserve and ESF staff in carrying out their conservation goals. Our
core belief is that knowledge of and appreciation for nature precedes and motivates

conservation behavior.

Program Goals
» Address the needs of volunteers
= In order to be productive and have a positive personal experience,

volunteers must enjoy what they do and feel appreciated.

» Maintain a well-organized and well-managed volunteer program
= Clear guidance must be given regarding issues such as policies,
procedures, and minimum requirements for training and service.
Accurate and up-to-date data bases of volunteer information, hours
and type of service must be maintained.
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» Focus volunteer efforts on the highest priority needs of the Reserve and ESF
= Annual evaluation of work plans of both staff and volunteers is
necessary to insure that the most important tasks are being given
the greatest effort.

» Maintain high quality volunteer output
= In order to insure that volunteers serve as appropriate and effective
ambassadors for the Reserve and for watershed conservation,
regular evaluation of their performance is necessary. Evaluation
results will inform where training or feedback is needed and will

guide future program planning.

D. Program Description
Audiences

One hundred (100) active volunteers form the core of the Reserve's volunteer program.
Collectively, they contribute an average of 7,000 hours of service annually. Our
volunteers range in age from 18 to 96 and represent diverse educational and employment
backgrounds, and talents. This diverse group includes birders, doctors, therapists,
teachers, building contractors, and others with interests and talents that they are willing to
share. Most volunteers come from Santa Cruz County and Monterey County, with the
balance residing in San Benito and Santa Clara counties. The Reserve is committed to
increase the ethnic and cultural diversity of its volunteers to better reflect the

demographics of the neighboring communities which we serve.

Volunteer Services

Reserve volunteers work in the following service areas:

Interpretation and Public Contact

Trained volunteers greet visitors when they enter the Reserve visitor center, and are able
to answer a variety of questions from “Where’s the bathroom?”, to “What bird is that?”.

Visitor center volunteers help collect day use fees, sell gift store items, loan out
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binoculars, and answer telephones. They also assist visitors in interpreting the exhibits

and planning their hikes.

A number of volunteers lead regularly-scheduled tours of the Reserve trails on weekends
or sign up to lead specially-scheduled tours throughout the week. Volunteers use
interpretive skills to foster a caring connection between visitors and the natural world.
They introduce visitors to new information, reinforce important concepts in
environmental conservation and stewardship, and interpret the process and results of

scientific research that bears on issues affecting Elkhorn Slough and its watershed.

Volunteers assist with other educational activities such as on-site special events, K-12
school programs, youth programs (scouts, after-school clubs), and off-site community
outreach. The Reserve volunteer program works in partnership with many other agencies

and volunteer organizations in the Monterey Bay area.

Stewardship
Habitat restoration and protection requires hours of hand labor. Volunteers assist with

the restoration of native habitats through exotic species control, native seed collection
and propagation, planting, erosion control, and maintenance of wildlife watering devices.
Furthermore, volunteers help to educate visitors on how best to minimize their impacts on
the Reserve. An example is our effort to prevent the spread of diseases, such as Sudden

Oak Death, by using the Reserve’s foot wash station.

Volunteers have assisted with the propagation and planting-out of tens of thousand of
acorns, native grasses, herbs, and shrubs, the majority of which were propagated with
volunteer help at the Reserve’s native plant nursery. Much of the native landscaping

around the Visitor Center and administration building is maintained by volunteers.

Volunteers assist with stewardship-related service activities such as beach, boat access,

and roadside clean-ups, and other habitat restoration projects in the watershed.
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Research and Monitoring

Volunteers assist with field, lab, and computer work related to many of the Reserve’s
research and monitoring projects. Without volunteers, the Reserve would not be able to
carry out several research projects, including bird monitoring which requires hours of
field data collection, data entry, and coordination. In addition to birds, volunteers help to
monitor amphibians, including some endangered species. One dedicated volunteer has
been responsible for monitoring 24 water quality stations in the watershed since 1988.

The Elkhorn Slough volunteers can be a source of support for visiting researchers. For
example, if additional hands are needed to pull a seine or time-consuming lab work is
required to be done in a short amount of time, the volunteer corps is contacted for

recruits.

Volunteers have also been involved in researching and archiving the slough's historical

records and other data.

Maintenance
Volunteers help maintain and repair the Reserve’s trails, signs, landscaping, buildings,
levees and other structures. During staffing shortages, volunteers have been essential to

the Reserve’s ability to remain open to the public.

Administrative Support

Volunteers answer phones, provide clerical support, maintain electronic databases, assist
with mailings, and produce and distribute a volunteer newsletter. Volunteers also oversee

and maintain the Reserve’s lending library.

Program Components

Coordination
“Volunteer managers must be concerned with developing valuable, meaningful

assignments and matching volunteers with them, and they are being challenged to recruit,
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orient, recognize, and supervise a diverse and nontraditional volunteer pool. Volunteer
management is becoming increasingly professional, with a literature base, professional

societies, and formal education.” (Kerka, 1998)

The Volunteer Coordinator is responsible for recruitment, training, placement, and
supervision of volunteers. The Coordinator assists staff requesting volunteers, maintains
personnel records of all volunteers, and organizes volunteer recognition events. Reserve
staff provide direction for specific activities and act as immediate supervisors for

volunteers working within their program area.

The Volunteer Coordinator serves as a communication conduit to volunteers regarding
educational programs and ongoing workplace meetings to facilitate the interaction
between staff and volunteers. The Coordinator is responsible for updating and
maintaining the “Docent Handbook” which helps define the policies and procedures that

affect the volunteers.

Additionally, the Coordinator manages a volunteer office (the “Docent Den”), oversees
the production of a volunteer newsletter, supervises regular volunteer meetings, and
organizes bulletin board and email postings to highlight events on and around the

Reserve.

Recruitment
The Volunteer Coordinator recruits volunteers using press releases, the Reserve’s

website, the volunteer newsletter, and other marketing materials. Most people are
motivated to volunteer because of their experiences from having visited the Reserve and
walking the trails, attending a guided walk or special event, or through interactions with

staff and current volunteers.

Training
Completion of a nine week training course is required for anyone to participate in the

formal volunteer program. Those wishing to be a Reserve volunteer submit a written

application in advance of the training. If accepted, they participate in the training, which
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covers everything from Reserve administration, interpretive skills, and standards of
volunteer conduct, to cultural and natural history of the watershed. The training strives to
reveal how hands-on discovery and a personal connection with nature contribute to
conservation behaviors. Additionally, the training period helps develop a sense of

community among the new volunteers.

Community members are also allowed to volunteer as temporary service workers (TSW)
for specific projects. TSWs are volunteers who have conflicts with the yearly training
program, who want to volunteer during the interim between scheduled trainings, or who
attend one of the many “Stewardship Days” offered as one-time volunteer opportunities.
TSWs receive an orientation course on safety and conduct protocols, but cannot act as
interpreters on tours or in the visitor center. TSWs are encouraged to com