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Vision Statement

Propelled by relentless ocean waves and strong onshore winds, small grains of sand scour and
accumulate to form the impressive migrating dunes of the Guadalupe-Nipomo Dunes National
Wildlife Refuge (Refuge). Harsh, but dynamic processes create unique habitats among the dunes
for imperiled plants and animals such as La Graciosa thistle, marsh sandwort, California red-
legged frog, and western snowy plover.

The Refuge lies within the Guadalupe-Nipomo Dunes Complex (Dunes Complex), an 18-mile-
long stretch of coastal dunes located north of Point Sal and south of Pismo Beach. To conserve
the dynamic landscape and imperiled natural resources of the Refuge and the Dunes Complex,
the Service works cooperatively with other agencies, non-profit organizations, local businesses,
private landowners, and private citizens. Working together, we instill stewardship through
activities that include habitat restoration, protection of cultural resources, recovery of threatened
and endangered species, and opportunities for high-quality visitor experiences in this unique

and spectacular dunes landscape. Such cooperative efforts enable all partners to share limited
resources to meet common goals, thereby achieving much more together than we could alone.

Originally envisioned by conservation-minded individuals who valued solitude and the satisfaction
of spending time outdoors, we protect the Dunes Complex for everyone’s enjoyment, including
future generations.

Together with our partners, we coalesce like grains of sand to ensure that wildlife-dependent
recreation, environmental education, interpretation, and wildlife photography opportunities exist
for the public, and that these activities are balanced with our conservation goals for cultural
resources, plants, and animals of this treasured landscape.

Disclaimer

CCPs provide long term guidance for management decisions and set forth goals, objectives,

and strategies needed to accomplish refuge purposes and identify the Service’s best estimate

of future needs. These plans detail program planning levels that are sometimes substantially
above current budget allocations and, as such, are primarily for Service strategic planning and
program prioritization purposes. The plans do not constitute a commitment for staffing increases,
operational and maintenance increases, or funding for future land acquisition.
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Chapter 1. Introduction and Background

1.1 Introduction

The Guadalupe-Nipomo Dunes National Wildlife Refuge (refuge) is located along the central Coast of
California within the Guadalupe-Nipomo Dunes Complex (Dunes Complex), an 18-mile-long coastal
dunes landscape that occupies approximately 20,000 acres of southwestern San Luis Obispo County
and northwestern Santa Barbara County (Figure 1). The Dunes Complex is one of the largest coastal
dune landscapes along the west coast of North America and provides habitat for a variety of state and
federally listed plant and animal species.

The Refuge is located to the west of the Santa Maria River Valley, to the east of the Pacific Ocean, to
the north of the Guadalupe Restoration Project (GRP) (former Guadalupe Oil Field), and to the south
of the Oso Flaco Lake Natural Area (a management unit of the Oceano Dunes State Vehicular
Recreation Area [ODSVRA]) (Figure 2). The Refuge landscape consists of coastal strand and active
dunes, central coast foredunes, central coast dune scrub, active interior dunes, coastal dune swale,
coastal dune freshwater marshes and ponds, and coastal dune riparian woodland (Holland et al. 1995).

The 2,553-acre Refuge was established in 2000 as a satellite of the Hopper Mountain National Wildlife
Refuge Complex (Refuge Complex), a branch of the U.S. Fish and Wildlife Service (Service), which is
headquartered in Ventura, California. The Refuge was created to conserve central California coastal
dune and associated wetlands habitats and support the recovery of native plants and animals that are
federally listed as threatened or endangered. At the time of the initial acquisition, interim management
goals were developed for the Refuge (USFWS 2000a). These interim management goals, which follow,
have been the management priorities on the Refuge since its establishment in 2000:

B Protect, restore, and enhance native habitats to aid in the recovery of federally listed species (those
species federally designated as threatened and/or endangered) and designated critical habitats on
the Refuge.

B Protect, manage, and restore coastal dune habitats representative of the biodiversity in the central
California coast area

B Establish and maintain conservation partnerships and provide assistance for natural resource and
land management activities with federal, state, tribal, and local governments and agencies, and
with academic institutions and private conservation organizations.

The Refuge was primarily established to conserve imperiled plant and wildlife habitats and species.
Several specific Refuge goals include the recovery of the federally endangered La Graciosa thistle
(Cirsium scariosum var. loncholepis), marsh sandwort (Arenaria paludicola), Gambel’s watercress
(Nasturtium gambelii), California least tern (Sternula antillarum browni; formerly Sterna
antillarum browni), the federally threatened California red-legged frog (Rana draytonii) and western
snowy plover (Charadrius nivosus nivosus, formerly Charadrius alexandrinus nivosus) (USFWS
2000b). The Refuge also serves to protect designated critical habitats for the La Graciosa thistle and
western snowy plover.

Many imperiled plant species and at least 118 special status (i.e., state listed, federally listed,
recognized by a special interest group, or a species of local interest) animal species occur in the Dunes
Complex (Blecha et al. 2007; also see Appendix E and F of this Comprehensive Conservation Plan
[CCP]). Approximately 60 of these special status species have been observed on the Refuge.
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1.2 Purpose and Need for a Plan

The Service is developing CCPs to guide the management and resource use for each refuge in the
National Wildlife Refuge System (Refuge System). The Refuge System forms the largest network of
public lands in the world managed principally for fish and wildlife. The National Wildlife Refuge
System Improvement Act of 1997 (1997 Improvement Act) (16 United States Code [U.S.C.] 668dd-
668ee) requires that all existing refuges are managed in accordance with an approved CCP by 2012. All
refuges established after the 1997 Improvement Act was passed have 15 years to develop a CCP. A
CCP is a formal management document intended to provide guidance for a national wildlife refuge
(refuge) for up to 15 years.

A Conceptual Management Plan was prepared for the Refuge in 2000 (USFWS 2000c) to serve as a
temporary management guide until a formal management plan could be developed. The Conceptual
Management Plan provided the primary management guidance for the Refuge since its creation in
2000.

Under the 1997 Improvement Act, the Refuge System is to be consistently directed and managed to
fulfill the specific purpose(s) for which each refuge was established, as well as the Refuge System
mission. The planning process helps the Service achieve the refuge purposes and the Refuge System
mission by identifying specific goals, objectives, and strategies to implement on each refuge. The
purposes of this CCP include the following:

B Provide a clear statement of direction for the management of the refuge during the lifetime of the

CCP.

Provide long-term continuity in refuge management.

Communicate the Service’s management priorities for the refuge to its neighbors and the public.

Provide an opportunity for the public to help shape the future management of the refuge.

Ensure that management programs on the refuge are consistent with the legal and policy

mandates for the Refuge System and the purpose of the Refuge as set forth in establishing

documentation.

B  Ensure that management of the refuge is, to the extent practicable, consistent with federal, state,
and local plans.

B Provide a basis for budget requests to support the refuge’s needs for staffing, operations,
maintenance, and capital improvements.

B Evaluate existing and proposed uses on the refuge to ensure that they are compatible with the
refuge purpose(s); the Refuge System mission; and the maintenance of biological integrity,
biodiversity, and environmental health.

The CCP is also needed to ensure that the refuge continues to conserve fish, wildlife, and habitats in
the context of climate change, which affects all units of the Refuge System.

The CCP is comprehensive in that it addresses all activities that occur on the refuge; however, the
noted management activities or strategies are broadly stated. The refuge staff will prepare detailed
step-down plans that follow the CCP process and describe how a management strategy, such as
developing an interpretive program, will be applied. These plans are adjusted based on monitoring
results, available funds and staff, and current Service policy. The effects of management actions are
monitored to provide information for needed modifications of management practices or activities. The
CCP has flexibility and will be reviewed periodically to ensure that its goals, objectives, strategies, and
time frames remain valid.



1.3 The U.S. Fish and Wildlife Service and the National Wildlife Refuge System
1.3.1 U.S. Fish and Wildlife Service

The Service is the primary federal agency responsible for conserving, protecting, and enhancing the
Nation’s fish, wildlife, and plant populations and their habitats for the continuing benefit of the
American people. Although the Service shares this responsibility with other federal, state, tribal, local,
and private entities, the Service has specific responsibilities for migratory birds, threatened and
endangered species, interjurisdictional fish, and certain marine mammals referred to as Federal Trust
Species. The Service also manages the Refuge System and national fish hatcheries; enforces federal
wildlife laws and international treaties related to importing and exporting wildlife; assists state fish
and wildlife programs; and helps other countries develop wildlife conservation programs.

The Service holds its official mission statement as:
“Working with others to conserve, protect, and enhance fish, wildlife, and plants and their
habitats for the continuing benefit of the American people.”

1.3.2 The National Wildlife Refuge System

The Refuge System is the world’s largest collection of lands specifically managed for fish and wildlife
conservation. Unlike other federal lands that are managed under a multiple-use mandate (e.g., national
forests and lands administered by the U.S. Bureau of Land Management), the Refuge System is
managed primarily for the benefit of fish, wildlife, and plant resources and their associated habitats.
The Refuge System currently consists of more than 560 refuge units and 38 wetland management
districts that provide more than 150 million acres of important habitat for native plants and many
species of mammals, birds, and fish, including threatened and endangered species.

The mission of the Refuge System is “to administer a national network of lands and waters for the
conservation, management and, where appropriate, restoration of the fish, wildlife and plant resources
and their habitats within the United States for the benefit of present and future generations of
Americans” (1997 Improvement Act).

The goals of the Refuge System are as follows:

B Conserve a diversity of fish, wildlife, and plants and their habitats, including species that are
endangered or threatened with becoming endangered.

B Develop and maintain a network of habitats for migratory birds, anadromous and
interjurisdictional fish, and marine mammal populations that is strategically distributed and
carefully managed to meet important life history needs of these species across their ranges.

B Conserve those ecosystems; plant communities; wetlands of national or international significance;
and landscapes and seascapes that are unique, rare, declining, or underrepresented in existing
protection efforts.

B Provide and enhance opportunities to participate in compatible wildlife-dependent recreation
(hunting, fishing, wildlife observation and photography, and environmental education and
interpretation).

B Foster understanding and instill appreciation of the diversity and interconnectedness of fish,
wildlife, and plants and their habitats.



1.3.3 Legal and Policy Guidance

Refuges are guided by the purposes of the individual refuge, the mission and goals of the Refuge
System, Service policy, laws, and international treaties. Relevant guidance includes the Refuge
Recreation Act of 1962, the 1997 Improvement Act, and selected portions of the Code of Federal
Regulations (CFR) and the Service Manual (http://www.fws.gov/policy/manuals). Refuges are also
governed by a variety of other federal laws, executive orders (KOs), treaties, interstate compacts,
regulations, and policies pertaining to the conservation and protection of natural and cultural resources
(See Appendix L and Service Manual 602 FW 1 (1.3)).

The 1997 Improvement Act’s main components include:

B A strong and singular wildlife conservation mission for the Refuge System.

B Recognition of six priority public uses of the Refuge System (hunting, fishing, wildlife observation
and photography, and environmental education and interpretation).

B A requirement that the Secretary of the Interior maintain the biological integrity, diversity, and
environmental health of Refuge System lands.

B A new process for determining compatible uses on refuges.

B A requirement for preparing a CCP for each refuge.

First and foremost, refuges are managed for fish, wildlife, plants, and their habitats. In addition, units
of the Refuge System are legally closed to all public access and use, including economic uses, unless
and until they are officially opened through an analytical process called the appropriate use and refuge
compatibility process. All refuge uses are subservient to the Refuge System’s primary wildlife
management responsibility, and they must be determined compatible to be authorized.

1.3.}, Appropriate Use Policy

The Appropriate Use Policy describes the initial decision process the refuge manager follows when
first considering whether to allow a proposed use on a refuge. The refuge manager must find a use
appropriate before undertaking a compatibility review of the use. An appropriate use as defined by the
Appropriate Use Policy (603 FW 1 of the Service Manual) is a proposed or existing use on a refuge that
meets at least one of the following four conditions:

B The use is a wildlife-dependent recreational use as identified in the 1997 Improvement Act.

B The use contributes to fulfilling the refuge purpose(s), the Refuge System mission, or goals or
objectives described in a refuge management plan approved after October 9, 1997, the date the
Improvement Act was signed into law.

B The use involves the take of fish and wildlife under state regulations.

B The use has been found to be appropriate as specified in Section 1.11 (603 FW 1 of the Service
Manual).

If an existing use is not appropriate, the refuge manager will eliminate or modify the use as
expeditiously as practicable. If a new use is not appropriate, the refuge manager will deny the use
without determining compatibility. If a use is determined to be an appropriate refuge use, the refuge
manager will then determine if the use is compatible (see Compatibility Policy in the following section).
Although a use may be both appropriate and compatible, the refuge manager retains the authority to
not allow the use or to modify the use. Uses that have been administratively determined to be
appropriate are the six wildlife-dependent recreational uses (hunting, fishing, wildlife observation and



photography, environmental education, and interpretation) and take of fish and wildlife under state
regulations.

1.3.5 Compatibility Policy

Lands within the Refuge System are different from other multiple use public lands in that they are
closed to all public uses unless deemed compatible and formally allowed. The 1997 Improvement Act
established the formal process for determining compatibility of wildlife-dependent recreational use or
any other public use of a refuge. The Improvement Act states, “...the Secretary shall not initiate or
permit a new use of a refuge or expand, renew, or extend an existing use of a refuge, unless the
Secretary has determined that the use is a compatible use and that the use is not inconsistent with
public safety.”

A compatible use is one that, in the sound professional judgment of the refuge manager, will not
materially interfere with or detract from the fulfillment of refuge purpose(s) or the Refuge System
mission. The Service strives to provide wildlife-dependent public uses when compatible. If financial
resources are not available to design, operate, and maintain a priority use, the refuge manager will
take reasonable steps to obtain outside assistance from the state and other conservation interests.
When a determination is made as to whether a proposed use is compatible or not, this determination is
provided in writing and is referred to as a compatibility determination. Two interim compatibility
determinations were developed when the refuge was established: environmental education and
interpretation, as well as wildlife observation and wildlife photography. These compatibility
determinations were updated during the current CCP process. For compatibility determinations
prepared concurrently with a CCP, the opportunity for public review and comment is provided during
the public review period for the draft plan and associated National Environmental Policy Act (NEPA)
document. This Draft CCP contains several draft compatibility determinations for uses on the Refuge
(Appendix D).

1.3.6 Biological Integrity, Diversity, and Environmental Health Policy

The Improvement Act directs the Service to “ensure that the biological integrity, diversity, and
environmental health of the Refuge System are maintained for the benefit of present and future
generations of Americans...” To implement this directive, the Service has issued the Biological
Integrity, Diversity, and Environmental Health Policy (601 FW 3 of the Service Manual), which
provides policy for maintaining and restoring, where appropriate, the biological integrity, diversity,
and environmental health of the Refuge System. The policy is an additional directive for refuge
managers to follow while achieving the refuge purpose(s) and Refuge System mission. It provides for
the consideration and protection of the broad spectrum of fish, wildlife, and habitat resources found on
refuge and associated ecosystems. Further, it provides refuge managers with an evaluation process to
analyze their refuge and recommend the best management direction to prevent further degradation of
environmental conditions and restore lost or severely degraded components where appropriate and in
concert with refuge purposes and the Refuge System mission. When evaluating the appropriate
management direction for refuges, refuge managers will use sound professional judgment to
determine their refuges’ contribution to biological integrity, diversity, and environmental health at
multiple landscape scales.

1.3.7 Wilderness Review

As required by Service planning policy, a review of wilderness areas was conducted for the Refuge in
the form of a Wilderness Inventory in 2002 (Appendix K). None of the lands are eligible for wilderness
designation.



1.3.8 Climate Change Policy

With regard to global climate change, Department of the Interior Secretarial Order 3226 (January 19,
2001) states that “there is a consensus in the international community that global climate change is
occurring and that it should be addressed in governmental decision making... This Order ensures that
climate change impacts are taken into account in connection with Departmental planning and decision
making.” It further states that “each bureau and office of the Department will consider and analyze
potential climate change impacts when undertaking long-range planning exercises, when setting
priorities for research and investigations, when developing multi-year management plans, and/or when
making major decisions regarding the potential utilization of resources under the Department’s
purview. Departmental activities covered by this Order include, but are not limited to, programmatic
and long-term environmental reviews undertaken by the Department, management plans and
activities developed for public lands, planning and management activities associated with oil, gas and
mineral development of public lands, and planning and management activities of water projects and
water resources.”

Secretarial Order 3289 (September 14, 2009) reiterated the mandate provided in Secretarial Order
3226. Also, the Service’s strategic plan for climate change states, “We will consider actual and
projected climate change impacts to fish and wildlife populations and their habitats in Service
planning, decision making, consultation and evaluation, management, and restoration efforts”
(USFWS 2010a:22). CCPs are explicitly listed as plans subject to this directive.

1.4 The Hopper Mountain National Wildlife Refuge Complex

The Refuge Complex is comprised of four NWRs: Hopper Mountain Refuge (established in 1974), Blue
Ridge Refuge (1982), Bitter Creek Refuge (1985), and Guadalupe-Nipomo Dunes Refuge (2000)
(Figure 3). Three refuges in the Refuge Complex—Hopper Mountain, Bitter Creek, and Blue Ridge—
were established to protect the California condor. The Guadalupe-Nipomo Dunes Refuge was
established to protect federally listed endangered and threatened species and central California
coastal dune and associated wetland habitats.

1.5 The Guadalupe-Nipomo Dunes National Wildlife Refuge
1.5.1 Location

Located in the southwest corner of coastal San Luis Obispo County, California, the Refuge is
approximately 10 miles west of Santa Maria, 18 miles south of San Luis Obispo, and 65 miles northwest
of Santa Barbara. The southeast corner of the Refuge is located about 2 miles northwest of the
incorporated city of Guadalupe, which is located in Santa Barbara County. The northeast corner of the
Refuge is located about 7 miles west of the unincorporated community of Nipomo, which is located in
San Luis Obispo County (refer to Figure 1).

The Refuge occupies one contiguous area of 2,553 acres, to the west of the Santa Maria River Valley, to
the east of the Pacific Ocean, to the north of the GRP (former Guadalupe Oil Field), and to the south of
the Oso Flaco Lake Natural Area (a management unit of the ODSVRA). The Refuge’s western
boundary is the mean high tide line along 1.8 miles of the Pacific Ocean coastline. Refuge boundaries
extend from the mean high tide line about 3 miles inland.

1.5.2 Refuge Setting

At 20,000 acres, the Dunes Complex is one of the largest dune landscapes on the west coast of North
America. In 1974, the lands now included within the boundaries of the Refuge,



Figure 3. Hopper Mountain National Wildlife Refuge Complex
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as well as several neighboring Dunes Complex lands, were collectively incorporated by the Secretary
of the Interior into the 11,533-acre Nipomo Dunes-Point Sal Coastal Area National Natural Landmark.
This action recognizes the Nipomo Dunes as the most extensive coastal dune tract in California. The
National Natural Landmarks Program, established in 1962 by the Secretary of the Interior under the
authority of the Historic Sites Act of 1935 (16 U.S.C. 461 et seq.), encourages the preservation of the
best remaining examples of major biotic communities and geologic features composing the Nation’s
natural landscape and identifies and recognizes areas in both public and private ownership.

The 2,553-acre Refuge occupies about 13% of the land area of the Dunes Complex. Elevations on the
Refuge range from sea level to about 175 feet above mean sea level. The Refuge landscape primarily
exists as sandy beaches, unvegetated sand dunes, vegetated sand dunes, and wetlands.

The Refuge is located within the Santa Maria and Santa Ynez Valleys Subregion of the Central
California Foothills and Coastal Mountains Ecoregion (Griffith et al. 2011). The primary distinguishing
characteristic of this ecoregion is its Mediterranean climate of hot dry summers and cool moist winters,
and associated vegetative cover comprised mainly of coastal sage scrub and of chaparral and oak
woodlands; grasslands occur in some lower elevations, and patches of pine are found at higher
elevations.

Most of the ecoregion consists of open low mountains or foothills, but there are areas of irregular
plains in the south and near the border of the adjacent Central California Valley Ecoregion. Large
parts of the ecoregion are grazed by domestic livestock; relatively little land has been cultivated,
although some valleys (such as the Santa Maria River Valley located near the Refuge) are or were
important agricultural centers. However, due to its coastal dunes landscape, the Dunes Complex
(including the Refuge) represents a community type that is not typical of the majority of the ecoregion.

When considering vegetation zones, the Refuge is located within the Central Western California
Region of the California Floristic Province. Further delineated, the Refuge is located within the
Central Coast Subregion of the Central Western California Region. The Central Coast Subregion
extends along the Pacific Coast (and San Francisco Bay) the full length of the Central Western
California Region, from near Bodega Bay in the north to Point Conception in the south (Baldwin et al.
2012).

Although the Refuge and surrounding Dunes Complex are located within the Central Coast Subregion,
there are some notable differences from most other landscapes within this subregion. In the Central
Coast Subregion, coastal sage scrub and chaparral are the predominant plant communities. However,
the Dunes Complex (including the Refuge) is dominated by coastal strand and active dunes, central
coast foredunes, central coast dune scrub, and active interior dunes (Holland et al. 1995). Therefore,
although the climatic regime of the Dunes Complex is similar to other portions of the Central Coast
Subregion, the landscape and plant communities are quite different.

1.5.3 History of Refuge Establishment and Acquisition

The establishment of the Dunes Preserve began in the late 1980s through the efforts of the California
State Coastal Conservancy and The Nature Conservancy (TNC). The parcel that is now a Refuge was
once part of the Guadalupe-Nipomo Dunes Preserve (Dunes Preserve) located within the Dunes
Complex. The former Dunes Preserve consisted of a group of properties set aside to protect the
natural resources found within the (1) Mobil Coastal Preserve (now the Refuge); (2) Rancho Guadalupe
Dunes Preserve County Park; (3) Black Lake; and (4) Pismo State Beach Dunes Natural Preserve
(Figure 4).
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Figure 4. Guadalupe-Nipomo Dunes Complex
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On August 1, 2000, management of the four parcels within the Dunes Preserve were transferred from
TNC to the current land management agencies. The Mobile Coastal Preserve was transferred to the
Service, Rancho Guadalupe Dunes County Park went to the County of Santa Barbara Parks and
Recreation Department, Black Lake went to the Land Conservancy of San Luis Obispo County, and
the Pismo Dunes Natural preserve went to California Department of Parks and Recreation. When the
management transfer occurred, the Dunes Preserve ceased to exist. The transfer of the management
of 2,553 acres of the Mobil Coastal Preserve from TNC to the Service created Guadalupe-Nipomo
Dunes Refuge (August 1, 2000).

1.5.4 Land Protection

During the creation process for the Refuge, three alternatives were considered in the Environmental
Assessment for Proposed Guadalupe-Nipomo Dunes National Wildlife Refuge (USFWS 2000b): a no-
action alternative and two action alternatives. Under the Preferred Alternative, a total of 8,900 acres of
contiguous land was included within an approved acquisition boundary. This area includes the 2,553-
acre former Mobil Coastal Preserve and another 6,347 acres of adjacent lands. These pre-approved
adjacent lands include the GRP (former Guadalupe Oil Field), Oso Flaco Lake Natural Area, Phillips
66 Refinery Buffer Area (former Tosco Refinery Buffer Area), Black Lake, Dunes Lakes (an
agricultural easement), and Pismo Dunes Natural Preserve. To date, the Refuge only occupies the
2,563 acres originally acquired from the former Mobil Coastal Preserve; none of the remaining 6,347
acres of approved acquisition lands have been acquired or are managed by the Service.

An approved acquisition boundary designates those lands that the Service has authority to acquire
and/or manage through various agreements, based upon planning and environmental compliance
processes. Approval of an acquisition boundary does not grant the Service jurisdiction or control over
lands within the boundary, and it does not make lands within the acquisition boundary part of the
Refuge System. Lands do not become part of the Refuge System unless they are purchased from
willing sellers or are placed under an agreement that provides for their management as part of the
Refuge System.

1.5.5 Land Conservation Methods

Working in cooperation with landowners and local and state agencies, the Service may use various
means to conserve or manage fish and wildlife and their habitats within the approved acquisition
boundary. These may include fee title acquisition, conservation easements, memoranda of
understanding and cooperative agreements, financial incentives and technical assistance, and
education and outreach. Landowners within the approved acquisition boundary are not required to sell
their lands to the Service.

The Service acquires lands within the approved acquisition boundary when funding and/or other
resources become available. It is the established policy of the Service to seek the minimum degree of
interest in property needed to accomplish refuge land conservation objectives.

In fee title acquisitions, the Service acquires full ownership of property through fee simple purchase,
donation, exchange, or transfer from another federal agency. Land acquired in fee title by the Service
is removed from county tax rolls. To partially offset this loss, the Service provides annual payments to
counties as authorized by the Refuge Revenue Sharing Act (Public Law 95-469). The Service is
required under the U.S. Constitution to pay fair market value for property, and purchases are
dependent on the availability of funds.
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In acquiring a conservation easement, the Service purchases the minimum rights needed to conserve
fish and wildlife habitat, while allowing the existing landowner to retain title to the land. Easements
may include wetland or waterfowl habitat easements, upland easements, agricultural practices
easements, and non-development easements. The easement interest acquired by the Service becomes
part of the refuge and is subject to applicable laws and regulations pertaining to refuges. The easement
is a permanent interest in the property that runs with the land, and the landowner remains responsible
for all property taxes.

The Service may also assist in securing financial incentives for landowners who are not willing to sell
an interest in their property but wish to explore conservation or enhancement of fish and wildlife
habitats on their property. For example, through the Partners for Fish and Wildlife program,
landowners may apply for financial assistance from the Service to protect, enhance, or restore wetland,
riparian, or native grassland habitats on their property. In addition, the Service could assist a
landowner in securing funds from Farm Bill programs available from the U.S. Department of
Agriculture / Natural Resources Conservation Service. Potential Natural Resources Conservation
Service programs that could benefit landowners and further refuge land conservation objectives
include the Conservation of Private Grazing Land Program, Environmental Quality Incentives
Program, Farmland Protection Program, Wetlands Reserve Program, and Wildlife Habitat Incentives
Program. Finally, Service staff are available to provide technical assistance and education and
outreach information to willing landowners who are interested in conserving fish and wildlife habitats
on their lands.

1.5.6 Refuge Purpose

Lands within the Refuge System are acquired and managed under a variety of legislative acts and
administrative orders and authorities. The official purpose or purposes for a refuge are specified in or
derived from the law, proclamation, EOs, agreement, public land order, funding source, donation
document, or administrative memorandum establishing, authorizing, or expanding a refuge, refuge
unit, or refuge subunit. The purpose of a refuge is defined when it is established or when new land is
added to an existing refuge. When an addition to a refuge is acquired under an authority different from
the authority used to establish the original refuge, the addition takes on the purposes of the original
refuge, but the original refuge does not take on the purposes of the addition. Refuge managers must
consider all of the purposes. However, purposes that deal with the conservation, management, and
restoration of fish, wildlife, and plants and their habitats take precedence over other purposes in the
management and administration of a refuge (601 FW 1 of the Service Manual).

The Refuge System Improvement Act directs the Service to manage each refuge to fulfill the mission
of the Refuge System, as well as the specific purposes for which that refuge was established. Refuge
purposes are the driving force in developing refuge vision statements, goals, objectives, and strategies
in the CCP. Refuge purposes are also critical to determining the compatibility of all existing and
proposed refuge uses.

The Refuge was established under the authority of the Federal Endangered Species Act of 1973, as
amended, (16 U.S.C. §1534), which authorizes the Service to acquire lands “...to conserve fish, wildlife,
and plants, including those which are listed as endangered species or threatened species...” 16 U.S.C. §
1534 (Endangered Species Act of 1973). In addition to providing a basis for making compatibility
determinations, a refuge’s purpose also serves as a guide for refuge management and public use. As
stated in the Conceptual Management Plan for the Proposed Guadalupe-Nipomo Dunes Refuge
(USFWS 2000c), the Refuge was established to protect and conserve the unique central California
coastal dune and associated wetland habitats and the endangered and threatened wildlife and plants
that inhabit them.
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1.5.7 Related Projects and Plans in the Area

Guadalupe-Nipomo Dunes Preserve Management Program. In 1999, a management program was
prescribed for the Dunes Preserve when it was under management of TNC. The 1999 management
program (TNC 1999) replaced an earlier management program prepared in 1991 (Hall 1991). The 1999
management program included all lands that were managed as part of the Dunes Preserve, including
the Mobil Coastal Preserve, the forerunner to the Refuge. The general purpose of this management
program was to provide the public with updated information about the Dunes Preserve, including its
ecological resources, permitted visitor uses, and landownership and management structure.

The 1999 management program describes the properties that comprised the former Dunes Preserve,
which were the Mobil Coastal Preserve, Rancho Guadalupe County Park, Black Lake area, and Pismo
Dunes Natural Preserve. Additionally, the management program identified those properties located
outside of the Dunes Preserve but within the Dunes Complex, including the Oso Flaco Lake Natural
Area, publicly held properties around Point Sal, and the Phillips 66 Refinery Buffer Area (formerly
known as Tosco Refinery Buffer Area).

The management program established a long-term structure for the overall management and
protection of the Dunes Preserve. This structure was intended for use by the land managers of Dunes
Preserve parcels, interested landowners of Dunes Complex lands located outside of the Dunes
Preserve, and the community at large. An intended goal of this management program was for all
groups to work together to sustain the long-term viability of the Dunes Complex and its appropriate
enjoyment by humans (TNC 1999).

The management program also lists several areas of management policies for the ecological resources;
public access and recreation; public interpretation and education; and cultural resources of the Dunes
Preserve. These policies were considered during development of management direction for the CCP.

Dunes Collaborative. Originally established in 2000 as the Guadalupe Dunes Stewardship, the Dunes
Collaborative is a partnership between federal, state, private, and non-profit organizations committed
to restoration of the Dunes Complex, recovery of threatened and endangered species, and providing
quality visitor experiences to this unique and fragile ecosystem. In 1994, several state agencies filed a
lawsuit against the Union Oil Company (Unocal; now annexed and owned by Chevron Oil Company)
due to discharges of diluent (a diesel-kerosene mixture) into the environment at the Guadalupe Oil
Field located immediately south of the Refuge. The parties settled in July 1998; as part of the
settlement, a fund was established for projects to restore, replace, rehabilitate, and/or acquire the
equivalent of the natural resources and related services that were injured, lost, or destroyed by the
diluent releases. These settlement funds were placed into the Guadalupe Natural Resources
Restoration Trust Account (Trust) established with the National Fish and Wildlife Foundation. As
advisors to the Trust, the Restoration Subcommittee is required to authorize all disbursements for the
Trust. The Restoration Subcommittee consists of one representative from the State of California
Department of Fish and Wildlife Office of Spill Prevention and Response and one representative from
the State of California Coastal Conservancy.

The Dunes Collaborative functions in an advisory capacity to the Restoration Subcommittee and
satisfies a number of roles. Specifically, it is the Dune Collaborative’s responsibility to:

B Define the needs of the Guadalupe-Nipomo Dunes in areas of natural resources and visitor serving
facilities consistent with the resources and facilities identified in our area of jurisdiction;
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B Collaborate and partner with individual organizations and agencies to identify projects that meet
those needs;

B  Recommend projects for funding to the Restoration Subcommittee that meet identified needs;

B Monitor and adaptively manage projects for the benefit of the dunes system and its visitors;

B Maintain a strategic operating procedures document that describes the Dunes Collaborative and
how it operates; and

B Review task forces and other ad hoc committee recommendations.

A primary function of the Dunes Collaborative is to assist the Restoration Subcommittee with project
implementation in the Dunes Complex. Projects submitted to the Restoration Subcommittee are
reviewed and ranked by the Dunes Collaborative. After reviewing submitted project proposals, the
Dunes Collaborative provides recommendations to the Restoration Subcommittee, which is responsible
for final project approval and making sure that all activities are consistent with the settlement criteria.

A work plan was developed to describe recommendations by the Dunes Collaborative to the
Restoration Subcommittee on three kinds of projects: Interim Projects, Long-Term Projects, and
management of an endowment set aside for ongoing restoration activities. The Dunes Collaborative
works to identify restoration, recreation, and educational needs in the dunes and to allocate funds to
enhance these efforts. Designated priority projects include controlling the spread of non-native
invasive plant species, recovering rare plant populations, improving and protecting sensitive coastal
habitats and listed species, and enhancing visitor experiences through education, interpretation, and
visitor services.

Dunes Center. The Dunes Center was conceived by a group of concerned citizens. In 1989, TNCs
efforts to help preserve and restore the Guadalupe Beach and Oso Flaco Lake Natural Area helped
create the stimulus for a Dunes Complex visitor center. The Dunes Center opened in 1996 in a small
storefront in Guadalupe. In 1998, the Dunes Center, seeking non-profit status, was adopted by the
Land Conservancy of San Luis Obispo County and became an independent non-profit 501(c)(3)
organization in 1999. The mission of the Dunes Center is to promote the conservation and restoration
of the Dunes Complex ecosystem though education, research, and the support of cooperative
stewardship.

The Dunes Center manages an environmental education program, reaching over 4,000 students
annually. It offers docent-led walks in the Dunes Complex, guest speakers, special events, and
quarterly members’ events. In addition, the Dunes Center serves as administrator of the Dunes
Collaborative. The Service and Dunes Center have been working closely together on a wide variety of
projects. From 2000-2012, Refuge headquarters was co-located as a tenant of the Dunes Center. The
Dunes Center and Service have worked together on such projects as open houses, educational
programs, outreach events, docent classroom and field training, preparing docent training guides,
and preparing western snowy plover outreach educational materials. Further, the Dunes Center
provides information to the public about Refuge access, regulations, and special events. In recent
years, the Dunes Center and Service have together presented lectures about Dunes Complex-related
topics and hosted interpretive hikes on the Refuge. The Service also provides technical advice to the
Dunes Center regarding the preparation of educational programs, environmental regulations, and
natural history exhibits.

Guadalupe Restoration Project. The former Guadalupe Oil Field is located immediately south of the
Refuge. The Union Oil Company (Unocal) began production in the 2,700-acre Guadalupe Oil Field in
the late 1940s. In the 1950s, diluent (a kerosene-diesel blend) was injected into wells to help the heavy,
viscous Santa Maria crude oil flow better though pipelines. Over the years, the diluent leaked from
pipelines in the oil field, causing contamination of numerous surface and subsurface areas. The use of
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diluent in the Guadalupe Oil Field was discontinued in 1990. Unocal ceased all oil production at the
Guadalupe Oil Field in 1994.

In September 1998, the San Luis Obispo County Board of Supervisors approved a plan to clean up the
spilled diluent. Both this plan and the former Guadalupe Oil Field became collectively known as the
GRP. The GRP Team includes Chevron staff members, university and private consultants, and public
and regulatory agencies. In 2005, Chevron Oil Company purchased Unocal and took over the GRP
ownership and management.

Since its inception, the GRP has maintained an aggressive schedule for remediation of environmental
damage caused by diluent contamination. Other activities being conducted on the GRP include site-
wide ecological monitoring of sensitive wildlife species (such as California red-legged frog, La Graciosa
thistle, and western snowy plover), invasive plant control activities, habitat restoration, revegetation
with native plant species, development of a native plant nursery, and development of an extensive
Geographic Information System (GIS).

Chevron staff members and consultants have a long history of working closely with the Service on
issues regarding diluent remediation and sharing of natural resource data; most recently, they
collaborated on an invasive plant control research study.

Santa Maria River Enhancement Plan. The Santa Maria River is located about 2 miles south of the
Refuge. The Santa Maria River Estuary Enhancement and Management Plan was developed by the
Dunes Center and a coalition of private landowners, as well as local, state and federal agency
representatives. The Estuary Enhancement and Management Plan area includes the estuary, river,
and adjacent lands, extending from Highway 1 to the Pacific Ocean and laterally to a distance of
approximately 2,000 feet on either side of the river (SAIC 2004). The goals include the following:

B  Improve water quality in the study area.

B Enhance physical and ecological processes while protecting important agricultural resources in the
study reach from erosion and flooding.

B Improve habitat quality and quantity while also improving erosion protection along river terraces
in the study reach that support urban or agricultural uses.

B Identify feasible management actions that public and private land managers can cooperatively
implement.

B Adaptively manage the resources as conditions change over time.

B Identify regulatory and associated permitting requirements for implementation of the preferred
alternative recommendations, and avoid imposing additional regulation or burden on other
agencies or landowners as a result of the plan.

Additionally, landowner participation and outreach to other stakeholders during implementation would
serve to:

B Foster trust and stewardship among all of the stakeholders.

B Facilitate a coordinated approach to implementing recommended actions.

B Reduce the regulatory burdens that individual landowners may face in the future with respect to
existing and proposed water quality improvements, sensitive species protection requirements, and
flood management activities.

B Protect agricultural land from flooding and reduce soil erosion and sedimentation.
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ODSVRA Habitat Conservation Plan. A habitat conservation plan is being developed for the
ODSVRA to manage recreation and monitoring activities as they impact California least tern and
western snowy plover. These activities were covered under a biological opinion and conference opinion
issued through a federal nexus with the U.S. Army Corps of Engineers (ACOE) that was prepared
under a formal Section 7 consultation for the issuance of Regional General Permit No. 42 (Corps of
Engineers File No. 95-50035-TAW), dated January 25, 1996. The biological opinion and conference
opinion expired, and the ACOE later determined that the activity being conducted at the ODSVRA
was no longer under ACOE jurisdiction. Therefore, ODSVRA lost the federal nexus needed to
continue consultations under Section 7. In the interim, a 2013 Nesting Season Management Plan
prescribes a wide variety of measures to be implemented to avoid take of any California least tern and
western snowy plover.

The Refuge and ODSVRA have a history of cooperative efforts regarding natural resource
management—in particular, the management of California least tern and western snowy plover. The
information contained in the Nesting Season Management Plan and Habitat Conservation Plan
improves monitoring and managing of these two endangered species. The information will assist with
the ongoing study and management of California least tern and western snowy plover on the Refuge.

1.5.8 Conservation Priorities

The conservation and restoration plans in place to help guide the direction of the CCP are described
here.

At the time of the initial acquisition of the Mobil Coastal Preserve by the Service, interim management
goals, as follows, were developed for the Refuge (USFWS 2000a).

B Listed Species/Critical Habitat. Work to protect, restore, and enhance native habitats to aid in
the recovery of federally listed species (those species federally designated as threatened and/or
endangered) and designated critical habitats on the Refuge. Such activities help prevent the listing
of additional species and the need to designate more critical habitats. The primary listed species
that Refuge activities have focused on are the California least tern, western snowy plover,
California red-legged frog, La Graciosa thistle, marsh sandwort, Gambel’s watercress, and Nipomo
lupine. Designated critical habitat exists on the Refuge for the western snowy plover and La
Graciosa thistle, and the Service has been working to enhance these areas. The Refuge activities
associated with listed species and critical habitat are discussed in greater detail in Chapter 3.

B Protecting Biodiversity. To protect, manage, and restore coastal dune habitats representative of
the biodiversity in the central California coast area, the Service has been working together with
Dunes Collaborative partners to control invasive plants such as perennial veldt grass, European
beachgrass, sea fig, and freeway iceplant. Another management priority has been to conduct
recovery projects on the Refuge for listed species such as California least tern, western snowy
plover, California red-legged frog, La Graciosa thistle, marsh sandwort, Gambel’s watercress, and
Nipomo lupine.

B Cooperative Programs. The Service has actively worked since the creation of the Refuge to
establish and maintain conservation partnerships and provide assistance for natural resource and
land management activities with federal, state, tribal, and local governments and agencies, and
with academic institutions and private conservation organizations. As mentioned previously, a
major focus of the Service’s natural resource efforts on the Refuge, and in the Dunes Complex, has
been with the Dunes Collaborative. Also, the Refuge is conducting biological studies with
California Polytechnic University, San Luis Obispo; University of California, Santa Barbara; and
San Diego State University.

17



Broader, national conservation priorities are considered when developing a CCP, described as follows.

Southern Pacific Shorebird Conservation Plan. Southern Pacific Shorebird Conservation Plan also
identifies California coastal habitats as especially important to snowy plovers. The Refuge’s location,
within the area between Pismo Beach and the Santa Maria River Mouth, is an important area for
shorebird use, particularly by snowy plovers (Hickey et al. 2003).

2008-2012 National Invasive Species Management Plan. A revision of the 2001 National Invasive
Species Management Plan, the 2008 plan provides direction for federal efforts to prevent, control, and
minimize invasive species and their impacts. It focuses on five strategic goals: prevention, early
detection and rapid response, control and management, restoration, and organizational collaboration.

Guadalupe -
Nipomo Dunes

NATIONAL WILDLIFE REFUGE

USFWS
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Chapter 2. The Comprehensive
Conservation Planning Process

2.1 Introduction

This CCP/ Environmental Assessment (EA) for the Refuge is intended to meet the dual requirements
of compliance with the 1997 Improvement Act and NEPA of 1969 (42 U.S.C. 4321). The development of
this CCP/EA was also guided by the Refuge Planning Policy outlined in Part 602, Chapters 1, 3, and 4
of the Service Manual (http:/www.fws.gov/policy/602fw1.html). Service policy, the 1997 Improvement
Act, and NEPA provide specific guidance for the planning process. For example, Service policy and
NEPA require the Service to actively seek public involvement in the preparation of environmental
documents such as EAs.

The purpose of the EA is to evaluate the environmental effects of the CCP on the quality of the human
environment. NEPA also requires the Service to give serious consideration to all reasonable
alternatives, including the “no action” alternative, which represents continuation of current conditions
and management practices. Alternative management scenarios were developed as part of the planning
process and can be found in Appendix B (Environment Assessment).

2.2 The Planning Process
Key steps in the CCP planning process are depicted in Figure 5 and include:

. Preplanning

. Public Scoping and identifying issues

. Developing a vision statement and goals

. Developing objectives, strategies, and alternatives
. Publishing the draft plan and NEPA document

. Documenting public comments on the draft plan

. Selection of an alternative for implementation

. Publishing the final plan

. Implementing the plan

Sy O QO DN+~
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2.3 Public Involvement in Planning

Public involvement is an important and required component of the CCP and NEPA process. Public
scoping meetings allow the Service to define the scope of issues that need addressed and identify
significant issues that may shape the proposed action. More importantly, these meetings allow refuge
staff to hear public comments and concerns. Public meetings provide a forum for important discussion
and identify important issues regarding the refuge and its surrounding area.

The Service hosted a series of public meetings on December 11 and 12, 2013. Public comments were
generated from the public meetings as well as the Federal Register notice published on December 6,
2013. A planning update, which introduced the Refuge and the planning process, was mailed to over
400 agency and organization representatives, members of the public, media, and elected
representatives of each of the Counties. Approximately 10 people attended each of the meetings.
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Fiaure 5. CCP Process

"
ik Initiate Study
' Pre-Planning ’
Review and Public Scoping
(i? Revise the & Identify
Plan Issues

’ <
1Ilﬂlglla-tanmgm Th e c C P Vision Statement

s Process o
Develop
J Objectives,
@ Final Plan Strategies &
Alternatives
< w@ien e

O,

The Service received several comments at the scoping meetings and two comments by e-mail. The
following comments appear as they were submitted and are organized generally by theme.

The CCP may be amended as necessary at any time under an adaptive management strategy. Major
revisions, if needed, will require public involvement and NEPA review.

The planning process for this CCP began in March 2013 with preplanning, which involved the
collection of pertinent data and selection of team members. A core team was formed to integrate
stakeholders into the planning process. Refuge staff identified primary areas of focus—wildlife
management, habitat management, public access, interpretation, and environmental education—which
helped shape comments received from the public during the scoping period into potential objectives for
the Refuge.

2.4 The Planning Core Team

The planning team responsible for leading the CCP effort included Service managers, biologists, a
planner, and a wildlife refuge specialist from the Refuge Complex. Appendix M lists the members of
the planning core team.

2.}.1 Issues, Concerns, and Opportunities

The planning team identified the following issues, concerns, and opportunities to consider during the
planning process; they include areas of wildlife management, habitat management, public use and
environmental education, and other.
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2.}.2 Issues and Concerns Identified by Staff

Fluctuating groundwater levels and quality

Trophic enrichment

Feral swine and deer; their movement across agricultural fields and the refuge

Invasive species: grasses (primarily perennial veldt grass, Kuropean beachgrass, Carpobrotus
species iceplant)

Off-road recreational vehicles (continual noise and occasional trespass onto the refuge)
Marine debris

Funding cuts and/or declining budgets

Relationship with Growers Association and agriculture community

Oil spills

Vandalism or trespassing; need for law enforcement

Low flying aircraft that disturb human visitors and wildlife

Public access

Climate change effects, including sea level rise, increased storm events, hydrological effects
(drought and flooding), species range shifts, phenological changes (e.g., timing of migration),
invasive species

Dune migration (lack of space to migrate)

Dunes migrating across trails makes management access difficult

Continuity of services (only one staff member)

Ability to provide emergency services in the event of accident due to remoteness

Lack of infrastructure (no electricity, water, office, or storage)

No infrastructure for volunteer amenities (no bathroom, no meeting space)

Security of equipment and storage facilities

2.}.3 Habitat/Wildlife Management

The primary goal of the refuge should not be the listed taxa. The focus should be on endemics and
invasive species control of plants and animals. Refuge needs more money and staff to manage
biodiversity. Seek more grants and other funding opportunities. Conduct predator control.
Baseline surveys should be conducted to document presence of endemic species.

Place greater focus upon diversity of endemics rather than single species management.
Threatened wildlife and lack of corridors (stabilize corridors) requires a network of management.
The Dunes Center is a focal point.

Reasons that the preserve is not wilderness.

Feral swine should be eradicated.

Maintain the health of all wildlife on the refuge.

Work to improve numbers so animals and plants can be properly delisted.

With regard to control of invasive species, when toxics are proposed for use, different approaches
should be evaluated specifically (as opposed to a blanket statement that Integrated Pest
Management principles will be followed).

2.4.5, Public Uses

Priority uses do not include hiking into the interior of refuge.
Install viewing area with comfort station.
Open refuge to horseback riding.
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Accommodate school groups, offer hands-on projects.

Consider access versus limited access and tradeoffs.

Offer photographic opportunities.

Permit dogs.

What uses are not permitted.

Offer similar level of access as when it was Mobil Coastal Preserve.

Public access to refuge.

Improved access.

Organized tours.

Allow day use.

Include hiking/equestrian trail connectivity through the refuge, ODSVRA, and the entire Oceano
Dunes Complex.

Include long-term maintenance of equestrian/hiking trails, and requirements to build long-term
relationships with all trail users and organizations to plan and maintain trails.

B Establish accessible trailheads that facilitate access and ensure adequate “pull-through” parking,
or parking area with adequate turning radius for horse trailers.

2.4.5 Other

Acquire other lands within approved boundary.

Develop cooperative agreement within approved acquisition boundary, allow access.
Tsunami debris and invasive species.

Requirement for (monetary) donations.

Status of poaching and Panga boats.

Requirements related to donation of the property (from TNC)

Expand volunteer group.

Status of Chevron property

2.5 Development of the Refuge Vision

As part of the CCP process, each individual refuge unit develops or reviews a vision statement. Vision
statements are grounded in the unifying mission of the Refuge System, and they describe the desired
future conditions of the refuge unit in the long term (more than 15 years). They are based on a refuge’s
specific purposes, the resources present on the refuge, and any relevant mandates. The vision
statement for the refuge is in Chapter 5.

2.6 Development of the Refuge Goals, Objectives, and Strategies

Refuge goals are necessary for outlining the desired future conditions of a refuge in clear and succinct
statements. The Refuge System defines a goal as a “descriptive, open-ended, and often broad
statement of desired future conditions that conveys a purpose but does not define measurable units”
(Service Manual 602 FW 1). Objectives and strategies are then developed to meet those goals. An
objective is defined as a “concise statement of what we want to achieve, how much we want to achieve,
when and where we want to achieve it, and who is responsible for the work” (Service Manual 602 FW
1). A strategy is defined as a “specific action, tool, technique, or combination of actions, tools, and
techniques used to meet unit objectives” (602 FW 1). Well-written goals, objectives, and strategies
direct work toward achieving the refuge’s vision and purpose. Interim refuge goals were developed
within the context of the authorities that established the refuge, Refuge System mission and goals,
Service goals and policies, and ecoregion goals. The existing interim refuge goals listed in Chapter 1
will be modified through the CCP development process.
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2.7 Development of Alternatives

The CCP process includes developing a range of alternatives for how the refuge could be managed
over the next 15 years. Each alternative must consider refuge purposes and the goals of the Refuge
System. The Refuge System defines alternatives as “different sets of objectives and strategies or
means of achieving refuge purposes and goals, helping fulfill the Refuge System mission, and resolving
issues” (602 FW 1). The alternatives for this CCP were developed after considering comments received
during the scoping period input from the planning team and other Service staff, and current and future
budgetary constraints. The EA (Appendix B) describes the development of alternatives and provides
an assessment of their environmental effects.

Alternative A (No Action). Under this alternative, Refuge management would continue unchanged,
including habitat management, wildlife management, and public use opportunities. Habitat and wildlife
management activities would focus on wildlife surveys, predator management, and invasive weed
management. Guided interpretive walks would continue to be offered. The Refuge would also actively
work with partners to support the goals of the Dunes Complex. Current staffing and operating costs
would remain the same.

Alternative B: moderate increase in wildlife and habitat management; incremental increase in
visitor services and environmental education. Alternative B includes those actions described in
Alternative A; in addition, the Refuge would moderately expand wildlife and habitat management
while incrementally increasing visitor service and environmental education activities. For this
alternative, Refuge Priority Management Areas (RPMAs) were established that represent unique
habitat types or provide habitat for listed or rare species on the Refuge that deserve conservation
attention. Additional wildlife management activities, such as management of ponded wetlands, feral
swine control, and increased monitoring, would be implemented for the purpose of improving western
snowy plover hatch rate; protecting existing populations of the listed La Graciosa thistle and California
red-legged frog; and aiding in the recovery of marsh sandwort and Gambel’s watercress. The
development and implementation of future step-down plans, an Integrated Pest Management Plan and
Predator Management Plan, are also proposed. Of the Service’s “Big 6” public uses, wildlife
observation, photography, interpretation, and environmental education, would be enhanced on the
Refuge, and an action to redirect public access around snowy plover breeding habitat would also be
implemented. Refuge staff would develop a dedicated volunteer erew to support Refuge management
and outreach. Additional staff and funding would be needed to implement this alternative.

Alternative C: minimal wildlife and habitat management and the Refuge is closed to the public.
Alternative C takes into consideration the forecasted decline in budgets for the Refuge System by
reducing, and in some cases eliminating, current management activities, as well as closing the Refuge
to all public uses. Under Alternative C, the Refuge would be placed in caretaker status, with wildlife
and habitat management activities limited to installing and maintaining permanent Refuge closure
signs at the beach, maintaining existing perimeter fencing and fencing installed to protect listed
species, and inspecting site conditions and implementing sign and fence maintenance three times per
year (i.e., spring, summer, fall).

2.8 Selection of the Refuge Proposed Action

The alternatives are analyzed in the EA (Appendix B) to determine the direct and indirect effects on
the environment. Following public review of the draft CCP and EA, we will select an alternative for
implementation. Because the proposed alternative is uncertain at this time, we drafted the CCP to
address a range of management intensities. To fully evaluate Alternative B, which includes proposals
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for expanded management and public use, we also prepared for review and comment a draft step-down
plan addressing swine control and monitoring, and draft compatibility determinations for the public
uses proposed for implementation on the Refuge under this alternative.

The alternative selected for implementation may look very similar to one of the three alternatives
described in the draft CCP, or it could include a combination of components from two or more of the
alternatives presented. The final decision will be based on the analysis presented in the draft CCP and
EA, comments received from other agencies, Tribal governments, nongovernmental organizations,
and/or individuals during the public comment period for the draft CCP and EA, the need to meet our
statutory requirements, and forecasted budgets for the Refuge System.

2.9 Plan Implementation

The CCP will be reviewed by Refuge staff when preparing annual work plans and updating the Refuge
Operational Needs System (RONS) database. This database describes the unfunded budget needs for
each Refuge and is the basis upon which the Refuge receives funding increases for operational needs.
The Plan may also be reviewed during routine inspections or programmatic evaluations. Results of the
reviews may indicate a need to modify an integral part of the Plan implementation or modify
management activities if the desired results are not achieved. If minor changes are required, the level
of public involvement and NEPA documentation will be determined by the Refuge manager. The CCP
will be formally revised approximately every 15 years.
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Chapter 3. Refuge Resources

3.1 The Refuge and Local Context

The Refuge is part of the Dunes Complex, a geologically unique area comprised of stable and unstable
dunes lying within one of the larger coastal valleys of California, at the juncture between the Coast
Ranges and the Transverse Ranges. The Dunes Complex is located between Mussel Rock, about a
half-mile north of Point Sal (located in Santa Barbara County), and Pismo Beach (located in San Luis
Obispo County). Inland, beyond the Refuge, are many agricultural fields and the small towns of
Guadalupe and Nipomo.

3.2 Landscape and Ecoregion Setting

The Refuge is located within the area traditionally used by the Obispeiio Chumash. The boundary
between the Obispeno and the Purismeno, their Chumash neighbors to the south, is not distinet, but
between them, the two groups occupied the outer shore of the California coast from what is now known
as Morro Bay to the north and Point Conception to the south. The Handbook of North American
Indians provides a comprehensive overview of these groups (Greenwood 1978). Several radiocarbon
dates from archaeological sites in San Luis Obispo County date occupation back to 9,000-9,300 years
ago.

The Obispeno occupied the narrow coastal terraces, which often included sand dunes and small valleys
as well as the windswept outer shore. As Greenwood noted, “It is a habitat of great variety at an
interface of northern and southern plant associations and warm-water and cold-water marine life,
yielding an abundance of wild plant foods, land and sea mammals, fish, birds, molluscan resources, all
of which were used from the earliest periods” (Greenwood 1978:520). There have been 28
archaeological sites recorded within the Refuge boundaries by Hoover (1990).

The first reported contact between the Chumash of this region and Europeans occurred during the
early years of the Manila-Acapulco galleon trade era in the late 16th century when a Spanish galleon
commanded by Pedro de Unamuno landed at Morro Bay in October 1587. This information is
documented on a plaque erected by the Filipino American National Historical Society in 1995, based on
an early 20" century reference (Wagner 1929). Although the details of Unamano’s landing location
have been challenged (Baird 2009), more Spanish expeditions certainly followed. None stayed long in
the area, however, until the late 18" century when the Mission San Luis Obispo de Tolosa was
established in 1772. While the Chumash and other native people resisted Spanish control, the period
took a heavy toll on their numbers and their culture as they succumbed to European diseases and
forced relocation (Greenwood 1978).

The Mission Era was followed by the Rancho Era, when California was annexed by Mexico in 1822 and
former mission lands such as those at San Luis Obispo were distributed to Mexican citizens, along with
the mission’s cattle herds. The Refuge appears to be located primarily within the boundaries of Rancho
Guadalupe, a grant bestowed by the Mexican government (Juan Alvarado, governor) on Teodoro
Arellanes and Diego Olivera on March 21, 1840, (Adam v. Norris, U.S. Supreme Court, 103 U.S. 591 in
1880). The Rancho encompassed 43,682 acres running along the coast and inland to what is now the
town of Guadalupe. Rancho Guadalupe was bordered on the north by Rancho Bolsa de Chamisal, and
the Refuge boundary appears to occur close to the indistinet boundary between the two ranchos. There
have been numerous owners throughout Rancho Guadalupe’s history, as well as ownership disputes
regarding boundaries, foreclosures, and the division and selling of parcels.
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In 1895, the Southern Pacific Railroad was built in the area and, as a result, several parcels of land
were developed, especially near Arroyo Grande Creek. In the 1930s, the dunes became home to a
group of people known as “Dunites.” The Dunites consisted of hermits, drifters, and artists who lived
in isolated shacks (Smith et al. 1976; Hammond 1992). According to a survey conducted by McFarlane
(1986), the Dunites formed a loose knit community of mystics, artists, migrant farmworkers, and
utopians. Gavin Arthur, grandson of former U.S. President Chester Arthur, founded a utopian
community in the area called Moi Mei. Many of the Dunites built crude structures of driftwood and
other materials; a few homes, like Arthur’s, were more substantial. Remnants of these structures may
still survive, according to local historian Norman Hammond, who has conducted extensive research on
the group. The earliest Dunite occupation dated to 1917; the last dune resident died in 1974.

More recently, Refuge lands were owned by the Mobil Oil Corporation and had a history of oil
development. Of the three abandoned oil wells on the Refuge, two were producing wells and one was
non-producing. All were abandoned in accordance with the regulations and standards in effect at the
time of abandonment (USFWS 2000b). In 1989, the California State Coastal Conservancy purchased
the lands from the Mobil Foundation and then transferred them to TNC. The transfer retained a
conservation easement on the property that restricts development and prohibits certain other activities
from occurring there. Under TNC’s management, public uses were limited to recreational activities
such as bird watching, fishing, jogging, and hiking. The site was also a destination point for hikes led
by docents knowledgeable about the natural history of the area.

The town of Guadalupe is located in Santa Barbara County about 2 miles southeast of the southeast
corner of the Refuge, and the unincorporated community of Nipomo is located in San Luis Obispo
County, about 7 miles east-northeast of the northeast corner of the Refuge (Figure 1). The Santa
Maria Valley is a major agricultural area, with cattle grazing becoming established in the late 1830s.
Currently, the closest cattle grazing operations to the Refuge are located on private lands about 2
miles south of the Refuge southern boundary.

In the mid-1800s, grain and orchard crops were commonly cultivated, and irrigated crops such as beets
became established by 1897 (Smith et al. 1976). Several thousand acres of land areas to the north, east,
and southeast of the Refuge have a long history of farming, and some of the local farms have been in
existence for more than 100 years. Broceoli, strawberries, and lettuce are the primary crops currently
grown on these farmlands, which are irrigated primarily with wells that use local groundwater.

In 1938, the Mobil Oil Company acquired what are now Refuge lands for conducting oil exploration
activities. Mobil Oil drilled four oil wells in this vicinity between 1956 and 1968 (Brannon 1993; USFWS
1999; USFWS 2000d) known as La Veaga Well#1, La Veaga Well #2, La Veaga Well #3, and La
Veaga Well #4. In some documents, “Lia Veaga” is spelled “La Viaga” (Hildinger 1993).

La Veaga Well #3 was drilled in 1968 on land that is now part of the Oso Flaco Natural Area of the
ODSVRA. The site of La Veaga Well #3 is about 300 yards north of the current Refuge boundary. Due
to its “flying saucer” shape, many locals know this abandoned well site as the “Mothership” (M.
Skinner, Coastal San Luis Resource Conservation Distriet, personal communication, 2012). This well
was non-producing and was officially abandoned in 1968 (Hildinger 1993). La Veaga Wells #1, #2, and
#4 were located on land that is currently within the south-central portion of current Refuge
boundaries (USFWS 1999; USFWS 2000d). These wells produced little to no oil and were subsequently
abandoned (Hildinger 1993).

In 1989, the Mobil Oil Company transferred ownership of the current Refuge lands to TNC, which

managed these lands as the Mobil Coastal Preserve until 2000, when it transferred ownership to the
United States to be managed as lands part of the Refuge System.
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3.3 Physical Environment

This section describes the abiotic resources associated with the Refuge such as topography, geology,
climate, soils, water, and air. These underlying, non-living components of an ecosystem provide the
framework by which plants, animals, habitat, and people interact.

3.3.1 Topography

More than 6,000 years ago during the last Ice Age, a large proportion of the interior dune sheet was
formed when the sea level dropped, exposing large amounts of sand reserves to wind erosion. These
older and more stable dunes lie inland and tend to be elongated and parabolic in shape. Growth of low-
lying vegetation binds the sandy soil together and helps stabilize these dunes (TNC 1999).

The foredunes, which formed more recently and are more active, lie between the beach and the older
dunes. Windblown sand accumulates and the dunes form long, high ridges and slacks that are typically
parallel to the beach and perpendicular to the prevailing winds. The peaks of these younger foredunes
move east (inland) into the older, more stable dunes at approximately 3 feet per year. The rate of dune
growth inland can vary due to changes in the sand resource, climate, and vegetative cover in the
foredunes (TNC 1999).

3.3.2 Climate

The Refuge and most areas of the central California coast are characterized as having a Mediterranean
climate, with winters that are typically cool and wet; summers tend to be warmer and drier. More than
90% of the annual rainfall typically occurs from November through April (Smith et al. 1976). The
approximate annual rainfall for the Guadalupe area from 1964-2010 was a minimum of 4.8 inches, a
maximum of 28.2 inches, and a mean of 13.7 inches (Chevron Environmental Management Company,
unpublished data). An additional important source of moisture comes from coastal fog, which can occur
during any season of the year but is more prevalent during summer months (Holland et al. 1995).

Climate data nearest the Refuge is collected from a station at the nearby Santa Maria Public Airport
by the Western Regional Climate Center and is described in Table 1.

Predicted Effects of Climate Change

Temperature and Precipitation

Koopman et al. (2010) reviewed several models to determine future climatic and ecological conditions
for San Luis Obispo County as a result of climate change. They found that temperatures may rise for
the majority of San Luis Obispo County, while precipitation predictions varied too widely to draw
meaningful conclusions as a result of climate change. Annual temperature change projections could
increase from 2.1 to 3.9 degrees Fahrenheit (°F) from the years 2035 to 2045 and from 4.1 to 7.6 °F
from the years 2075-2085. The vegetation found on the Refuge is not expected to change as a result of
climate change.

Sea Level Rise

Sea level has risen nearly 8 inches along the California coast over the past century. Climate models
project further increases of 3.3 to 4.6 feet by the year 2100 (Cayan et al. 2009). The primary threats
associated with sea-level rise include flooding, erosion, and loss of valuable coastal land and unique
habitats.
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Table 1. Climate Averages for Guadalupe-Dunes Refuge, 1948-2005 (WRCC 2014)

Average Maximum | Average Minimum | Average Total

Temperature (°F) Temperature (°F) Precipitation (in.)
January 63.1 38.9 2.49
February 64.3 40.9 2.8
March 64.7 421 2.35
April 66.9 434 1.02
May 68.2 46.8 0.28
June 70.5 50 0.04
July 72.8 53 0.03
August 73.2 53.6 0.03
September 74.3 52.1 0.21
October 73.4 47.9 0.49
November 69.1 42.5 1.35
December 64.4 38.6 1.87
Annual 68.7 45.8 12.97

Heberger et al. (2009) conducted a simplistic geospatial analysis that identified some areas of potential
high risk from sea-level rise along the entire California coast. Based on this analysis (which has not
been ground-truthed), San Luis Obispo County supports 6.1 square miles of existing coastal wetlands.
As sea level rises, these wetlands are expected to migrate inland, potentially covering 1.1 mi® of new
terrain. The analysis further assessed where wetlands are expected to migrate and determined that
69% of the area is viable for migrating wetlands and should be protected to allow for such shifts
(Heberger et al. 2009). An additional 7% of the area where wetlands might migrate is viable but will
experience loss of other functions, such as pasture, parks, or open space. The remaining 24% of the
area has infrastructure making it unfeasible for wetlands to migrate.

A sea-level rise modeling exercise was conducted for the Refuge lands in 2008 using the Sea Level
Affecting Marshes Model (SLAMM 5.0) to determine changes in tidal marsh area and habitat type in
response to sea-level rise (Clough and Larson 2008). The primary set of eustatic (worldwide change)
sea-level rise scenarios used within the SLAMM was derived from the work of the Intergovernmental
Panel on Climate Change (IPCC 2001). SLAMM 5.0 was run using Intergovernmental Panel on
Climate Change and fixed-rate scenarios based on varying ranges of fossil fuel use.

Based on the SLAMM results, upland, freshwater marsh, and riparian woodlands—the three most
common land cover classifications used by Clough and Larson (2008) on the Refuge—are predicted to
be resilient to sea-level rise, even under the 1.5-meter scenario (the highest sea-level rise scenario).
The high elevation of dry land and fresh marsh for this site suggests that the majority of this Refuge is
not subject to the pressures of increased sea-level rise. The oceanic beach fringe to the west of the
Refuge is subject to more effects, losing a minimum of 38% of its mass due to erosion and inundation.
The small fringes of saltmarsh and brackish marsh to the south of the Refuge are also predicted to be
vulnerable (Clough and Larson 2008).
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A study of the effects of sea-level rise on special status plant species’ on the central California coast
was conducted by the Bren School of Environmental Management, University of California, Santa
Barbara (Berlin et al. 2012). For in-depth analysis, they chose nine rare plant species that represent a
diverse range of life histories, habitats, elevation, level of endemism, and listing status within the tri-
county area (San Luis Obispo, Santa Barbara, and Ventura Counties). The group assessed exposure of
these plant species to inundation, flooding, and erosion—which sea-level rise exacerbates.

Results from this study suggest that those plant species located at the lowest elevations above sea level
would generally be most affected by sea-level rise. Four of the nine analyzed species will be exposed to
at least one sea-level rise-related by the end of this eentury; two of those four plant species are found
on the Refuge: La Graciosa thistle and beach spectacle pod.

3.3.3 Geology and Soils

Sand Dunes

The Refuge is located in a portion of the Dunes Complex between Oso Flaco Lake and the Santa Maria
River known as the Guadalupe Dunes Sheet. The Guadalupe Dunes Sheet and several neighboring
sand sheets are classified as Flandrian Dunes because they were formed during the Flandrian
Transgression, a period of sea-level rise that accompanied the final waning of the continental ice sheets
from the previous Ice Age, when sea level was much lower. There were two known periods of the
Flandrian Transgression: Episode I and Episode II. Episode I occurred approximately 2,000-6,000
years ago; Episode II started approximately 2,000 years ago and is still occurring.

The more-inland portions of the Guadalupe Dunes Sheet were created during Episode 1. Episode 1
sand dunes tend to now be stabilized by vegetation in this area, which appeared about 2,000 years ago.
The more-seaward and shorter portions of the Guadalupe Dunes Sheet were created during Episode 11
(Cooper 1967; Hunt 1993). Today, active masses of Episode II continue to invade the surface of
Episode I in broad slip faces and tongues (Cooper 1967).

The “sea” of sand from the Guadalupe Dunes Sheet that now engulfs the Refuge is a result of dynamic
interactions among wind, water, sand, topography, marine debris, and vegetation that started during
the beginning of Episode I of the Flandrian Transgression. Some of these dynamic interactions are
still in effect today.

The Dunes Complex exists along the coastal edge of the Santa Maria Basin, a relatively dry area that
produces large amounts of sediments. These sediments are eroded downstream to the coast by several
streams, such as the Santa Maria River, Arroyo Grande Creek, Pismo Creek, and San Luis Obispo
Creek.

The wide, shallow continental shelf that exists offshore of the dunes collects and stores the sediments
delivered by the local streams. These stored underwater sediments are mobilized by large storm waves
and small sea level changes.

Along the Dunes Complex shoreline, rather than breaking laterally or diagonally to the shoreline,
advancing wave trains tend to break parallel to the shoreline. These parallel-breaking waves cause

! Species are considered to be special status when they have been listed by a government agency (such as
CDFW or the Service) or a conservation organization (such as the International Union for Conservation of
Nature or CNPS) as endangered, threatened, rare, and/or of limited geographic distribution.
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sediments near the shoreline and from the continental shelf to be pushed up onto the Dunes Complex
beaches rather than move the sand upcoast (northward) or downcoast (southward) (Parsons 2006).

Strong, prevailing northwest winds typically push the dry sand from the beach inland towards the
southeast. Due to the lack of cliffs, mobilized beach sand tends to move in a southeast direction,
continuing until it is trapped by an obstruction such as driftwood, vegetation, or a sand dune. As sand
accumulates, dunes grow taller.

Several types of sand dunes are found on the Dunes Complex, with the most common ones classified as
hillock, transverse, longitudinal, parabolic, and lobate. Sometimes different dune formations blend
together to form combination dune types that are difficult to classify (Parsons 2006).

The Guadalupe Dunes Sheet and other portions of the Dunes Complex continue to evolve and change
their appearance over time, as it has been doing for thousands of years. As the sand dunes change, the
wildlife habitats change, and so do the species of plants and animals present. The sand dune dynamics
and constant change are part of the natural processes in a dunes ecosystem.

However, in the past 150 years or so, humans have caused several changes to these natural dune
dynamics. For example, dam construction has occurred on the Santa Maria River, Arroyo Grande
Creek, Pismo Creek, and San Luis Obispo Creek, which are the main sediment sources for the beaches
of the Dunes Complex. These dams severely reduce sediments loads into nearshore waters of Dunes
Complex beaches. Also, humans have introduced invasive plants into the Dunes Complex; these plants
tend to stabilize sand dunes to a greater degree than native plants. Finally, agriculture, invasive plants,
roads, and rail lines have caused the advancing fronts of the inland dunes to be controlled and confined,
which prevents the dunes from spreading inland.

Soils

Four soil types have been identified within current Refuge boundaries (NRCS 2012). These are dune
land; beaches; Camarillo loam, drained; and Tujunga loamy sand, 0-2% slopes (Figure 6). The drainage
classes for these soils vary considerably. About 97.4% (2,434 acres) of the Refuge is covered by a soil
type classification known as dune land. The substrate in this soil type is dominated by quartz silica
sand with very little organic material present. The dune land soil is characterized as being excessively
drained. However, there are at least 20 acres of wetlands and swales included in the mapped dune
lands (about 0.8% of the Refuge). Depending on location, these wetlands and swales would be ranked
with drainage classes of water: very poorly drained, poorly drained, or somewhat poorly drained
(NRCS 2012). A soil type classified as beaches occupies about 2.4% (60 acres) of Refuge lands along the
western boundary of the Refuge. The Refuge beach area is dominated by quartz silica sand. These
beach soils are very poorly drained (NRCS 2012).

Camarillo loam, drained occupies about 0.08% (about 2 acres) of the Refuge (NRCS 2012) in the
vicinity around Beigle Road, an area that was part of the Santa Maria River flood plain more than 150
years ago. This is the only part of the Refuge that does not exist within sand dunes or beach habitat.
The Camarillo loam, drained soil type is considered somewhat poorly drained and can pond for several
days after periods of heavy rain. This soil type is good for growing broceoli, strawberries, lettuce,
cauliflower, celery, green beans, and cabbage.

Tujunga loamy sand, 0-2% slopes occupies about 0.08% (about 2 acres) in the northeast corner of the
Refuge. This soil type is considered to be somewhat excessively drained (NRCS 2012). Since Tujunga
loamy sand, 0-2% slopes occurs in one of the only portions of the Refuge inhabited by California coffee
berry (Frangula californica subsp. californica) and California sagebrush (Artemisia californica), the
presence of this soil type is easy to detect (Table 2).
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Figure 6. Soil Map
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Table 2. Characteristics of soil map units occurring on and near Guadalupe-Nipomo Dunes
National Wildlife Refuge

Soil Map Unit Dune land Beaches Camarlllq Tujunga loamy sand, 0
loam, drained | to 2% slopes
Percentage of soil map
unit found within 974 24 0.08 0.08
Refuge
Map Units (Figure 6) 134 107 112 219
Area in acres 2434 60 3 2
Slope (percent) 0-2 0-2 0-2
Very slightly
Salinit saline to Non-saline to Non-saline
y moderately | slightly saline
Soil saline
descriptions
Landform are .only Beaches Alluvial fans, Flood plains, alluvial
available for flood plains fans
major soil
units. The Alluvium
Dumes unit is derived from Alluvium derived from
Parent Bedrock classified as NA sedimentary sedimentary rock
miscellaneous. rock
]?epth to water table 0-72 60-72 - 20
(inches)
Drainage Poorly Somewhat Somewhat excessively
g drained poorly drained | drained

3.3.}, Water Resources

Hydrology

Because the Refuge is primarily made up of sand dunes, it drains excessively (Figure 7). Groundwater
and surface water gauging data are not available for the Refuge; however, such data are available for
the adjacent GRP (formerly known as Guadalupe QOil Fields). Groundwater in the GRP (and likely the
Refuge) occurs in what is known as the Dune Sand Aquifer. Groundwater levels of the aquifer range
from near sea level at locations adjacent to the Pacific Ocean to more than 60 feet above mean sea level
at inland locations (about 10,000 to 12,000 feet inland). Data from the GRP indicate that groundwater
and surface water elevation levels may move up or down several feet within a given water year or
between water years and that local rainfall is the prime factor that influences these changes (Mock

2000).
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Figure 7. Drainage Classes of the Refuge
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While several ponded wetlands exist, there are no surface streams or rivers on the Refuge. However,
there are several surface waterways near the Refuge. Various waterways can be found within the
Dunes Complex with the largest being the Santa Maria River, which cuts through the Dunes Complex
south of the GRP, forming part of the border between Santa Barbara and San Luis Obispo Counties.
The Santa Maria River fluctuates widely throughout the season, with low flows during the summer
months and great flows during and immediately after periods of heavy rainfall. Much of the water
provided to the Santa Maria River Valley is from local rainfall and from the Santa Maria River, mostly
by way of subsurface flow. The Santa Maria River supplies sufficient freshwater to sustain riparian
plant communities.

The Santa Maria River and Arroyo Grande Creek (which is located about 12 miles north of the Refuge)
are important sources of sand for the continuing process of dune formation in the Dunes Complex.
However, as mentioned previously, dams built on both of these streams have substantially decreased

the amount of sand transported downstream to the ocean for nourishment of the dune system (TNC
1999).

During 2006 and 2007, at least 14 wetlands on the Refuge possessed either permanent or seasonal
surface water. However, due to a prolonged drought that resulted in dropping groundwater levels, by
2014, the numbers of known freshwater marshes and ponds on the Refuge possessing either
permanent or seasonal surface water inundation decreased from 14 to 7 inundation (G. Greenwald,
USFWS, personal communication, 2014).

During 2014, seven freshwater marshes and ponds on the Refuge were known to possess either
permanent or seasonal surface water inundation (Figure 8). Cumulatively, all seven marshes and ponds
combined possess less than 1 acre of surface water. Five were constructed as stock ponds by a local
rancher during 1960 and 1961 (C. Minetti, Maretti-Minetti Ranch, personal communication, 2012).
These former stock ponds range in size from several hundred square feet to about 2,500 square feet.

The Service constructed two ponds in 2018—one in the northwest portion of the Refuge and one in the
southeast portion. Both ponds occupy about 6,000 square feet in area (USFWS 2012a). These ponds are
discussed in detail in the plant communities section.

Oso Flaco Lake and Little Oso Flaco Lake are located about 1 mile north of the northern Refuge
boundary on land owned by the State of California in the ODSVRA. These two small freshwater lakes
and their adjacent wetlands are supplied with surface water from Oso Flaco Creek, which receives the
bulk of its water supply from agricultural runoff. As a result, Oso Flaco Creek, Oso Flaco Lake, and
Little Oso Flaco Lake have become contaminated with fertilizers, pesticides, and other agricultural
chemicals, and each is classified as an impaired waterbody (RWQCB 2008; EPA 2010; RWQCB 2012).

Black Lake and the Dune Lakes area lie north of the Santa Maria River. Other freshwater lakes within
the Dunes Complex include Coreopsis, Jack, White, Big Twin, and Celery Lakes. Approximately 284
acres of open water in the Dunes Complex have been identified through geospatial analysis by TNC.

Because the wind is capable of eroding sand so deep that groundwater is uncovered, it has produced a
scattering of small wetlands and water holes throughout the dunes. The connection of the dune lakes
and wetlands with shallow groundwater and agricultural runoff has created important management
concerns. For example, during drought years, lakes within the dunes areas have gone dry when
groundwater supplies were depleted through pumping. Riparian communities and endangered plant
populations have been eliminated due to dredging of agricultural drains (USFWS 2000b). In addition,
the hydrology of Black Lake Canyon has changed due to urbanization of the Nipomo Mesa (TNC 1999;
USFWS 2000b).
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Figure 8. Wetland Areas
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Water Qualit

Water quality data has been periodically gathered during standardized protocol abnormal amphibian
surveys (USFWS 2007a) conducted in four Refuge ponds from 2007 to 2010 (USFWSS 2009c
unpublished field notes). Since water quality monitoring equipment was not regularly available, water
quality measurements were only taken intermittently.

All four of the studied ponds were heavily overgrown with both emergent and floating wetland
vegetation (USFWS 2009b). Water station depths ranged from 18 to 48 inches. Since groundwater
levels dropped over time, the pond depths tended to be deeper in earlier years and shallower in later
years. Measured water quality parameters included temperature, dissolved oxygen (DO), percent DO
saturation, pH, conductivity, specific conductance, and salinity.

Water Temperature. Surface water temperatures ranged from 6.8 to 19.7 degrees Celsius ('C), with
the coldest temperature recorded on February 10, 2009, and the warmest recorded on September 9,
2009. Bottom water temperatures ranged from 4.0 to 16.1°C, with the coldest temperature recorded on
February 10, 2009, and the warmest recorded on August 19, 2008.

Dissolved Oxygen. DO readings taken at all locations on all dates were low. Surface DO ranged from
1.2 to 5.0 milligrams per liter (mg/1), with the lowest reading on September 3, 2009, and the highest
reading on August 5, 2008. Bottom DO ranged from 0.5 to 1.3 mg/l, with the lowest reading on
September 23, 2010, and the highest reading on November 5, 2009. These low DO levels were likely a
reflection of the high amounts of decomposing vegetation contained in the ponds.

Percent Dissolved Oxygen Saturation.? Percent DO saturation readings taken at all locations on all
dates were low. Surface percent DO saturation ranged from 10.5 to 50.3%, with the lowest reading on
September 16, 2010, and the highest reading on September 9, 2009. Bottom percent DO saturation
ranged from 3.2 to 10.1%, with the lowest reading on September 23, 2010, and the highest reading on
September 16, 2010. As with the DO levels, these consistently low percent DO saturation levels were
likely a reflection of the high amounts of decomposing vegetation contained in the ponds.

Acidity (pH). Surface pH readings ranged from 6.34 to 6.61 pH units, with the lowest reading
recorded on September 30, 2009, and the highest reading on September 23, 2010. Bottom pH readings
ranged from 5.65 to 6.63, with the lowest reading on November 6, 2009, and the highest reading on
September 16, 2010. The tendency to record acidic pH readings was likely a combination of dissolved
high carbon dioxide that creates carbonic acid and organic acids that formed during the decomposition
of submerged decaying vegetation.

Conductivity.? Surface conductivity readings ranged from 351.0 to 453.2 microsiemens per centimeter
(us/em), with the lowest reading recorded on September 23, 2010, and the highest reading on

2 Some of the DO meters used in this study contained an internal algorithm that calculated the percent DO
saturation, which is based on the measured DO as compared to measured water temperature and
conductivity.

3 Conductivity is a measure of the ability of a substance, such as water, to pass an electrical current.
Conductivity in water is primarily affected by the presence of inorganic dissolved solids such as chloride,
nitrate, sulfate, and phosphate anions (negatively charged ions) or sodium, magnesium, calcium, iron, and
aluminum cations (positively charged ions). In waterbodies in the Dunes Complex and many other coastal
areas, sodium and chloride are two of the main ions that contribute to conductivity. Therefore, conductivity
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September 30, 2009. Bottom conductivity readings ranged from 344.4 to 386.3, with the lowest reading
on September 23, 2010, and the highest reading on November 6, 2009.

Specific Conductance.! Surface specific conductance readings ranged from 370.0 to 657.0 us/cm, with
the lowest reading recorded on June 12, 2007, and the highest reading on August 21, 2007. Bottom
conductivity readings ranged from 443.8 to 513.0 us/cm, with the lowest reading on September 16,
2010, and the highest reading on November 6, 2009. Based on the specific conductance ranges
described, the Refuge ponds all contain freshwater.

Salinity.’ Some of the water quality meters contained an internal algorithm that calculated salinity
from specific conductance. Surface salinity readings ranged from 0.1 to 0.3 parts per thousand (ppt),
with the lowest reading recorded on September 30, 2009, and the highest reading on November 6,
2009. Bottom salinity readings on all five recorded dates (ranging from November 5, 2009, to
September 23, 2010) were constant at 0.2 ppt. Salinity levels (as supported by the conductivity and
specific conductance algorithms) indicated that the studied Refuge ponds contain freshwater, rather
than brackish water or saltwater.

Adjacent Lands. Water quality is a measure of the suitability of water for a particular use based on
physiecal, chemical, and biological characteristics. Natural water quality varies from place to place with
the seasons, with climate, and with the types of soils and rocks through which water moves. Human
activities (e.g., urban and industrial development, farming, combustion of fossil fuels, and stream
channel alteration) also affect water quality.

The Clean Water Act of 1977 requires states to identify and prioritize waters that do not currently
support designated uses. Waterbodies that do not meet one or more applicable water quality standards
and those that are threatened from a designated use by one or more pollutants are listed on each
state’s 303(d) list. The 303(d) list includes waters impaired by both point and non-point source
pollution. Point source pollution occurs when contaminants enter the waterbody from a distinct
localized source, such as a chemical plant or equipment exhaust. Non-point source pollution occurs
when contaminants enter the waterbody from indirect sources, such as residential development or
agricultural practices.

The Refuge does not contain any impaired waterbodies currently listed on the California Water
Resources Control Board’s 303(d) list, but several impaired waterbodies are near the Refuge (Table 3).

measurements are useful to determine the freshwater, brackish water, or saltwater status of a body of
water.

* Conductivity values that have been compensated to 25°C. By using specific conductance, the conductivity
of waters of difference temperatures can be more accurately compared. Conductance is a measure of the
ability of water to transmit an electrical current and is proportional to the amount of dissolved solids in the
water; thus, the greater the conductance, the greater the salinity. Specific conductance in freshwater ranges
from zero to 1,300 us/cm, specific conductance in brackish water ranges from 1,301 to 28,800 ws/cm, and
specific conductance in saltwater is greater than 28,800 ws/cm (Remane and Schleiper 1971; Hem 1985).

> Salinity of water is sometimes expressed in grams of salt per liter, but is more often expressed as ppt. By
standard conventions for salinity (Remane and Schleiper 1971), freshwater contains less than 5 ppt,
brackish water contains from 5 to 30 ppt, saltwater contains from 30-50 ppt, and hypersaline water contains
greater than 50 ppt.
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Table 3. California 303(d) Listed Water Bodies near the Refuge

Impaired Waterbodies Pollutants Potential Sources
Oso Flaco Lake Dieldrin, nitrate Agriculture, unknown sources
Oso Flaco Creek Ammonia (unionized), Agriculture, natural sources,
chloride, fecal coliform, groundwater loading,
nitrate, sediment toxicity, unknown non-point sources
sodium, other unknown
toxicity
Santa Maria River Estuary | Escherichia coli (E. coli), Agriculture, collection system

fecal coliform, total coliform | failure, grazing-related
sources, natural sources,
onsite wastewater systems
(septic tanks), urban runoff
and storm water sewers, sand
and gravel mining

Santa Maria River Chloride, chlorpyrifos, DDT, | Agriculture, grazing-related
dieldrin, endrin, E. coli, fecal | sources, natural sources, other
coliform, nitrate, sediment urban runoff, unknown

toxicity, sodium, toxaphene, | sources, onsite wastewater
turbidity, unknown toxicity systems (septic tanks), urban
runoff and storm sewers

Source: (State Water Resources Control Board 2010)

3.3.5 Contaminants

Prior to acquisition of the Mobil Coastal Preserve by the Service, two contaminants surveys were
conducted by the Service, a Level I Preacquisition Contaminants Survey (USFWS 1999) and a Level 11
Preacquisition Contaminants Survey (USFWS 2000d).

The Level I Preacquisition Contaminants Survey identified three contaminants issues: (1) four
abandoned oil wells (one was later determined to be located off-Refuge); (2) an abandoned
underground petrochemical pipeline corridor that runs from south to north along the middle portion of
the Refuge (contains three separate pipelines); and (3) 90 plumes of diluent on the adjacent GRP
property that were in the process of bein