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SECTION A. DRAFT COMPREHENSIVE CONSERVATION PLAN

|. Background

INTRODUCTION

Archie Carr National Wildlife Refuge (ACNWR) is part of the Merritt Island National Wildlife Refuge
Complex and co-managed with Pelican Island National Wildlife Refuge (Figure 1). Archie Carr NWR
is located along Florida’s southeast coast between Melbourne Beach and Wabasso Beach in Brevard
and Indian River counties (Figure 2). The refuge was authorized in 1989 and established in 1991 to
conserve threatened and endangered wildlife, especially sea turtles. The refuge was named after the
famed sea turtle researcher, Dr. Archie F. Carr. The over 258 acres/104 hectares (ha) of the refuge
support hundreds of wildlife and plant species. In addition, the refuge provides protection for
terrestrial listed species, native wildlife and habitat diversity through a mix of habitats, including
maritime hammock and coastal scrub. The refuge consists of four segments, spanning 20.5 miles/33
km (Figure 2) and protects historical and archaeological sites. A growing human population, along
with ongoing development and other human activities, currently threaten the refuge.

The Archie Carr National Wildlife Refuge and barrier island protection effort is a unique multi-agency
partnership dedicated to integrating endangered species and ecosystem protection with sustainable
development and human recreation use. Colloquially referred to as Archie Carr Refuge, the
conservation land ownership and management within the area of the refuge represent an integrated
partnership with federal, state, and local governments and private entities under multiple jurisdictions
with different management perspectives, philosophies, and directives (Figures 3-1 through 3-5).
Hence, the larger Archie Carr Refuge partnership extends beyond the Service’s management and
acquisition boundaries for ACNWR to protect and manage wildlife and habitat and provide visitor
services throughout this barrier island ecosystem. In 1994, a formal partnership called the “Archie
Carr Working Group” was formed to enhance coordination, cooperation and communication among
these diverse interest groups involved in the refuge and the barrier island protection effort. The group
represents land acquisition and management agencies, conservation groups, nonprofit organizations,
educational and research institutions, homeowner associations and the local community works
together to guide current and future management needs of the refuge. This unique multi-agency
public and private partnership that has emerged to support the refuge demonstrates the national
significance of this effort as a model for future conservation collaboration.

While the Archie Carr Working Group includes over 27 partnerships, the Service, Brevard County
(Parks and Recreation Department and the Environmentally Endangered Lands Program), Indian
River County (Parks Division and the Conservation Lands Program), the State of Florida (Florida
Park Service and Division of State Lands), and Hubbs-SeaWorld Research Institute are the
individual entities that own and manage conservation lands within the larger Archie Carr NWR
partnership (Figures 3-1 through 3-5).

Lands acquired primarily for public access and recreation that currently provide visitor services within
the refuge include Brevard County (Parks and Recreation Department and the Environmentally
Endangered Lands Program), Indian River County Parks and Recreation Department, and the State
of Florida (Sebastian Inlet State Park). Other major outreach and education partners include the
Caribbean Conservation Corporation, Friends of the Carr Refuge, the Ocean Conservancy, and the
Sea Turtle Preservation Society.

Draft Comprehensive Conservation Plan 1



Figure 1. Merritt Island NWR Complex
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Figure 2. Archie Carr NWR Location and Acquisition Boundary
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Figure 3-1. Larger Archie Carr Partnership - Segment 1
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Figure 3-2. Larger Archie Carr Partnership - Segment 2
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Figure 3-3. Larger Archie Carr Partnership - Segment 3 North
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Figure 3-4. Larger Archie Carr Partnership - Segment 3 South

U.S. Fish & Wildlife Service

Archie Carr National Wildlife Refuge Larger Archie Carrr NWR Partnership - Map #4

1/ kY
22

[ reFuGE ACQUISITICN BOUNDARY
[7_] PELICAN ISLAND NWR ACQUISITION BOUNDARY
OWNER/MANAGER
[ RERE

Segment .

3 I STATE/STATE (PARKS)

COUNTY/COUNTY (PARKS)

Sebastian Inlet
State Park

McLarty
Treasure

N o 05 1 M
e ) /25 o dseum

0 1 2
ey ilom eters

Draft Comprehensive Conservation Plan 7



Figure 3-5. Larger Archie Carr Partnership - Segment 4
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Major wildlife research partners include the Florida Fish and Wildlife Conservation Commission,
Hubbs-SeaWorld Research Institute, the University of Central Florida and the University of Florida.

This Draft Comprehensive Conservation Plan (CCP) for Archie Carr National Wildlife Refuge was
prepared to guide management actions and direction for the refuge. Fish and wildlife conservation
will receive first priority in refuge management; wildlife-dependent recreation will be allowed and
encouraged as long as it is compatible with, and does not detract from, the mission of the refuge or
the purposes for which it was established.

A planning team developed a range of alternatives that best met the goals and objectives of the
refuge and that could be implemented within the 15-year planning period. The draft Comprehensive
Conservation Plan (CCP) and Environmental Assessment (EA) describe the Fish and Wildlife
Service’s proposed plan, as well as other alternatives considered and their effects on the
environment. This draft CCP and EA will be made available to state and federal government
agencies, conservation partners, and the general public for review and comment. Comments from
each entity will be considered in the development of the final CCP.

PURPOSE AND NEED FOR THE PLAN

The purpose of the CCP is to develop a proposed action that best achieves the refuge purpose;
attains the vision and goals developed for the refuge; contributes to National Wildlife Refuge System
(Refuge System, NWRS) mission; addresses key problems, issues and relevant mandates; and is
consistent with sound principles of fish and wildlife management.

Specifically, the Plan is needed to:

e Provide a clear statement of refuge management direction;

o Provide refuge neighbors, visitors, and government officials with an understanding of Service
management actions on and around the refuge;

e Ensure that Service management actions, including land protection and recreation/education
programs, are consistent with the mandates of the National Wildlife Refuge System; and

o Provide a basis for the development of budget requests for operations, maintenance, and
capital improvement needs.

FISH AND WILDLIFE SERVICE

The U.S. Fish and Wildlife Service (Service) is responsible for conserving, enhancing, and protecting
fish and wildlife and their habitats for the continuing benefit of people through federal programs
relating to wild birds, endangered species, certain marine mammals, fisheries, aquatic resources, and
wildlife management activities.

As part of its mission, the Service manages more than 540 national wildlife refuges covering over 95
million acres (38 million ha). These areas comprise the National Wildlife Refuge System, the world’s
largest collection of lands set aside specifically for fish and wildlife. The majority of these lands, 77
million acres (31 million ha), are in Alaska. The remaining acres/hectares are spread across the
other 49 states and several United States territories. In addition to refuges, the Service manages
thousands of small wetlands, 69 national fish hatcheries, 64 fishery resource offices, and 81
ecological services field stations. The Service enforces federal wildlife laws, administers the
Endangered Species Act, manages migratory bird populations, restores nationally significant
fisheries, conserves and restores wildlife habitat, and helps foreign governments with their

Draft Comprehensive Conservation Plan 9



conservation efforts. It also oversees the Federal Aid program that distributes hundreds of millions of
dollars in excise taxes on fishing and hunting equipment to state fish and wildlife agencies.

NATIONAL WILDLIFE REFUGE SYSTEM

The first national wildlife refuge, Pelican Island National Wildlife Refuge, was established in Florida in
1903 by President Theodore Roosevelt for the protection of colonial nesting birds from plume hunters
and egg poachers. Following suit for much needed wildlife protection, western refuges were
established for American bison (1906), elk (1912), prong-horned antelope (1931), and desert bighorn
sheep (1936) after over-hunting, competition with cattle, and natural disasters decimated once
abundant herds.

National Wildlife Refuges in the first decades of the 20th century were true sanctuaries. Many were
guarded by citizen wardens who protected them from poachers and plume hunters, while visitors
were rare — an occasional scientist, photographer, or bird watcher. During the drought conditions of
the 1930’s “Dust Bowl!”, breeding populations of ducks and geese plummeted and a waterfowl crisis
ensued. The Duck Stamp Act of 1934 provided a much needed stimulus to the System by using
hunting license proceeds to establish “Waterfowl Production Areas” to recover breeding populations
of waterfowl. As the System grew under the Duck Stamp Act, some refuges were opened to hunting
and fishing. Interest in using refuges for other recreation caught the fancy of the post-WW Il
generation in the 1950s. Americans loved to travel the nation’s back roads, and there, amidst the hot
prairies and plains and the salt marshes of the south, they discovered their National Wildlife Refuge
System. In 1951, the first year visitor use records were totaled, refuges hosted 3.4 million people. By
the end of that decade, 10 million people visited refuge. Some came to fish and hunt, but most came
to share with family and friends the sights and sounds of wildlife and the wonders of the living world.
Many came to recreate in other ways: sail, swim, camp, water ski, bicycle, ride horses, sun bathe,
and rock climb. Although these lands were dedicated to wildlife conservation, incomplete policies
and an uncertain mission resulted in uses that were not always in harmony with a refuge’s wildlife
conservation purpose. Refuge staff, so well-trained and equipped to manage habitat and wildlife,
faced new challenges with the task of managing an eager and active public. The Refuge Recreation
Act of 1962 and the Refuge Administration Act of 1966 helped bring refuges together, but both laws
were more concerned with how refuges would be used rather than how they should function as a
system. This all changed, in 1997, with President Clinton’s signing of the National Wildlife Refuge
System Improvement Act. The Act established, for the first time, a clear legislative mission of wildlife
conservation for the National Wildlife Refuge System.

The mission of the National Wildlife Refuge System (Refuge System), as defined by the National
Wildlife Refuge System Improvement Act of 1997 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.”

The wildlife and habitat vision for national wildlife refuges stresses that wildlife comes first; that
ecosystems, biodiversity, and wilderness are vital concepts in refuge management; that refuges must
be healthy and growth must be strategic; and that the refuge system serves as a model for habitat
management with broad participation from others.

Actions were initiated in 1997 to comply with the direction of this new legislation, including an effort to
complete comprehensive conservation plans for all refuges. These plans, which are completed with
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full public involvement, help guide the future management of refuges by establishing natural
resources and recreation/education programs. Consistent with this Act, approved plans will serve as
the guidelines for refuge management for the next 15 years. The Act states that each refuge shall be
managed to:

Fulfill the mission of the National Wildlife Refuge System;

Fulfill the individual purposes of each refuge;

Consider the needs of wildlife first;

Fulfill requirements of comprehensive conservation plans that are prepared for each unit of

the refuge system;

Maintain the biological integrity, diversity, and environmental health of the refuge system;

¢ Recognize that wildlife-dependent recreation activities including hunting, fishing, wildlife
observation, wildlife photography, and environmental education and interpretation are
legitimate and priority public uses; and

¢ Allow refuge managers authority to determine compatible public uses.

National Wildlife Refuges connect visitors to their natural resource heritage and provide them with an
understanding and appreciation of fish and wildlife ecology to help them understand their role in the
environment. Wildlife-dependent recreation on refuges also generates economic benefits to local
communities. According to the report, Banking on Nature 2004: The Economic Benefits to Local
Communities of National Wildlife Refuge Visitation, approximately 37 million people visited national
wildlife refuges in 2004, generating almost $1.4 billion in total economic activity and creating almost
24,000 private sector jobs producing about $454 million in employment income. Additionally,
recreational spending on refuges generated nearly $151 million in tax revenue at the local, county,
state, and federal level. As the number of visitors grows, significant economic benefits are realized
by local communities. In 2001, 82 million people, 16 years and older, fished, hunted, or observed
wildlife, generating $108 billion. In a study completed in 2002 on 15 refuges, visitation had grown 36
percent in 7 years. At the same time, the number of jobs generated in surrounding communities grew
to 120 per refuge, up from 87 jobs in 1995, pouring more than $2.2 million into local economies. The
15 refuges in the study were Chincoteague (Virginia); National Elk (Wyoming); Crab Orchard (lllinois);
Eufaula (Alabama); Charles M. Russell (Montana); Umatilla (Oregon); Quivira (Kansas);
Mattamuskeet (North Carolina); Upper Souris (North Dakota); San Francisco Bay (California); Laguna
Atacosa (Texas); Horicon (Wisconsin); Las Vegas (Nevada); Tule Lake (California); and Tensas River
(Louisiana) the same refuges identified for the 1995 study. Other findings also validate the belief that
communities near refuges benefit economically. Expenditures on food, lodging, and transportation
grew to $6.8 million per refuge, up 31 percent from $5.2 million in 1995. For each federal dollar spent
on the Refuge System, surrounding communities benefited with $4.43 in recreation expenditures and
$1.42 in job-related income (Caudill and Laughland, unpublished data).

Volunteers continue to be a major contributor to the success of the Refuge System. In 2005,
approximately 38,000 refuge volunteers donated more than 1.4 million hours. The value of their
service was more than $25 million.

The National Wildlife Refuge System Improvement Act of 1997 stipulates that comprehensive
conservation plans be prepared in consultation with adjoining federal, state, and private landowners
and that Service develop and implement a process to ensure an opportunity for active public
involvement in the preparation and revision (every 15 years) of the CCPs.

All lands of the Refuge System will be managed in accordance with an approved Comprehensive
Conservation Plan that will guide management decisions and set forth strategies for achieving refuge
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unit purposes. Each CCP will be consistent with sound resource management principles, practices,
and legal mandates including Service compatibility standards and other Service policies, guidelines,
and planning documents (602 FW 1.1).

LEGAL AND POLICY CONTEXT

Administration of national wildlife refuges is guided by the mission and goals of the National Wildlife
Refuge System, congressional legislation, Presidential Executive Orders, and international treaties.
Policies for management options of refuges are further refined by administrative guidelines
established by the Secretary of the Interior and by policy guidelines established by the Director of the
Fish and Wildlife Service. Refer to Appendix Il for a complete listing of relevant legal mandates.

Treaties, laws, administrative guidelines, and policy guidelines assist the refuge manager in
making decisions pertaining to soil, water, air, flora, fauna, and other natural resources; historical
and cultural resources; research; and recreation on refuge lands, providing a framework for
cooperation between Archie Carr National Wildlife Refuge and other partners, especially those
involved in the Archie Carr Working Group.

Select legal summaries of treaties and laws relevant to administration of the National Wildlife Refuge
System and management of the Archie Carr National Wildlife Refuge are provided in Appendix lIl.

Lands within the National Wildlife Refuge System are closed to public use unless specifically and
legally opened. No refuge use may be allowed unless it is determined to be compatible. A
compatible use is a use that, in the sound professional judgment of the refuge manager, will not
materially interfere with or detract from the fulfillment of the mission of the refuge system or the
purposes of the refuge. All programs and uses must be evaluated based on mandates set forth in the
National Wildlife Refuge System Improvement Act. Those mandates are to:

Contribute to ecosystem goals, as well as refuge purposes and goals;

Conserve, manage, and restore fish, wildlife, and plant resources and their habitats;
Monitor the trends of fish, wildlife, and plants;

Manage and ensure appropriate visitor uses as those uses benefit the conservation of fish
and wildlife resources and contribute to the enjoyment of the public; and

o Ensure that visitor activities are compatible with refuge purposes.

The Act further identifies six priority wildlife-dependent recreational uses: hunting, fishing, wildlife
observation, wildlife photography, environmental education, and interpretation. As priority public
uses of the refuge system they receive priority consideration over other public uses in planning
and management.

NATIONAL AND INTERNATIONAL CONSERVATION PLANS AND INITIATIVES

Multiple partnerships have been developed among government and private entities to address the
environmental problems affecting regions. A large amount of conservation and protection information
defines the role of the refuge at the local, national, international, and ecosystem levels. Conservation
initiatives include broad-scale planning and cooperation between affected parties to address declining
trends of natural, physical, social, and economic environments. The conservation guidance
described below, along with issues, problems, and trends, were reviewed and integrated, where
appropriate, into this CCP.
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This draft CCP supports, among others, the Western Hemisphere Shorebird Reserve Network, the
North American Bird Conservation Initiative, and the National Oceanic and Atmospheric
Administration’s (NOAA’s) Marine Debris Removal Program.

WESTERN HEMISPHERE MIGRATORY SPECIES INITIATIVE

The Western Hemisphere Migratory Species Initiative (WHMSI) seeks to contribute significantly to the
conservation of the migratory species of the Western Hemisphere by strengthening communication
and cooperation among nations, international conventions, and civil society and by expanding
constituencies and political support. The initiative includes all migratory species, covering taxa as
diverse as birds, marine turtles, marine and terrestrial mammals, fishes, and invertebrates.
Objectives include, among others, to maintain a compilation of pertinent conservation resources;
promote the adoption of best management practices; mitigate primary threats; restore populations of
threatened species; facilitate the generation of key information; produce a catalogue of areas of
importance for migratory species; articulate ongoing and planned conservation efforts; communicate
and raise awareness of the ecological, economic and cultural importance of migratory species; and
increase the constituency that supports the conservation of migratory species, including through the
promotion of local initiatives. The refuge will help contribute toward meeting the objectives outlined in
the WHMSI, especially with regard to the conservation of sea turtles.

NORTH AMERICAN BIRD CONSERVATION INITIATIVE

Started in 1999, the North American Bird Conservation Initiative (NABCI) is a coalition of government
agencies, private organizations, academic institutions, and private industry leaders in the United States,
Canada, and Mexico working to ensure the long-term health of North America's native bird populations by
fostering an integrated approach to bird conservation to benefit all birds in all habitats. The four
international and national bird initiatives include the North American Waterfowl Management Plan,
Partners-in-Flight, Waterbird Conservation for the Americas, and the U.S. Shorebird Conservation Plan.
ACNWR plays a part in meeting the bird conservation objectives of the NABCI initiatives.

NORTH AMERICAN WATERFOWL MANAGEMENT PLAN

The North American Waterfowl Management Plan is an international action plan to conserve migratory
birds throughout the continent. The Plan's goal is to return waterfowl populations to their 1970s levels by
conserving wetland and upland habitat. Canada and the United States signed the Plan in 1986 in reaction
to critically low numbers of waterfowl. Mexico joined in 1994, making it a truly continental effort. The Plan
is a partnership of federal, provincial/state, and municipal governments; non-governmental organizations;
private companies; and many individuals, all working towards achieving better wetland habitat for the
benefit of migratory birds, other wetland-associated species, and people. Plan projects are international
in scope, but implemented at regional levels. These projects contribute to the protection of habitat and
wildlife species across the North American landscape.

PARTNERS-IN-FLIGHT BIRD CONSERVATION PLAN

Managed as part of the Partners-in-Flight Plan, the South Florida physiographic area represents a
scientifically based land bird conservation planning effort that ensures long-term maintenance of
healthy populations of native land birds, primarily non-game land birds. Non-game land birds have
been vastly under-represented in conservation efforts, and many are exhibiting significant declines.
This Plan is voluntary and non-regulatory, and focuses on relatively common species in areas where
conservation actions can be most effective, rather than the frequent local emphasis on rare and
peripheral populations.
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U.S. SHOREBIRD CONSERVATION PLAN

The U.S. Shorebird Conservation Plan is a partnership effort throughout the United States to ensure
that stable and self-sustaining populations of shorebird species are restored and protected. The
Shorebird Plan was developed by a wide range of agencies, organizations, and shorebird experts for
separate regions of the country and it identifies conservation goals, critical habitat conservation
needs, key research needs, and proposed education and outreach programs to increase awareness
of shorebirds and the threats they face.

NORTHERN AMERICAN WATERBIRD CONSERVATION PLAN

This Plan provides a framework for the conservation and management of 210 species of waterbirds in
29 nations. Threats to waterbird populations include destruction of inland and coastal wetlands,
introduced predators and invasive species, pollutants, mortality from fisheries and industries,
disturbance, and conflicts arising from abundant species. Particularly important habitats of the
southeast region include pelagic areas, marshes, forested wetlands, and barrier and sea island
complexes. Fifteen species of waterbirds are federally listed, including breeding populations of wood
storks (Mycteria americana), Mississippi sandhill cranes (Grus canadensis pulla), whooping cranes
(Grus americana), interior least terns (Sterna antillarum athalassos), and gulf coast populations of
brown pelicans (Pelecanus occidentalis). A key objective of this Plan is the standardization of data
collection efforts to better recommend effective conservation measures.

NOAA’S MARINE DEBRIS REMOVAL PROGRAM

The NOAA Marine Debris Program was launched in 2005 after the NOAA National Ocean
Service's Office of Response and Restoration received a budget line titled “Marine Debris” for
$5M. On December 22, 2006, President Bush signed into law the Marine Debris Research,
Prevention, and Reduction Act, which legally establishes the NOAA Marine Debris Program. To
date, the program has (1) reviewed and inventoried existing debris projects in NOAA; (2)
conducted two workshops with internal and external partners focused on the activities and needs
of NOAA and the marine debris community; (3) developed a two-year implementation plan; (4)
established bi-weekly marine debris meetings with representatives from over ten offices across
five NOAA line offices; (5) identified regional coordinators to promote the program’s objectives;
(6) established an outreach program; and (7) created three competitive grant programs for
distributing funds. The refuge can contribute towards the outreach/education goals of this
program which aims to reduce injury and mortality to a wide range of marine species.

RELATIONSHIP TO STATE WILDLIFE AGENCY

A provision of the National Wildlife Refuge System Improvement Act of 1997, and subsequent
agency policy, is that the Service shall ensure timely and effective cooperation and collaboration
with other state fish and game agencies and tribal governments during the course of acquiring
and managing refuges. State wildlife management areas and national wildlife refuges provide the
foundation for the protection of species, and contribute to the overall health and sustainability of
fish and wildlife species in the State of Florida.

For Archie Carr NWR, state agency partners include: Florida Fish and Wildlife Conservation
Commission (FWC), Florida Department of Environmental Protection (FDEP), Florida Division of
Forestry (FDOF), and St. Johns River Water Management District (SJRWMD). Management of state
fish and wildlife is administered by the Florida Fish and Wildlife Conservation Commission and the
Florida Department of Environmental Protection. These state agencies are charged with enforcement
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responsibilities relating to migratory birds, trust species, and fisheries, as well as with management of
natural resources of the state. Both FWC and FDEP manage state lands and waters. FWC manages
4.3 million acres (1.7 million ha) of public lands and 220,000 acres (89,030 ha) of private lands for
recreation and conservation purposes. FDEP manages 150 state parks covering nearly 600,000
acres (242,811 ha) and 57 coastal and aquatic managed areas, totaling over 5 million acres (2 million
ha) of submerged lands and coastal uplands. The SURWMD is one of Florida’s five water
management agencies. It is responsible for managing ground and surface water supplies in all or
part of 18 counties in northeast and east-central Florida. The SUIRWMD owns or manages nearly
700,000 acres (280,000 ha) of land, acquired for the purposes of water management, water supply,
and the conservation and protection of water resources. These lands largely consist of wetlands or
historically wet areas. Of less acreage, but not of less importance, are upland areas. These areas
preserve wetlands, waters, and wildlife and provide critical buffers between rapidly encroaching
development and important wetland areas.

Various agencies within the state government have participated in a mix of refuge projects, including
the planning process to develop a 15-year management plan for the refuge. The State of Florida’s
participation and contribution throughout this comprehensive conservation planning process provide
for ongoing opportunities and open dialogue to improve the ecological sustainability of fish and
wildlife in Florida. An integral part of the comprehensive conservation planning process is integrating
common mission objectives, where appropriate.
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Il. Refuge Overview

INTRODUCTION

While sea turtles are threatened with extinction throughout the world, the Archie Carr NWR hosts the
largest nesting population of loggerhead (Caretta caretta) and green (Chelonia mydas) sea turtles in
the U.S., with a quarter of all loggerhead sea turtle nests and a third of all green sea turtle nests.
Loggerheads at the refuge annually produce between 8,000 to 21,000 nests (averaging 400-1,000
nests per mile). Green turtles at the refuge annually produce between 100 to 4,000 nests and
leatherback turtles (Dermochelys coriacea) annually produce between 1 to 70 nests. Peak nesting
totals for green turtles have increased over 600% since 1990. Peak nesting totals for leatherbacks
have increased over 900% since 1990. Both greens and leatherbacks reached all-time highs in 2007
with over 4,460 green turtle nests and 74 leatherback nests. After 1990, loggerhead nesting totals
increased until 1998, but have since decreased, reaching an all-time low in 2007 with 7,905 nests.
Overall, loggerhead nesting totals have decreased by 50%. The Archie Carr NWR rivals the beaches
of Masirah Island, Sultanate of Oman as the most important loggerhead nesting beach in the world.
About 90% of the world’s loggerhead population nests in Florida and Oman. Further, the refuge
provides connectivity to the Indian River Lagoon and Pelican Island NWR, which provide very
important foraging habitat for juvenile sea turtles.

Encroaching development, increasing pollution, degrading and disappearing habitat, an expanding
human population and prevalence of invasive exotic species threaten to undermine all refuges.
Concurrently, the demand to use refuges in varying ways has increased dramatically, especially in
Florida (Lenze 2002) where over 18 million people reside (U.S. Census Bureau 2007) and over 77
million annually visit (Florida Department of Transportation 2006).

The Archie Carr NWR is a fragmented, linear refuge located along a 20.5-mile (33 km) stretch of
barrier island in southeast Florida (see Figure 2). It includes beaches and dunes, maritime hammock,
coastal scrub, mangrove swamps, and borders the most diverse estuary in the U.S. as well as rare,
nearshore sabellariid reefs. The refuge partnership contains 45 archaeological sites (including 39 Ais
Indian shell middens, four burial mounds, and two historic sites). There are also 12 submerged
shipwreck sites in the nearshore waters of the Atlantic Ocean adjacent to the refuge.

REFUGE HISTORY AND PURPOSES

In the early 1970’s, Archie F. Carr, PhD. recognized the importance of the south Brevard beaches for
sea turtle nesting. In 1982, Llewellyn Ehrhart, Ph.D, began rigorous, systematic surveys and studies
on loggerhead and green turtle nesting and compiled a compelling database to show that the south
Brevard beaches were in fact the highest density nesting beach for loggerheads in the western
hemisphere and for green turtles in the U.S. In 1988, The State of Florida approved two acquisition
projects (one in Brevard County and one in Indian River County) under the Conservation and
Recreation Lands (CARL) program to protect important coastal habitat. In 1988, the U.S. Fish and
Wildlife Service, Southeast Region approved a Preliminary Project Proposal to establish the Sea
Turtle National Wildlife Refuge in Brevard and Indian River Counties. In 1989, the proposed refuge
was renamed the Archie Carr National Wildlife Refuge in honor of the significant contributions to sea
turtle research and conservation by Dr. Archie F. Carr (1909-1987) a world-renowned zoologist,
naturalist, and author. The proposed refuge garnered the support of U.S. Senators and
Congressmen, the Governor of the State of Florida, the Boards of County Commissioners from
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Brevard and Indian River Counties, and over 100,000 citizens, from across the country. In
recognition of its global ecological importance and of the exceptional number of sea turtle nests and
in response to increasing concern regarding over-exploitation of sea turtles, incidental sea turtle
mortality in fishing gear, and loss of sea turtle nesting sites to coastal development, Archie Carr NWR
was authorized by Congress in 1989 and established in 1991 “to conserve fish, wildlife, and plants,
including those which are listed as endangered species or threatened species” [16 USC §1534
(Endangered Species Act)] and “to protect sea turtle populations and their nesting habitat along the
central Atlantic coastline of Florida” (from the (Final Environmental Assessment for the Proposed
Archie Carr National Wildlife Refuge, August 1990).

Secondary purposes have also been applied to the refuge, as listed.

“...for the development, advancement, management, conservation, and protection of
fish and wildlife resources...” 16 USC §742f(a)(4) “...for the benefit of the United
States Fish and Wildlife Service, in performing its activities and services. Such
acceptance may be subject to the terms of any restrictive or affirmative covenant, or
condition of servitude...” 16 USC §742f(b)(1) (Fish and Wildlife Act of 1956)

“..the conservation of the wetlands of the Nation in order to maintain the public benefits
they provide and to help fulfill international obligations contained in various migratory
bird treaties and conventions...” 16 USC §3901(b), 100 STAT. 3583 (Emergency
Wetlands Resources Act of 1986)

SPECIAL DESIGNATIONS

The refuge is officially designated a Candidate Marine Protected Area and is located in the Coastal
Barrier Resources System.

CANDIDATE MARINE PROTECTED AREA

Internationally recognized for conserving natural, historical, and cultural marine resources, marine
protected areas (MPASs) are intended to protect marine species and habitats, while also providing for
sustainable recreation, sustainable commercial activities, enhanced research opportunities, and
expanded educational opportunities. On December 1, 2000, the refuge was listed as a Candidate
MPA, as defined under Executive Order 13158 (signed May 26, 2000). Under this Executive Order,
an MPA is defined as “any area of the marine environment that has been reserved by Federal, State,
territorial, tribal or local laws or regulations to provide lasting protection for part or all of the natural
and cultural resources therein”. Areas meeting this definition are intended to serve as the building
blocks for a national MPA system. Such a system will form a network for addressing marine issues
through pooled funding from the mix of MPA entities, shared research, increased available data, and
enhanced protection across a system or throughout a species’ range. The MPA system is expected
to benefit marine species that utilize the refuge, especially sea turtles.

COASTAL BARRIER RESOURCES SYSTEM

The Coastal Barrier Resources Act (CBRA), Public Law 97-348 (96 Stat. 1653; 16 U.S.C. 3501 et seq.),
enacted October 18, 1982, designated various undeveloped coastal lands and barrier islands, depicted by
specific maps, for inclusion in the Coastal Barrier Resources System (CBRS). The CBRS is a collection
of specific units of land and associated aquatic habitats that serve as barriers protecting the Atlantic, Gulf,
and Great Lakes coasts. Undeveloped coastal barriers were mapped by the Department of the Interior
using specific criteria, and were then enacted by Congress as units of the CBRS. The affected areas are
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delineated on maps enacted by Congress and entitled “John H. Chafee Coastal Barrier Resources
System”. The CBRS currently includes 585 units, which comprise nearly 1.3 million acres (526,091 ha) of
land and associated aquatic habitat. An additional 271 otherwise protected areas are also designated
under a category of coastal barriers already held for conservation purposes that include an additional 1.8
million acres (728,434 ha) of land and associated aquatic habitat. Areas so designated are made
ineligible for direct or indirect federal financial assistance that might support development, including flood
insurance, except for emergency life-saving activities. The CBRA is the essence of free-market natural
resource conservation; it in no way regulates how land can be developed, but it instead transfers the full
cost from federal taxpayers to the individuals who choose to build.

ECOSYSTEM CONTEXT

The refuge spans two Service ecosystems: Peninsular Florida Ecoregion and South Florida
Ecoregion (see Figure 4).

The northern portion of the Archie Carr NWR (i.e., segments 1-3 in Brevard County) is located within
the Peninsular Florida Ecoregion. The vision of the North Florida Ecosystem Management Plan is a
working definition of ecosystem management.

Ecosystem management is an integrated, flexible approach to management of North
Florida’s biological and physical environments — conducted through the use of tools
such as planning, land acquisition, environmental education, regulation, and pollution
prevention — designed to maintain, protect, and improve the ecosystem’s natural,
managed, and human communities.

The goals of the North Florida Ecosystem Management Plan are to:

e Protect, conserve, and enhance migratory birds and their habitats in the North Florida
Ecosystem;

o Protect, conserve, recover, and restore fish, aquatic species, and their habitats in the North
Florida Ecosystem;

e Protect, conserve, and enhance wetlands in the North Florida Ecosystem;
Protect, conserve, enhance, and recover listed and candidate threatened and endangered
species and their habitats; and

e Protect and manage units of the National Wildlife Refuge System and the National Fish
Hatchery System.

The southern portion of the Archie Carr NWR (i.e., Segment 4 in Indian River County) is located

within the South Florida Ecoregion. The seven goals of the South Florida Ecosystem Plan are listed.
e Protect and manage National Wildlife Refuge System units and other national interest lands.
e Protect migratory birds and protect, restore, and manage their habitats.
e Protect, restore, and manage candidate, threatened, and endangered species and their

habitats.

Protect, restore, and manage wetlands and other freshwater habitats.

Protect, manage, and restore fish and other aquatic species, and their habitats.

Protect, restore, and enhance coastal and estuarine habitats.

Protect, restore, and manage for biodiversity.

Archie Carr NWR is a vital component of the Peninsular Florida and South Florida ecoregions,
especially with regard to the conservation of sea turtles.
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Figure 4. Peninsular Florida and South Florida Ecoregions
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REGIONAL CONSERVATION PLANS AND INITIATIVES

A variety of regional conservation plans and initiatives were reviewed in preparation of this CCP,
including Recovery Plans (for federally listed species), as well as state and local plans. Other
applicable plans, initiatives, and programs include the State Wildlife Action Plan, St. Johns River
Water Management District’s Surface Water Improvement and Management Plan, National Estuary
Program, the Save Our Coasts Program, Florida Natural Areas Inventory, Preservation 2000, Florida
Forever Program, Brevard County’s Environmentally Endangered Lands Program, and Indian River
County’s Environmental Lands Program. Several of these plans address management of
conservation lands. Figure 5 shows conservation lands in the vicinity of the refuge.

RECOVERY PLANS

Under the Endangered Species Act, the Service and/or National Marine Fisheries Service (NMFS)
develop a recovery plan for each federally listed species. Archie Carr NWR is included in the
recovery plans for three species: the loggerhead sea turtle, the green sea turtle, and the
Southeastern beach mouse (Peromyscus polionotis nivieventris). Each recovery plan delineates,
justifies, and schedules the research and management actions necessary to support recovery of a
species. If successfully undertaken, recovery actions are likely to permit reclassification or delisting
of the species. As strategy documents, recovery plans do not commit manpower or funds for
recovery actions, nor do they have the legal force of laws and regulations. Instead, they are used in
setting regional and national federal conservation priorities for funding and implementation. Recovery
plans provide a wealth of information that can be utilized in developing the CCP and EA. The area
that encompasses much of ACNWR was specifically identified in the Loggerhead and Atlantic Green
Turtle Recovery Plans (National Marine Fisheries Service and U.S. Fish and Wildlife Service 1991) in
terms of its important role in protecting of nesting habitat.

STATE WILDLIFE ACTION PLAN

As a requirement for participating in the federal State Wildlife Grants Program, each state and
territory has created a Comprehensive Wildlife Conservation Strategy for conservation of a broad
array of fish and wildlife. Throughout the development process, the objectives were to identify
species of greatest conservation need and their habitats and to develop high-priority conservation
actions to abate problems for those species and habitats. These objectives have been developed in
a prudent effort to prevent declines before species become imperiled, thereby saving millions of tax
dollars. In addition, the matching requirement has encouraged partnerships and cooperation among
conservation partners. To meet the intent of the Service’s State Wildlife Grants Program, the FWC
created Florida’s Wildlife Legacy Initiative (Initiative). The goal of the Initiative was to develop a
strategic vision for conserving all of Florida’s wildlife. Florida’s Comprehensive Wildlife Conservation
Strategy (FCWCS) was completed and approved in 2005. The FCWCS emphasizes the building of
partnerships with other agencies and the private sector, uses a habitat-based conservation approach,
incorporates a broad definition of wildlife (to include invertebrates, aquatic species, and other
species), and favors non-regulatory methods in its effort to reach conservation goals and objectives,
many of which provided useful guidance in developing CCP benchmarks. A variety of species and
habitats found on the refuge are listed in the FCWCS as needing special management protection.
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Figure 5. Area Conservation Lands
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SURFACE WATER IMPROVEMENT AND MANAGEMENT PLAN

In the late 1980s, it was determined that Florida had to do more to protect and restore its surface
waters. While point sources (sewage and industrial wastes) were being controlled, non-point
sources (pollutants that enter water bodies in less direct ways) were still a major concern. In 1987,
the Florida Legislature created the Surface Water Improvement and Management (SWIM) program
to address non-point pollutant sources. The SWIM program is the only program that addresses a
waterbody’s needs as a system of connected resources, rather than isolated wetlands or water
bodies. To accomplish this, SWIM meshes across governmental responsibilities, forging important
partnerships in water resource management. While the state’s five water management districts and
the Florida Department of Environmental Protection are directly responsible for the SWIM program,
they work in concert with federal, state, and local governments, as well as with the private sector.
The Indian River Lagoon (IRL), an estuary that borders the western boundary of the refuge, is on
the SWIM waterbody priority list. The St. Johns River Water Management District administers the
SWIM Program for the IRL. The undeveloped lands of the refuge contribute to the long-term water
quality of the Indian River Lagoon.

NATIONAL ESTUARY PROGRAM

In 1991, the IRL became a part of the National Estuary Program (NEP), which is administered by the
U.S. Environmental Protection Agency. The program manager for the IRL NEP is also the St. Johns
River Water Management District. Efforts under the IRL program focus on improving water and
sediment quality to restore or enhance seagrass and on rehabilitating impacted wetlands to recover
as many of their natural functions as possible.

SAVE OUR COASTS PROGRAM

In 1982, the state established the Save Our Coasts (SOC) program, appropriating $275 million over a
decade to purchase beaches and barrier islands. The SOC program was implemented as part of
Florida’s Land Acquisition Trust Fund Program. Several large tracts were acquired under the SOC
program on the barrier islands in Brevard and Indian River counties. These state-owned lands
formed the core areas that provided a basis for future land acquisition in the refuge.

FLORIDA NATURAL AREAS INVENTORY

The Florida Natural Areas Inventory (FNAI) is a non-profit organization dedicated to gathering,
interpreting, and disseminating information critical to the conservation of Florida's biological
diversity. The Inventory was founded in 1981 as a member of The Nature Conservancy's
international network of natural heritage programs. The databases and expertise of FNAI facilitate
environmentally sound planning and natural resource management to protect the plants, animals,
and communities that represent Florida's natural heritage. The Florida Natural Areas Inventory is
the primary source of information on Florida's conservation lands. The Inventory databases include
boundaries and statistics for more than 1,600 federal, state, local, and privately managed areas, all
provided directly by the managing agencies. The FNAI databases and project evaluations provided
the basis for establishing priorities and boundaries for the Florida Conservation and Recreation
Lands (CARL) Program (Preservation 2000).
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PRESERVATION 2000

In 1990, the state took measures designed to conserve significant natural resources that might
otherwise be subject to development. The state legislature enacted Preservation 2000, a ten-year,
$3 billion statewide program of public land acquisition for natural area conservation and compatible
public recreation purposes. Land acquisition and management activities are funded primarily by the
Conservation and Recreation Lands Trust Fund. The Archie Carr Sea Turtle Refuge CARL project
was designed principally to protect sea turtle nesting habitat. Lands acquired under this project were
leased to the refuge. The Maritime Hammock Initiative CARL project was designed to protect several
of the best maritime hammocks left, adding to existing conservation areas whenever possible. This
project was added to the Archie Carr Sea Turtle Refuge CARL project. Archie Carr NWR
compliments these state acquisition projects and participates in the management of many of the
properties acquired by the state.

FLORIDA FOREVER PROGRAM

The Florida Forever Program, created by the Legislature in 1999, follows in the footsteps of earlier
successful land acquisitions programs in the State of Florida by continuing to focus land acquisition
efforts in several resource categories: Natural Communities; Forest Resources; Plants; Fish and
Wildlife; Fresh Water Supplies; Coastal Resources; Geologic Features; Historical Resources; and
Outdoor Recreational Resources.

BREVARD COUNTY ENVIRONMENTALLY ENDANGERED LANDS PROGRAM

The Environmentally Endangered Lands (EEL) Program was established in 1990 to protect the
natural habitats of Brevard County by acquiring environmentally sensitive lands for conservation,
passive recreation, and environmental education. This was made possible by citizens who voted to
tax themselves up to $55 million dollars for the acquisition and maintenance of Brevard County’s
natural areas. Residents reaffirmed the EEL Program in 2004 under a second referendum to use
the same tax that is currently being collected for the Beach and Riverfront Program to protect the
natural habitats within Brevard County by the acquisition of environmentally sensitive lands through
a willing seller program for the purposes of conservation, passive recreation, and environmental
education. The EEL sanctuaries are managed to preserve native habitats and the plants and
animals that live utilize them. Each sanctuary or management area has a site-specific
Comprehensive Management Plan developed by EEL staff and the Selection and Management
Committee. The EEL Program strives to maintain a regional approach to managing the EEL
Sanctuary Network through the guidance provided in the Sanctuary Management Manual (SMM)
and through management partnerships with local, state, regional, and federal conservation
agencies and private-sector conservation programs. The EEL Program adopts and implements an
ecosystem approach to environmental management. Ecosystem management is defined as an
integrative, flexible approach to the management of natural resources. Key themes of ecosystem
management include: adaptive management, partnerships, human influences, values, and holistic
approach. Several EEL properties border refuge lands, and EEL has compiled much-needed
natural resource data on ACNWR (EEL 1995).

INDIAN RIVER COUNTY ENVIRONMENTAL LANDS PROGRAM

Indian River County adopted objectives and policies in its 1990 Comprehensive Plan that resulted in
the establishment of the Indian River County Environmental Lands Program, subsequently funded in
1992 by a $26 million ad valorem tax bond referendum supported by a majority of Indian River
County voters. Residents reaffirmed the Environmental Lands Program in 2004 under a second
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referendum to authorize the spending of $50 million to protect the natural habitats within Indian River
County. The primary purpose and objective of the County Environmental Lands Program is to protect,
restore, and sustain endangered ecosystems and associated rare and endangered species in Indian
River County. Secondary objectives of the program include provision of public passive recreation;
preservation of open space; protection of groundwater quality; provision of flood protection; protection
of historic and cultural resources; and general preservation of quality of life.

ECOLOGICAL THREATS AND PROBLEMS

This refuge faces numerous threats and various challenges. The major threats include increasing
land development, beach armoring, beach lighting, erosion and the effects of climate change.
Climate change may exacerbate shoreline erosion due to rising seas (Doyle et al. 1998, Natural
Resources Defense Council 2001, Graeme et al. 2003, Zhang et al. 2004, Fish et al. 2005, Bindoff et
al. 2007, Holland and Webster 2007, Nicholls et al. 2007) and an increase in the intensity and
frequency of tropical cyclones (Emanuel 1987, Emanuel 2005, Webster et al. 2005, Mann and
Emanuel 2006). Issues relating to a growing population are likely to increase, as Brevard and Indian
River counties had growth rates of 12.2% and 15.2%, respectively in 2006 (U.S. Census 2007).

Many lands located within the refuge’s proposed acquisition boundary have already been developed,
predominantly for residential and commercial use. Scrub habitat in the area of the refuge has
declined such that only one family of Florida scrub-jays (Aphelocoma coerulescens) remains. Much
of the foredune, important Southeastern beach mouse habitat, has eroded. As a result this and other
factors, the Southeastern beach mouse population is declining and is near extirpation from the area.
Human disturbances are intensifying and include a substantial increase in lighting along the beach,
nighttime public use of the beach, commercial and residential development, commercial fishing and
shellfishing, recreational boating (including jet skis), additional sea walls and other types of armoring,
and elevated nutrient loading and pollution in the waterways. These threaten the protected natural
resources located within and benefiting from the refuge, including threatened and endangered
species such as the loggerhead sea turtle, green sea turtle, leatherback sea turtle, eastern indigo
snake (Drymarchon corais couperi), Atlantic salt marsh snake (Nerodia clarkii taeniata), Southeastern
beach mouse, West Indian manatee (Trichechus manatus), Florida scrub-jay, wood stork, and piping
plover (Charadrius melodus).

PHYSICAL RESOURCES
CLIMATE

The climate of the refuge is subtropical and humid with average annual temperatures in the mid
70°s Fahrenheit (°F) or 20° Celsius (°C), ranging from an average of about 60°F (16°C) in
midwinter to about 80°F (27°C) in summer. January is typically the coldest month, with low
temperatures averaging 50.7°F (10.4°C) and high temperatures averaging 72.5°F (22.5 °C).
Occasionally, winter low temperatures fall several degrees below freezing. Average summer
temperatures range from 72°F (22°C) to 90°F (32°C), but may top 100°F (37.7°C). Rainfall
averages about 54 inches (in) or 137 centimeters (cm), with 50 to 60 percent of it falling from
June to September (Southeast Regional Climate Center 2007). High rainfall may also occur
during late summer and early fall in association with tropical storms and hurricanes. Tropical
storms and hurricanes have the potential to significantly impact the refuge. High winds
exceeding 100 miles per hour (mph) or 161 kilometers per hour (kph) can topple trees and
damage infrastructure. Heavy rains can cause flooding and drastically lower the lagoon’s salinity.
More than 7 in (18 cm) fell in one day during Hurricane Frances in 2004 (NOAA 2007). The high
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waves and storm surge associated with tropical cyclones can severely erode beaches. The
official hurricane season extends from June 1 through November 30, but storms sometimes
develop outside this timeframe.

GEOLOGY AND TOPOGRAPHY

According to Bock et al. (1969):

The geology of South Florida presents a picture of a slowly subsiding plateau, warm tropical
waters, and a great accumulation of carbonate sediments. The structure of the area is
comparatively simple, but very difficult to examine. Almost all that is known is based on cores
from oil or artesian well drillings.

The area’s geology creates minimal gradients, resulting in sufficient time for the percolation,
soil saturation, and slow runoff that occasionally creates the very-poorly defined first-order
streams and high-water sheetflow patterns typical of these counties. Where hardpan is
present, water moves slowly vertically relative to horizontal movement, through horizons
above and below the hardpan layer. Soils can become waterlogged and poorly aerated
during the rainy season, which can result in the saturated soils typical of unaltered, undrained
mesic pine flatwoods. However, the elevated soils of scrub environments typically remain well
drained. During the dry season, high evapotranspiration draws most of the water out of the
upper soil horizons, drying them. Soil moisture becomes depleted in the upper soil layers,
above the hardpan, and a persistent drought condition frequently prevails through the dry
season. As a result, during the dry season, groundwater can be inaccessible for plants that
cannot penetrate hardpan (Florida Natural Areas Inventory 1989).

SOILS

The following series comprise most of the soil types found on the refuge: Canaveral-Captive-Palm
Beach and McKee-Quartzipamments-St. Augustine (Huckle et al. 1974, Wettstein et al. 1987). With
the exception of McKee soils, most of the soils are found in dune habitats and consist of sand and
shell fragments, with little organic material. McKee soils are found in tidal areas of the lagoon,
especially in the mangrove swamps.

HYDROLOGY

Water Quantity

With the exception of some ditches and mosquito-control impoundments, little surface freshwater
exists on the refuge. At lower elevations, the water table is high, often at or close to the surface and
although many of the soils are sandy and porous, rainwater does not percolate deep into the ground.
In dune habitats, soil water can quickly be depleted in the upper layer during very dry conditions.

Water Quality

The waters surrounding the refuge are salt or brackish. Near-shore marine waters are generally of
good quality, although toxic algae blooms that kill fish, birds, and other wildlife are believed to be
increasing in frequency due to nutrient loading (Anderson et al. 2002). In general, water quality of the
Indian River Lagoon has shown improvements during the last decade, with levels of nitrogen,
phosphorus, and suspended solids being significantly reduced. However, certain sections of the IRL,
including areas near the refuge, are still being impacted by agricultural and urban run-off, as well as
by sewage treatment effluents. Reduced salinities and elevated nutrient levels can foster algal
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blooms, which result in lower dissolved oxygen levels. In addition, elevated levels of suspended
solids can smother benthic organisms and create anoxic mucks [South Florida Water Management
District (SFWMD) and SJRWMD 2002].

AIR QUALITY

The air pollutants of major concern in Florida are carbon monoxide, lead, nitrogen dioxide, ozone,
particulate matter, and sulfur dioxide (Florida Department of Environmental Protection 1999a). The
primary sources of these pollutants are vehicle emissions, power plants, and industrial activities. In
2004, all areas of Florida were air quality attainment areas (Florida Department of Environmental
Protection 2004). The Indian River Lagoon area is considered to have good air quality. However,
occasional temperature inversions, lasting up to 48 hours, can temporarily degrade local air quality
below acceptable levels.

BIOLOGICAL RESOURCES
HABITAT

Major refuge habitats are described in the following section and shown in figures 6-1 through 6-5.
Natural habitat types are covered in the order that they are generally found on refuge and partner
lands, beginning at the edge of the Atlantic Ocean and moving inland across the barrier island
towards the Indian River Lagoon. Non-native and anthropogenic habitats are covered last. Table 1
lists the approximate size of each major habitat type on refuge and partner lands. Much of the habitat
information presented here is based on descriptions in the Characterization Report for the Archie Carr
National Wildlife Refuge (EEL 1995), the 2005 Florida Wildlife Legacy Initiative Comprehensive
Wildlife Conservation Strategy, and GIS data provided by St. Johns Water Management District
(FLUCCS 2000 Photointerpretation Key).

Beach and Dunes
Included are the surf zone and beach and dune system.

Surf Zone. This area comprises the narrow strip of sand and shell between tides. Daily flooding by
salt water and moderate to high energy waves prohibit plant growth, except for some inconspicuous
algae. Mole crabs (Emerita talpoida); coquina clams (Donax spp.); and other specialized, burrowing
invertebrates inhabit these areas and are preyed upon by fish and shorebirds. The surf zone is also
an important nursery and feeding habitat for many species of fish, including permit (Trachinotus
falcatus) and Florida pompano (7. carolinus). Additionally, it provides habitat to juvenile sea turtles
(particularly greens) that utilize the nearshore Sabellariid worm rock reefs. This habitat is adjacent to
refuge properties, but are state-owned and outside the jurisdiction of the USFWS because refuge
boundaries do not extend below the Mean High Water mark. The National Marine Fisheries Service
(NMFS) consults with the state on projects affecting this habitat. USFWS coordinates with NFMS
when sea turtle impacts are anticipated.
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Table 1. Approximate Sizes of Major Habitat Types of the Refuge’s Acquisition Boundary,
Service Owned and Managed Lands, and Partner Lands

Habitat

Acquisition Area
(acres / hectares)

FWS Owned or
Managed Lands
(acres / hectares)

Partner Lands
(acres / hectares)

Australian Pine

20.35/8.24

0.11/0.04

112.74 / 45.62

Beach and Dunes

100.58 / 40.70

19.20/7.77

61.43 /24.86

Cabbage Palm Hammock

25.94/10.50

158.54 / 64.16

Citrus Groves

207.65/ 84.03

Coastal Strand

405.60/ 164.14

122.64 / 49.63

439.78 1 177.97

Developed 228.02/92.28 4.99/2.02 21.42/8.67
Estuaries 177.61/71.87 24.52/9.92 294.44/119.16
Golf Courses 67.23 /1 27.21 - -
Mangrove Swamps 378.64 / 153.23 26.52/10.73 658.95 / 266.67
Maritime Hammock 358.94 / 145.26 55.93/22.63 454.07 / 183.76
Ocean 9.57/3.87 2.17/0.88 6.80/2.7519
Open Field 11.65/4.72 0.12/0.05 10.76 / 4.35
Park Improvements 83.50/33.79 0.02/0.01 106.86 / 43.24
Reservoirs/Retention 7.88/3.19 : 6.31/2.55
Ruderal 10.29/4.16 1.61/0.65 35.96 / 14.55
Salt Marsh Ponds 34.86/14.11 - 52.98 /21.44
Salt Water Marshes 9.92/4.01 - 14.54 /1 5.88
Shrub Wetland - - 22.23/9.00
Streams and Waterways 2.41/0.98 0.22/0.09 3.12/1.26
Totals | 1,932.99/782.25 258.04/ 104.43 2,668.58 / 1,079.94
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Beach and Dune. Closest to the coast, the upper beach is regularly disturbed by waves of high tides
or storms and regularly recolonized by driftline annuals and trailing perennials, such as railroad vine.
Above the reach of annual wave action is the foredune, built by coarse, rhizomatous grasses
(primarily sea oats), that thrive under constant burial from sand blown off the beach. Florida beaches
are vital nesting sites for five federally listed species of sea turtles: green turtle, hawksbill
(Eretmochelys imbricate), leatherback, loggerhead, and Kemp’s Ridley (Lepidochelys kempi).
Beaches are also important nesting sites for several species of shorebirds and wintering grounds for
others, including the federally listed piping plover. Beaches also support numerous other mammals
and invertebrates that depend upon or utilize the beach dune community, such as the federally listed
Southeastern beach mouse.

Beach dunes are mounds of windblown sand that are periodically inundated by seawater during
extreme high tides and storms. Vegetation on beach dunes is restricted to a few highly specialized
terrestrial plants. The beach dune community is a predominantly herbaceous community of wide-
ranging coastal specialists. It occurs on the upper beach and foredune, or first dune above the
beach, which is built by perennial rhizomatous grasses growing upward from year to year as they are
buried by sand blown inland off the beach. Sea oats (Uniola paniculata) are the most commonly
encountered dune-builder, a tall coarse grass capable of rapid lateral spread, forming a relatively
sparse stand of tillers with internodes up to one foot apart (Wagner 1964). Two less common dune-
forming grasses are beach cordgrass (Spartina patens) and bitter panicum (Panicum amarum var.
amarulum). Beach sunflower (Helianthus debilis), beach tea (Croton punctatus), inkberry (Scaevola
plumieri), and beach elder (/va imbricata) can often be found growing between the widely spaced
leaves in a patch of sea oats, along with two less frequent coastal shrubs, sea lavender (Argusia
gnaphalodes) and bay cedar (Suriana maritime).

The upper beach in front of the sea oat foredune is a less stable habitat, being disturbed by seasonal
or storm high tides annually or at least every few years. It is colonized by: railroad vines (l[pomoea
pes-caprae) and beach morning glory (I. imperati); low, spreading, halophytic grasses, such as
Virginia dropseed (Sporobolus virginicus); and driftline annuals, such as sea rocket (Cakile
lanceolata), saltwort (Salsola kali), and sand atriplex (Atriplex pentandra) (Johnson and Muller 1993).

Coastal Strand/Scrub
Included with these habitats are shrub and brushland plant communities dominated primarily by wax
myrtle (Myrica cerifera), saw palmetto (Serenoa repens) and occasionally scrub oak (Quercus spp.).

Dwarf trees and shrubs occur beyond the zone of constant sand burial, kept at a low stature by salt
spray which limits growth by inhibiting root and stem development. This coastal strand community is a
commonly encountered community occurring landward of the herbaceous dune in long, narrow bands
along high-energy shorelines, parallel to the open waters of the ocean. This habitat encompasses
dunes as well as areas that may be described as upper beach and coastal rock formations.
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Figure 6-1. Land Cover - Segment 1
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Figure 6-2. Land Cover - Segment 2
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Figure 6-3. Land Cover - Segment 3 North
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Figure 6-4. Land Cover - Segment 3 South
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Figure 6-5. Land Cover - Segment 4
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Shrub and Brushland — This cover class consists of upland non-agricultural, non-forested uplands
with no evidence of cattle grazing. Cover is greater than 67 percent shrub cover and less than 33
percent herbaceous. Native brush and shrubland is considered rangeland, and includes saw
palmetto, gallberry, wax myrtle, and coastal scrub plants. Generally, saw palmetto is the most
prevalent plant cover intermixed with a wide variety of other woody scrub plant and various types of
short herbs and grasses. Coastal scrub vegetation includes pioneer herbs and shrubs composed of
sea purslaine (Sesuvium portulacastrum), sea grape (Coccoloba uvifera), and sea oat with no
dominant preference. Natural forest regeneration of hardwoods or conifers after clear-cutting or fire
occurs in this cover class with tree heights exhibiting growth no greater than 20 feet. Shrub and
brushland occur throughout southern Florida rangelands in low, flat transitional landscapes, or in
patches throughout urban areas.

Coastal Strand - This habitat occurs on deep, well-drained, sandy soils that are largely wind-
deposited and washed or sorted by wave action to some extent. Vegetation in this habitat is strongly
affected by wind, wave action, and salt spray and consists of low-growing vines, grasses, and other
herbaceous plants and salt-tolerant shrub species that form dense thickets in some cases. Pioneer
or early successional herbaceous vegetation characterizes foredune and upper beach areas with a
gradual change to woody shrub species on the more protected and stabilized settings farther
landward. Typical plant species of coastal strand include beach morning glory, railroad vine, sea
oats, saw palmetto, Spanish bayonet (Yucca aloifolia), yaupon holly (llex vomitoria), wax myrtle, sea
grape, cocoplum (Chrysobalanus icaco), and nickerbean (Caesalpinia bonduc), while other more
tropical species are present on southern portions of the refuge. Federally listed animal species that
are known to utilize the coastal strand community in South Florida include Southeastern beach
mouse, eastern indigo snake, and Florida scrub-jay. The state-listed gopher tortoise (Gopherus
polyphemus) is also found in this community.

Scrub - This habitat typically occurs on areas of deep, well-drained and infertile sandy soils that are
typically white or near white. This habitat is fire-dependent, typically maintained by intense, hot fires,
optimally occurring at 5 year intervals according to unpublished data from Cape Canaveral Air Force
Station and Kennedy Space Center (T. Foster, Dynamac, pers. comm., 8 Jan 2008). Generally,
scrub is dominated by evergreen, or nearly evergreen, oaks and/or Florida rosemary (Ceratiola
ericoides), with or without a pine overstory. A relatively large suite of plants are endemic to scrub and
some species of wildlife are endemic or largely restricted to scrub habitat (e.g., Florida scrub-jay).
Several types of scrub are recognized: oak scrub; sand pine scrub; rosemary scrub; and scrubby
flatwoods. At the refuge, oak scrub exists in small patches distributed on the western side of the
barrier island. Oak scrub is a hardwood community typically consisting of clumped patches of low
growing oaks interspersed with patches of bare, white sand. Native pines are uncommon or absent.
Oak scrub is dominated by myrtle oak (Q. myrtifolia), Chapman's oak (Q. chapmanii), sand-live oak
(Q. geminate), inopina oak (Q. inopina), scrub holly (llex cumulicola), scrub plum (Prunus geniculata),
scrub hickory (Carya fioridana), rosemary (Rosmarinus officinalis), scrub palmetto (Sabal etonia), and
saw palmetto. Additionally, temporary wetlands are found in the scrub landscape and are an integral
part of scrub habitat, providing breeding and foraging opportunities for wildlife. (Florida’s Wildlife
Legacy Initiative Comprehensive Wildlife Conservation Strategy, 2005).

Maritime Hammock

This habitat includes upland hardwood forest, upland mixed coniferous/hardwood forest, and
xeric oak forests. This cover class is represented by 25-66 percent dominant canopy cover of
either hardwoods or conifers or a combination, greater than 20 feet tall (FLUCCS 2000
Photointerpretation Key, FDOT 1999).
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Maritime hammock habitat includes major upland hardwood and xeric oak associations occurring on
fairly rich sandy soils. Variations in species composition and local or spatial distributions of hammock
communities are due in part to differences in soil moisture regimes, soil type, and geographic
location. Mesic and xeric variations are included in this habitat type. Mesic hammock community
represents hammock habitat typically represented in coastal areas. It is considered a climax habitat
type in many areas of northern and central Florida. Trees in the xeric oak class are low in height and
coverage density with various xeric shrubs and herbs present including wire grasses , bluestem
grasses (Poacea spp.), saw palmetto, rusty lyonia (Lyonia lucida), and prickly pear cactus (Opuntia
spp.). Xeric oak cover is similar to pine dominated cover classes but for the lack of pine regeneration
after historic timber harvests, leaving the xeric oak mid story as the dominant cover class. Xeric oak
communities exist on excessively drained infertile soils of former dunes and ridges and commonly
occur where old geologic sand dunes occur.

Hammocks at the refuge are low forests (39 to 47 ft/12 to14 m) of evergreen broadleaved trees found
inland from coastal strand communities. The canopy may be composed of live oak, cabbage palm,
and red bay (Persea borbonia), gumbo limbo, (Bursera simaruba), strangler fig (Ficus aurea), and
seagrape. In south Florida, the understory of maritime hammock is composed primarily of subtropical
shrubs and small trees regardless of affinity designation — temperate or subtropical. The structurally
diverse understory of woody species includes small trees and tall and short shrubs which do not form
clear layers. Commonly encountered species include marlberry (Ardisia escallonioides), myrsine
(Rapanea punctata), Simpson's stopper (Myrcianthes fragrans), wild lime (Zanthoxylum fagara),
Hercules' Club (Z. clava-herculis), white stopper (Eugenia axillaris), Spanish stopper (E. foetida), wild
coffee (Psychotria nervosa), and saw palmetto (Johnson et al. 1992). Although they share some
widespread coastal trees, forests on nearby tropical coasts of the Bahamas, Cuba, and the Yucatan
Peninsula do not appear to have the same structure and composition as tropical hammocks in south
Florida (Correll and Correll 1982; Sauer 1967; Moreno-Casasola and Espejel 1986), which makes this
refuge habitat unique.

Cabbage Palm Hammock/Mixed Wetland Hardwood

Cabbage palm (Sable palmetto) hammocks are elevated sites above deeper wetlands and forested
depression and are lower than surrounding uplands. Canopy cover is 25-50 percent closure where
cabbage palms are the most dominant tree species. These habitat types are dominated by a mixture
of broadleaved evergreen and deciduous trees with cabbage palm as the dominant variant. The
hammocks are seldom inundated but have saturated soils during much of the year. Soil composition
includes sand and organic matter with shallow or outcropping limestone present. Understory
vegetation consists of hydrophytic shrubs, grasses, and herbaceous cover including saw palmetto
and gallberry (/lex glabra). In the absence of fire or as a result of selective forest management
practices, understory or associated species may eventually dominate these sites.

Mixed wetland hardwood. This classification includes bottomlands and floodplain communities
dominated by hardwoods, willow swamps, and mixed hardwoods where cabbage palms are not a
dominant. This cover class may have species mixtures ranging from relatively homogeneous stands
dominated by red maple (Acer rubrum) or willow (Salix spp.) to a wide diversity of different species
including black gum (Nyssa sylvatica), water oak (Q. nigra) sweetgum (Liquidambar styraciflua), and
cabbage palm. Wetland hardwood forests can occur on a range of different landforms and hydrologic
regimes, including floodplains, bottomlands, basins and depressions, lake and coastal fringes, and
disturbed wetland areas (FLUCCS 2000 Photointerpretation Key, FDOT 1999).
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Mangroves

Mangroves form dense, brackish-water swamps along low-energy shorelines and in protected, tidally-
influenced bays of southern Florida. This community type is composed of freeze-sensitive tree
species, including red mangrove (Rhizophora mangle), black mangrove (Avicennia germinans), and
white mangrove (Laguncularia racemosa). Depending on slopes and amounts of disturbance,
mangrove swamps may progress in zones of single species from seaward (red mangrove) to
landward (white mangrove) areas. Green buttonwood (Conocarpus erectus) usually occurs in areas
above high tide. The availability of fresh water and nutrients influences the location, size, structure,
and productivity of mangrove communities on the refuge. Fluctuations in sea-level rise along the
Florida peninsula can limit the distribution of mangroves, particularly if the rate of sea-level rise
exceeds the rate of mangrove forest growth and substrate accretion, and if the landward slopes
provide no suitable habitat for forest retreat as sea-level rises (Wanless 1998). Areas with seawalls
behind mangrove habitat prevent such shoreline adjustment.

Mangrove forests of South Florida are a vital component of the estuarine and marine environment,
providing a major detrital base to organic food chains; important habitat for arboreal, intertidal, and
subtidal organisms, nesting sites, and provide crucial cover and foraging grounds for birds, reptiles,
and mammals. The value and central role of mangroves in the ecology of South Florida has been
well established by numerous scientific investigations directed at primary productivity, food web
interactions, listed species, and support of sport and commercial fisheries (Odum et al. 1982,
Nagelkerken et al. 2001). The relationship between mangroves and their associated marine life
cannot be overemphasized. The mangrove forests on the refuge provide protected nursery areas for
fishes, crustaceans, and shellfish that are important to both commercial and sport fisheries.
Mangroves are important in recycling nutrients and the nutrient mass balance of the estuarine
ecosystem. They are one of the highest primary and associated secondary biologically productive
ecosystems in the world. Mangroves provide one of the basic food chain resources for arboreal life
and nearshore marine life through their leaves, wood, roots, and detrital materials. Mangroves as
also provide important habitat for endangered and threatened species and species of special
concern. For several of these species, the habitat is vital to their continued survival. In addition,
mangroves serve as storm buffers by functioning as wind breaks and through prop root baffling of
wave action. Mangrove roots stabilize shorelines and fine substrates, reducing turbidity and
enhancing water clarity. Mangroves improve water quality and clarity by filtering upland runoff and
trapping waterborne sediments and debris. Unaltered mangroves contribute to the overall natural
setting and visual aesthetics of Florida’s estuarine waterbodies. Through a combination of the above
functions, mangroves contribute significantly to the economy of the coastal counties of South Florida
and the State of Florida (Odum et al. 1982, Nagelkerken et al. 2001).

Shrub Wetland

This cover class includes mixed scrub-shrub wetlands dominated by woody vegetation that grows
less than 20 feet in height, and are commonly found in transitional or disturbed communities on drier
sites. Persistent examples of shrub wetlands include shrub bogs and willow swamps.

The cover class is dominated by trees less than 20 feet tall. Willows and buttonbush, or shrubby
vegetation pioneering historic bayhead communities as a result of fire or human induced disturbance,
or dominated by transitional shrubby vegetation such as wax myrtle and saltbush (Baccharis
halimifolia) at upland margins of wetter community types are typical indicators. The habitat also
develops on wet prairie sites which have been protected from fire. Brazilian pepper (Schinus
terebinthifolius) also occurs in this class when found on wetland sites. Hydrology is similar to that of
cypress, hardwood swamp, bayhead, and transitional upland margins (FLUCCS 2000
Photointerpretation Key, FDOT 1999).
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Saltwater Marshes

Also called salt marsh, this cover class is represented by wetland communities with a suite of salt
tolerant plants including smooth cordgrass (Spartina alternaflora) and black needlerush (Juncus
roemerianus). Periods or inundation are dictated by tidal fluctuations with landscape positions
ranging from estuarine tidal flats to near upland boundaries.

The salt marsh habitat is among the most productive communities in the world. Primary production is
greatly affected by soil salinity and tidal frequency. Salt marshes vary in extent and species
composition throughout Florida and support diverse local faunas (Florida’s Wildlife Legacy Initiative
Comprehensive Wildlife Conservation Strategy, 2005), (FLUCCS 2000 Photointerpretation Key,
FDOT 1999). Saltwater marsh (salt marsh) is vegetated almost completely by herbaceous plants,
primarily grasses, sedges, and rushes. This community type occurs within the intertidal zone of
coastal areas and may be infrequently (high marsh) too frequently (low marsh) inundated by salt or
brackish water. Salt marsh develops where wave energies are low and where mangroves are
absent. The refuge lies in a zone that represents the southern extent of the salt marsh range, which
is one reason why this habitat type is rare. Mangroves may extirpate shade-intolerant marsh species.
The size of a salt marsh depends on the extent of the intertidal zone in which it occurs. Salt marshes
of larger sizes are usually dissected by numerous tidal creeks. Areas that have low topographic relief
and relatively high tidal ranges are likely to have larger salt marsh extents. Within salt marsh
habitats, plant species are often distributed unevenly, especially in transitional areas. Species
distributions are affected by biotic and abiotic variables such as elevation, substrate type, slope, wave
energy, competing species, and salinity.

Smooth cordgrass typically occupies the lower elevations and is usually adjacent to tidal creeks and
pools. Needlerush dominates the slightly less frequently inundated zone. Vegetation at the higher
elevations forms transitional areas to uplands and may contain species such as glassworts
(Salicornia virginica), saltwort (Batis maritima), sea ox-eye daises (Borrichia spp.), and saltbush
(Baccaris halimifolia) as well as many poacea (grass) species.

Estuaries (Indian River Lagoon)

This cover class includes bays and estuaries which are non-isolated inlets or arms of the sea that
extend into the land, ranging up to 10 nautical miles in width (1.85 to 18.5 kilometers). Bays and
estuaries have hydrologic connection to coastal waters (FLUCCS 2000 Photointerpretation Key,
FDOT 1999).

Australian Pine

This class is used for upland or wetland Australian pine (Cassurina equisitifolia) communities
exhibiting > 25 percent canopy closure with at least 66 percent dominance by Australian pine. Trees
in this cover class average at least 20 feet tall. Contrary to its name, this species is actually a
hardwood that is also evergreen. Its name is derived from its needle-like leaves and its characteristic
cone-shaped crown structure. Australian pine is considered a noxious exotic plant that invades
native habitats, outcompeting native plants and provides little to no habitat value for native wildlife.
Every effort to eradicate this invasive species should be exercised (FLUCCS 2000
Photointerpretation Key, FDOT 1999).

Citrus Groves

This class is represented by active or abandoned citrus groves, such as oranges, grapefruits,
and tangerines. The cover class includes all facilities that are related to the citrus operation or
located within the operational boundary of the enterprise (FLUCCS 2000 Photointerpretation
Key, FDOT 1999).
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Developed

These areas include residential, commercial, community recreational facilities, sewage treatment
facilities, institutional uses, electrical power facilities, marinas and fish camps, and water supply
plants (FLUCCS 2000 Photointerpretation Key, FDOT 1999).

Golf Courses

The cover class includes all facilities that are involved with the operation of a golf course and
associated recreation, including club houses, storage buildings and parking lots. This class does not
include adjacent land uses not directly related to recreation including water features and wetlands in
and around the courses (FLUCCS 2000 Photointerpretation Key, FDOT 1999).

Open Field

This classification represents herbaceous and mixed, forested and non-forested uplands where shrub
cover is less than or equal to 66 percent and herbaceous cover reaches 100 percent. The cover class
describes non-forested urban open areas, natural areas where hardwoods and/or conifers are
regenerating after fire or clear-cutting but are less than 20 feet tall, or where farming practices have
been abandoned. The habitat is typically found in the margins between marsh and upland forested
areas and no dominant overstory species exists (FLUCCS 2000 Photointerpretation Key, FDOT 1999).

Park Improvements

This class covers the operational facilities that make up the active service areas of various outdoor
and recreational land uses. The class includes improvements on public parks, such as driveways,
parking lots, sidewalks, restrooms, picnic pavilions, kiosks, life guard stations, administration
buildings, ranger stations, quarters, guard shacks, campgrounds, trailer pads, play facilities, athletic
fields, exhibit areas, swimming pools, monuments and fountains, gardens and other facilities. This
class does not include the surrounding open and natural areas, even though they may be
associated and/or on the same properties, unless they are an active, accessible part of the
operations (FLUCCS 2000 Photointerpretation Key, FDOT 1999).

Reservoirs and Retention Ponds

Reservoirs are artificial impoundments of water, or water bodies that have been significantly modified
from the natural state. They are used for irrigation, flood control, municipal and rural water supplies,
stormwater treatment, recreation and hydro-electric power generation. They often contain a man-made
structure on at least one side of water body. Others may be created wetlands for wildlife. Generally, all
or part of the shorelines are straight or regular shapes, and do not appear to follow the surrounding
topography. Linear shapes are uncommon (FLUCCS 2000 Photointerpretation Key, FDOT 1999).

Ruderal

These are areas that have been cleared for development, agriculture, demolition or habitat
restoration. Some have no positive indicators of the intended land use. The grounds appear scraped
and worked, usually with angular or geometric boundaries. Little to no vegetation exists in these
settings or the vegetation is in a state of transition without a stable community structure. Land
classes can include reclaimed land, abandoned agricultural lands, open lands, and spoil areas
(FLUCCS 2000 Photointerpretation Key, FDOT 1999).

Salt Marsh Ponds

This cover class was created by the St. Johns River Water Management District and is not a Florida
Land Use Cover Class category. It is for natural or artificially enclosed areas of open water within
saltwater marshes with a minimum mapping unit of 2.0 acres (0.8 ha), an exception to the 0.5 acre
(0.2 ha) water standard (FLUCCS 2000 Photointerpretation Key, FDOT 1999).
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Streams and Waterways

This category includes rivers, creeks, canals and other linear water bodies that are 30 ft (10 m) or
greater in width and includes both natural and modified waterways as well as human made canals
and channels (FLUCCS 2000 Photointerpretation Key, FDOT 1999).

WILDLIFE

Habitats on the refuge are utilized by a variety of invertebrate, fish, amphibian, reptile, bird and
mammal species as described below. The Brevard County Endangered Lands Program has been a
valuable source of information used to generate the species accounts and lists (EEL 1995). A variety
of research activities have taken place on the refuge, especially with regard to sea turtles, including
reproductive, morphometric, and orientation studies (Ehrhart et al. 1999, Ehrhart et al. 2006,
Witherington and Koeppel 2000). The effects of beach armoring, renourishment, and lighting on sea
turtles has also been investigated. With regards to mammals, population demographics and
monitoring studies have been performed (Weidlich 2002). Several bird studies have been conducted
on the refuge and/or partner lands and have been summarized (Diaz 1994). Occasionally, bird
carcasses are sent to various laboratories for histopathology studies; usually in response to die-offs
of pelagic birds that wash up on area beaches (P. Tritaik, USFWS, pers. comm., Oct 2007).

Invertebrates

Marine and estuarine invertebrate species that inhabit tidal areas and deeper waters surrounding the
refuge number in the thousands. Prominent groups include squid, crabs, shrimp, clams, oysters, sea-
slugs, gastropods, worms, and jellyfish. Several invertebrate species have been identified as
Species of Greatest Conservation Need for these habitats in Florida’'s State Wildlife Action Plan
(FCWCS). Mangrove swamps and saltwater marshes support several priority crustaceans, such as
great land crabs (Cardisoma guanhumi), mangrove crabs (Aratus pisonii and Goniopsis cruentata),
mud fiddler crabs (Uca pugnax), red-jointed fiddler crabs (U. minax), and sand fiddler crabs (U.
pugilator). Species in beach/surf habitats are ghost crabs (Ocypode quadrata) and mole crabs
(Emerita benedicti). These crustaceans are food sources for other wildlife and some provide other
ecologically important functions through their burrowing activities. In addition, several of these
species are utilized for human consumption or as bait. One unique invertebrate, the horseshoe crab
(Limulus polyphemus), is found in the IRL along the western shore of the refuge. This species lays its
eggs at the water’s edge and provides an important food source for migrating shorebirds. The
juveniles and adults are eaten by some sea turtle species, particularly loggerheads. Horseshoe
crabs have undergone a dramatic decline due to harvesting for bait and biomedical uses, habitat loss,
and pollution (Berkson and Schuster 1999). Several non-native species are known to have become
established in the IRL, including Asian green mussels (Perna viridis), striped barnacles (Balanus
amphitrite), green porcelain crabs (Petrolisthes armatus), Australian spotted jellyfish (Phyllorhiza
punctata), Charru mussel (Mytella charruana), and serrated swimming crabs (Scylla serrata).

Terrestrial invertebrates include many species of insects and arachnids, several of which have been
identified on the refuge and are listed in Appendix VIII: Refuge Biota. Invertebrates are important
sources of food for humans and wildlife, and many insect species are essential plant pollinators,
including native bees and butterflies. European honey bees (Apis mellifera) were used historically in
citrus groves and other agricultural areas. Their numbers have been reduced due to removal of citrus
groves and the impact of mites. Native sweat, carpenter, and bumble bees (Bombus spp.) are also
valuable pollinators and are still common. The most common butterflies found at the refuge include
great Southern white (Ascia monuste), zebra longwing (Heliconius charitonius), mangrove skipper
(Phocides pigmalion), giant swallowtails (Papilio cresphontes), and common buckeyes (Junonia
coenia). Some native insects are important predators, such as the sand tiger beetle (Cicindela
dorsalis media), which face threats from lighting and beach renourishment (Witherington, pers.
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comm.). Non-native insects include red fire ants (Solenopsis invicta), which can negatively impact
native wildlife, including sea turtle hatchlings. Africanized honey (killer) bees (Apis mellifera
scutellata) have also been documented near the refuge. Red bay ambrosia beetles (Xyleborus
glabratus) have recently affected red bay trees and caused a major mortality.

Fishes

A variety of fish species are found in waters in or near the refuge, and over 350 species utilize the
Indian River Lagoon during all or part of their life history (Gilmore 1995). Over 200 fish species are
known to occur on or adjacent to the refuge, including a federally endangered fish species. A
smalltooth sawfish (Pristis pectinata) was observed in partner waters. In addition, the waters in and
around the refuge may support a federal candidate species, Atlantic sturgeon (Acipenser oxyrinchus
oxyrinchus), and four National Oceanic and Atmospheric Administration (NOAA) species of concern,
including opossum pipefish (Microphis brachyurus lineatus), amphibious mangrove Kkillifish
(Kryptolebias marmoratus), striped croaker (Bairdiella sanctaeluciae), and sand tiger shark
(Carcharias taurus). The waters in and around the refuge may also support six other fish species
listed by the State of Florida, Florida Committee on Rare and Endangered Plants and Animals, or
Florida Natural Areas Inventory, including river goby (Awaous tajasica), bigmouth sleeper
(Gobiomorus dormitor), slashcheek goby (Ctenogobius pseudofasciatus), spottail goby (Ctenogobius
stigmaturus), mountain mullet (Agonostomus monticola), and common snook (Centropomus
undecimalis). Fat snook (Centropomus parallelus) and tarpon snook (C. pectinatus) are included in
Florida’s Wildlife Legacy Initiative as part of Florida’s species of greatest conservation needs. Other
fish using the waters adjacent to the refuge include Atlantic tarpon (Megalops atlanticus), spotted
seatrout (Cynoscion nebulosus), flounder (Paralichthys spp.), black mullet (Mugil cephalus), red and
black drum (Sciaenops ocellatus and Pogonias cromis), ladyfish (Elops saurus), Atlantic Spanish
mackerel (Scomberomorus maculates), and bluefish (Pomatomus saltatrix). American eel (Anguilla
rostrata) occur in the IRL, and this species has been considered for ESA listing by FWS. These fish
species are important not only to commercial and recreational interests, but also to the ecology of the
area. Although the refuge boundary includes only a small amount of lagoon, it contains mangrove
swamps which are important fish nursery areas that must be protected to help ensure healthy,
sustainable fish populations. A common non-native fish species found in the IRL watershed are the
blackchin tilapia (Sarotherodon melanotheron) and walking catfish (Clarias batrachus).

Amphibians

At least nine amphibians have been identified on the refuge and/or partner lands. Frog species
include Eastern narrow-mouthed frogs (Gastrophryne carolinensis), green treefrogs (Hyla cinerea),
pig frogs (Rana grylio), Southern leopard frogs (R. utricularia), and squirrel treefrogs (Hyla squirella).
Southern toads (Bufo terrestris) and spadefoot toad (Scaphiopus holbrooki) have been documented
on the refuge. Two non-native amphibians, Cuban treefrogs (Osteopilus septentrionalis) and
greenhouse frogs (Eleutherodactylus planirostris) are established on the refuge.

Reptiles

Reptile diversity is high on and near the refuge, with at least 35 species of snakes, lizards, turtles and
two crocodilians. American alligators (Alligator mississippiensis) are infrequently observed in refuge
and partner waters, and there is a documented occurrence of an American crocodile (Crocodylus
acutus) on a beach just north of the refuge. Snakes include corn snakes (Drymarchon corais),
Eastern coachwhips (Lampropeltis triangulum elapsoides), Florida water snakes (Nerodia clarkii),
Southern black racers (Cemophora coccinea), and yellow rat snakes (Elaphe guttata). Three
venomous snhake species are known to occur on the refuge: Eastern coral snakes (Masticophis
flagellum), Eastern rattlesnakes (Crotalus adamanteus), and pygmy rattlesnakes (Sistrurus miliarius).
A listed snake species, the Eastern indigo, has also been documented on the refuge. Non-native
snake species found on the refuge include the red-tailed boa (Boa constrictor constrictor).
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Several lizard species have been reported on the refuge and include Eastern glass lizards
(Ophisaurus ventralis), green anoles (Anolis carolinensis), ground skinks (Scincella lateralis), and
six-lined racerunners (Cnemidophorus sexlineatus). One-third of the lizards are non-native:
Cuban anoles (Anolis sagrei), Indo-Pacific geckos (Hemidactylus garnoti), and Mediterranean
geckos (H. turcicus).

Most of the turtles on the refuge are aquatic, including four listed marine species: green sea turtles,
hawksbills, leatherbacks, and loggerheads. Freshwater turtles include common snapping turtles
(Chelydra serpentina), Florida soft shell turtles (Apalone ferox), Florida red-bellied slider (Pseudemys
nelsoni), and striped mud turtles (Kinosternon baurii). One estuarine species of turtle, the Florida
east coast diamondback terrapin (Malaclemys terrapin Tequesta), is becoming increasingly rare.
Terrestrial species include the gopher tortoises, a state listed species, Eastern box turtles (Terrepene
carolina), and Florida box turtles (Terrepene carolina bauri).

Mammals

Mammal species on the refuge include over 15 terrestrial and marine species. Predators include
bobcats (Lynx rufus), gray foxes (Urocyon cinereoargenteus), raccoons (Procyon lotor), spotted
skunks (Spilogale putorius), river otters (Lutra canadensis), and opossums (Didelphis virginiana).
Eastern cottontail (Sylvilagus floridanus), marsh rabbits (S. palustris), and gray squirrels (Sciurus
carolinensis) are medium-sized herbivores. In addition, several small bat and rodent species occupy
a variety of habitats throughout the refuge, including the eastern yellow bat (Lasiurus intermedius),
eastern mole (Scalopus aquaticus), short-tailed shrew (Blarina brevicauda), least shrew (Cryptotis
parva), cotton rats (Sigmodon hispidus), cotton mice (Peromyscus gossypinus), eastern woodrat
(Neotoma floridana), and the threatened southeastern beach mouse. Two prominent marine
mammals that utilize coastal and estuarine areas along the refuge include bottlenose dolphins
(Tursiops truncatus) and West Indian manatees. Right whales (Eubalaena glacialis) can occasionally
be observed during their wintering period along the Florida coast. Other whales that frequent the
waters offshore and occasionally strand on the beaches at the refuge include the humpback whale
(Megaptera novaeangliae), short-finned pilot whale (Globicephala macrorhyncha), goose-beaked
whale (Ziphius cavirostris), false killer whale (Pseudorca crassidens), sperm whale (Physeter
macrocephalus), and pygmy sperm whale (Kogia breviceps), while the Atlantic spotted dolphin
(Stenella frontalis) are also present. Other unusual marine mammal strandings include hooded seals.
Non-native mammal species found on the refuge include nine-banded armadillos (Dasypus
novemcinctus) and black (Rattus rattus) and Norway rats (R. norvegicus). Raccoons are the primary
nuisance native wildlife species on the refuge. They prey on sea turtle eggs and hatchlings, and the
refuge operates a program to control nuisance raccoons on the refuge’s nesting beaches to reduce
the level of depredation on sea turtle nests.

Birds

Over 140 bird species have been documented on the refuge, almost half of which are priority bird
species of Bird Conservation Region 31 (Peninsular Florida) as derived through the Partners In Flight
scoring method and the Strategic Wildlife Conservation Strategy (see Appendix VIII). The refuge is a
stop-over point for migratory birds, including neotropical passerines. The many aquatic habitats
support a variety of water birds, wading birds, shorebirds, and waterfowl. In addition, several raptors
are found on the refuge or use it during their migration. A few non-native birds breed on the refuge.

Rare, Threatened, and Endangered Species
Rare, threatened, and endangered wildlife species are listed in Table 2.
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Table 2: Listed Wildlife Potentially Occurring on the Refuge

Agency Status
Scientific Names Common Names
FWC FWS/NMFS
Mammals
Peromyscus polionotus niveiventris Southeastern Beach Mouse T T
Trichechus manatus West Indian Manatee E E
Eubalaena glacialis Right Whale E E
Megaptera novaeangliae Humpback Whale E E
Physeter macrocephalus Sperm Whale E E
Birds
Aphelocoma coerulescens Florida Scrub-jay T T
Charadrius melodus Piping Plover T T
Mycteria americana Wood Stork E E
Haliaeetus leucocephalus Bald eagle T -
Falco peregrinus Peregrine Falcon E -
Falco sparverius paulus Southeastern American Kestrel T -
Sterna antillarum Least Tern T -
Pelecanus occidentalis carolinensis Eastern Brown Pelican SSC -
Haematopus palliatus American Oystercatcher SSC -
Egretta rufescens Reddish Egret SSC -
Egretta caerulea Little blue Heron SSC -
Egretta thula Snowy Egret SSC -
Egretta tricolor Tricolored Heron SSC -
Ajaia ajaja Roseate Spoonbill SSC -
Eudocimus albus White Ibis SSC -
Rynchops niger Black Skimmer SSC -
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Scientific Names

Common Names

Agency Status

FWC FWS/NMFS
Reptiles
Alligator Mississippiensis American Alligator SSC T(S/A)
Crocodylus acutus American Crocodile E T
Caretta caretta Loggerhead E T
Chelonia mydas Green Turtle E E
Dermochelys coriacea Leatherback E E
Lepidochelys kempi Kemp's Ridley E E
Eretmochelys imbricata Hawksbill E E
Gopherus polyphemus Gopher Tortoise T -
Nerodia clarkii taeniata Atlantic Salt Marsh Snake T T
Drymarchon couperi Eastern Indigo Snake T T

Key: E=endangered, T=threatened, T(S/A)= listed due to similarity in appearance of a threatened species (American
crocodile), SSC=species of special concern

Agency Status
Scientific Names Common Names
FWC FWS/NMFS
Fishes

Pristis pectinata Smalltooth Sawfish - E
Acipenser oxyrinchus oxyrinchus Atlantic Sturgeon SSC C
Kryptolebias marmoratus Amphibious Mangrove Killifish SSC SC
Microphis brachyurus lineatus Opossum Pipefish - SC
Bairdiella sanctaeluciae Striped Croaker - SC
Carcharias taurus Sand tiger Shark - SC
Centropomus undecimalis Common Snook SSC -

Key: E=endangered, T=threatened, T(S/A)= listed due to similarity in appearance of a threatened species (American
crocodile), C=candidate, SC=species of concern (NOAA), SSC=species of special concern (FWC)
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American Alligator

Historically, alligators were depleted from many parts of their range as a result of market hunting and
habitat loss, and 40 years ago the species was nearing extinction in the wild. Subsequently, the
alligator was listed as an endangered species in 1967. A combined effort by the U.S. Fish and Wildlife
Service and state wildlife agencies in the southeast allowed the species to recover. In 1987, the
Service pronounced the American alligator fully recovered. However, in Florida it remains federally
listed due to its similarity to the endangered American crocodile (Crocodylus acutus) and is additionally
protected by state laws. On the refuge, alligators are rarely in the lagoon, and usually inhabit canals
and impoundments where salinities are lower. No records exist of them nesting on the refuge.

Eastern Indigo Snake

Eastern indigo snakes were federally protected as threatened under the Endangered Species Act in
1978. Non-venomous and the largest snake in the U.S., indigos were once common throughout
much of the southeastern United States, but their current geographic range is largely restricted to
southern Georgia and peninsular Florida. Major factors contributing to their decline include habitat
loss, over-collecting, and road-kills (Whitecar 1973, USFWS 1982). Gopher tortoise burrows are
particularly important to indigo snakes, since they can provide winter shelter and protection from
dessication (Jackson and Milstrey 1989). Eastern indigo snakes have large home ranges [48.2 —
114.2 ac/19.5 - 46.2 ha] and use a variety of habitat types (Legare et al. 1998-2002), making it
difficult to determine presence at a site or monitor population status.

Gopher Tortoise

Once abundant, gopher tortoises have dwindled to less that 30% of their historical population in Florida.
Maijor causes of their decline include loss of habitat, human consumption, road mortality, and disease
(Franz and Puckett 2007). Gopher tortoises prefer xeric habitats with an abundance of herbaceous
ground cover, an open canopy, and sparse shrub cover (Franz 1986, Florida Fish and Wildlife
Conservation Commission 1987, Fernald 1989). The tortoise digs burrows into well-drained sandy soil
to prevent desiccation and to regulate body temperatures. The gopher tortoise functions is a keystone
species in the scrub habitat of the refuge, so without their presence, many other species would be rare
or non-existent. Burrows are known to provide habitat for up to 81 species of vertebrates and
invertebrates, some of which are found on the refuge. Thirty-two commensal vertebrate species use
the burrows, including the listed eastern indigo snake, which is previously described. In addition,
tortoise dung provides the major food source for many invertebrates, which are subsequent food
sources for birds and reptiles (Jackson and Milstrey 1989; Florida Fish and Wildlife Conservation
Commission 1987; Fernald 1989). The species’ state protection was upgraded from Species of Special
Concern to Threatened in June 2006. However, it is not federally listed in Florida. Gopher tortoises are
most abundant in the scrub and coastal strand habitat in the northern part of the refuge (segment 1),
but are also found in smaller numbers throughout the refuge (segments 2-4). The primary threat to
gopher tortoises on refuge and partner lands is road related mortality.

Sea Turtles

Five sea turtle species are found in Florida's marine and estuarine waters: green, hawksbill, Kemp's
ridley, leatherback, and loggerhead. Sea turtles have declined world-wide due to factors such as
human consumption, entrapment in fishing gear, and loss of nesting habitat. In addition, beach front
lights can discourage females from nesting and can disorient hatchlings. These aquatic reptiles rarely
come on shore, usually only to lay their eggs on the beach, well above the high tide mark. Three
species are known to regularly nest on the refuge: green, leatherback, and loggerhead. Hawksbills
have been documented on the refuge, but very rarely. Kemp's ridley turtles, the rarest species, have not
been documented nesting on the refuge, but are know to have nested in Florida on rare occasions.
The refuge is one of the most important nesting areas for the loggerhead sea turtle in the Western
Hemisphere, with nesting densities of up to 1,000 nests per mile having been recorded in some areas.
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The refuge is also the most important area for green turtle nesting in North America. Approximately
25% of all loggerhead and 35% of all green turtle nests in the United States occur within the refuge's
20.5-mi boundary. Even the leatherback sea turtle, the largest and one of the rarest of the sea turtles,
nests on the refuge in small, but growing, numbers. The refuge's long stretches of quiet, undisturbed
sandy beaches, with little or no artificial lighting, are essential to the reproductive success and survival
of the 10,000 to 20,000 sea turtles nesting here annually (USFWS 2007a).

The adjacent Indian River Lagoon and Pelican Island NWR provide developmental habitat for juvenile
sea turtles, primarily loggerhead and green sea turtles (Mendonca and Ehrhart 1982, Witherington
and Ehrhart 1989). The animals using the Lagoon tend to reside there for at least several years prior
to departure, based on capture sizes and recapture information from the Mosquito Lagoon, located
further north on Merritt Island NWR (Provancha et al. 2005). The Lagoon provides vast seagrass
beds for green turtles to forage and shellfish resources are available for loggerheads.

Bald Eagle

Pre-colonial era population estimates of bald eagles (Haliaeetus leucocephalus) are in the hundreds of
thousands. Due to hunting, organopesticide use, and habitat destruction the numbers of these large
raptors fell to threatened levels in the continental United States of less than 10,000 nesting pairs by the
1950s, and to endangered levels of less than 500 pairs by the early 1960s. Bald eagles were protected
by the Endangered Species Act of 1973 and designated as a Threatened species in the lower 48
states. Due to a successful recovery effort, the species was de-listed in August 2007 (50 CFR Part 17).
The bald eagle will continue to be protected by the Bald and Golden Eagle Protection and Migratory
Bird Treaty acts. In addition, Florida populations remain designated by the state as Threatened under
FWC rules. Bald eagles forage on the refuge, but are currently not known to nest there.

Florida Scrub-jay

The Florida scrub-jay is endemic to the scrub habitat of Florida and is genetically and behaviorally
different from other scrub-jay species found in the western United States. This species has extremely
specific habitat requirements within the scrub, including an open canopy and open understory
(Breininger et al. 1998). In order for scrub-jays to persist and flourish, the characteristics of the habitat
must fall within a narrow range that is ideally maintained by fire. Florida scrub-jays live year-round in
fairly stable territories and mate for life, while the young stay in their natal territory with the family for
several years. Its range has been considerably reduced by development and fire-suppression, which
has resulted in fragmented distribution of scrub habitat and unsuitable scrub. This species is federally
and state-listed as Threatened. Only one known scrub-jay family remains on the refuge.

Piping Plover

The Atlantic Coast piping plover population breeds on coastal beaches from Newfoundland to North
Carolina (and occasionally in South Carolina) and winters along the Atlantic Coast from North
Carolina south, along the Gulf Coast, and in the Caribbean. Major contributors to the decline of this
small shorebird are loss and degradation of habitat due to development and shoreline stabilization.
In addition, disturbance by humans and pets often reduces the functional suitability of habitat and
causes direct and indirect mortality of eggs and chicks. Predation also limits the reproductive
success of piping plover at many Atlantic Coast sites, and human activities are exacerbating natural
predation. Garbage dumps and other consequences of human development have allowed the
populations of certain sea gull species that prey on piping plovers to increase dramatically. The
species was designated as Threatened in 1986 (USFWS 1996a). Piping plovers are currently not
known to breed on the refuge, but utilize it as a migratory stop-over site. Piping plovers have been
observed at Sebastian Inlet State Park (DePue, pers. comm.) and in the Brevard County portion of
the refuge (Witherington, pers. comm.).
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Wood Stork

Since the 1930s the U.S. breeding population of wood storks has declined from an estimated 20,000
pairs to approximately 10,000 pairs in 1960. Fewer than 5,000 breeding pairs have been documented
since 1978, and the species was federally listed as Endangered in 1984 (USFWS 1996b). In Florida
wood storks have also been designated as Endangered by FWC. The two dominant factors cited in the
decline of wood storks are changes in suitable foraging habitat and loss of preferred breeding sites
(Ogden and Patty 1981). Wood storks are large wading birds that use a unique grope-feeding
technique (tacto-location) which requires specific water levels and food densities. In addition, wood
storks are colonial breeders that form colonies in large cypress or mangroves which limits nest
depredation from terrestrial predators. Each of these specific life-history characteristics has been
negatively affected by alterations in water regimes and habitat loss, especially in the Everglades where
historic wood stork densities were the highest. Presently, wood stork population are believed to be
stable or increasing (USFWS 2007b). Although wood storks are not known to breed on the refuge, they
utilize the various shallow aquatic habitats available for feeding.

Southeastern Beach Mouse

The Threatened Southeastern beach mouse is a habitat specific sub-species of the more common
old field mouse (Peromyscus polionotus). A study conducted on Merritt Island NWR indicated that
Southeastern beach mice prefer open sand habitat with clumps of palmetto and sea grapes, or dense
scrub habitat dominated by palmetto, sea grape, and wax myrtle; over seaward habitat with sea oats
(Extine and Stout 1987). Research conducted on the ACNWR determined that this species utilized
similar habitat as those found on Merritt Island NWR, but also colonized cleared orange groves in an
early successional grass/herb stage (Weidlich 2002). Historically, this sub-species ranged from north
Florida's Ponce Inlet in Volusia County to south Florida's Hollywood Beach in Broward County. Due
to habitat loss and associated human development impacts (e.g., from feral and semi-feral house
cats). The Southeastern beach mouse has apparently been eliminated from the southern section of
its habitat at Jupiter Island, Palm Beach, Lake Worth, Hillsboro Inlet, and Hollywood Beach.
Humphrey (1987) sighted only a few small, fragmented populations between Sebastian Inlet and
Hutchinson Island. The healthiest populations appear to occur on public lands: Canaveral National
Seashore; Merritt Island National Wildlife Refuge; and Cape Canaveral Air Force Station. The
species is thought to be largely extirpated from the refuge north of Sebastian Inlet, but it is
documented on the dunes at Sebastian Inlet State Park (south of the Inlet) and in old fields at Pelican
Island NWR, albeit in small numbers.

West Indian Manatee

West Indian manatee populations have significantly declined due to loss of habitat, poaching,
entanglement with fishing gear, and increased boating activity (collisions with watercraft are the major
source of mortality in Florida). They have been listed as endangered under the 1972 Marine Mammal
Protection Act and Endangered Species Act of 1973. Federal and state recovery efforts have
improved conditions for manatees, and in April 2007 the U.S. Fish and Wildlife Service announced
that the West Indian manatee population of Florida had rebounded sufficiently to be reviewed for
reclassification from federally Endangered to Threatened. These recommendations are currently
under review. In June 2007, the FWC announced the potential state reclassification for the manatee
as Threatened. However, the manatee remains classified as Endangered by the state until the
Florida manatee management plans are approved. Manatees forage in seagrass beds of the Lagoon
bordering the western boundary of the refuge, and utilize Sebastian Inlet to move between the
estuary and ocean.
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Listed Plants

Two federally listed plant species are potentially found on the refuge and/or partner lands and waters:
Johnson’s sea grass (Halophila johnsonii) and fragrant prickly-apple (Harrisia fragrans). In addition,
11 state-listed species have been documented (see Table 3) on the refuge. Most of these historically
have relatively small ranges due to their habitat specificity and have been negatively affected by
coastal development and competition by exotic plants. Two bromeliads (Tillandsia spp.) found on the
refuge are epiphytes found in a variety of habitats throughout the state. However, they are seriously
threatened by an introduced, bromeliad-eating weevil (Metamasius callizona).

Table 3: Listed Plants Potentially Occurring on Refuge and Partner Lands

Agency Status
Scientific Names Common Names
FWS FDACS
Glandularia maritima Coastal mock-vervain - E
Lantana depressa var. floridana East coast lantana - E
Myrcianthes fragrans Nakedwood - T
Opuntia stricta Shell mound prickly-pear - T
Tillandsia fasciculata Common pine - E
Tillandsia utriculata Giant wild pine; giant air plant - E
i agrans (Ceraus | Fragrant ity appe E E
Halophila johnsonii Johnson’s seagrass T -
Crossopetalum ilicifolium Christmas berry E
Asclepias curtissii Curtis’ (Sandhill) milkweed E
Ophioglossum palmatum Hand fern - E
Chamaesyce cumulicola gj:s g;:gr:;)tl; ge (coastal - E
Sideroxylon tenax Tough bumelia - E
Tephrosia angustissima curtissii S#égif‘n:g)a rypea (devil's - E
Hexalectris spicata Crested coralroot - E
Ernodea littoralis Beach creeper - T
Acrostichum danaefolium Giant leather fern - CE
Encyclia tampensis Butterfly orchid - CE

Key: E=endangered, T= threatened, CE = commercially exploited, FDACS=Florida Department of Agriculture and
Consumer Services
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Non-native Species

Species that have established sustaining populations outside their natural range are called exotic or
non-native. Some non-native species can cause ecological and/or economic damage. South Florida
in particular, hosts a large number of non-native species compared to many other areas of the United
States (Simberloff et al. 1997). Nuisance species are native plants and wildlife that, under certain
conditions, can negatively affect natural resources, beyond what is considered sustainable for that
area. Table 4 lists non-native animals and plants documented on the refuge. Non-native and
nuisance plant and animal species have been identified by Service staff and intergovernmental
partners as one of the priority management issues facing the refuge

In Florida, almost one-third of the plants occurring in the wild are exotic, and even though a relatively
small percentage becomes “weeds”, their impacts can be harmful and expensive, especially in natural
areas (Langeland and Burks 1998). The Florida Exotic Pest Plant Council maintains a list of
Category | invasive exotic plants that are altering native plant communities and Category Il invasive
exotic plants, those that have increased, but that have not yet altered native plant communities
(Florida Exotic Pest Plant Council 2007). The refuge has several Category | and Category |l plants
(Table 4) that are of management concern. Non-native plants can negatively affect native plants and
animals through competition, altering habitat, and other biological interactions. Once invasive
species become established, eradication becomes difficult and long-term management the norm,
which is time-consuming and expensive. Infestations of Australian pine and Brazilian pepper on
refuge and partner lands are of particular concern.

Table 4. Non-native Species Occurring on the Refuge

Scientific Name Common Name Category
Plants
Abrus precatorius Rosary pea I
Agave sisalana Sisal hemp Il
Andropogon longiberbis Hairy bluestem N/A
Asparagus aethiopicus Asparagus fern N/A
Carica papaya Papaya N/A
Casuatrina litorea Australian pine I
Catharanthus roseus Madagascar periwinkle N/A
Cupaniopsis anacardioides Carrotwood I
Dioscorea bulbifera Air potato I
Exotheca paniculata Butterbough N/A
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Scientific Name Common Name Category
Imperata cylindric Cogon grass I
Kalanchoe pinnata Life plant Il
Lantana camaera Lantana I
Leucaena leucocephala Lead tree 1
Momordica charantia Balsam apple N/A
Panicum maximum Guinea grass Il
Panicum repens Torpedo grass I
Rhynchelytrum repens Natal grass I
Salsola kali Russian thistle N/A
Sansevieria hyacinthoides Bowstring hemp N/A
Scaevola taccada Beach naupaka I
Schefflera actinophylla Umbrella tree I
Schinus terebinthifolius Brazilian pepper I
Sphagneticola trilobata Wedelia Il
Thespesia populnea Seaside maho I
Urochloa distachya Tropical signal grass N/A
Vitex trifolia Simple-leaf chaste tree Il
Wedelia trilobata Creeping oxeye Il
Animals
Anolis sagrei Brown anole N/A
Dasypus novemcinctus Nine-banded armadillo N/A
Felis silvestris catus Feral cat N/A
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Scientific Name Common Name Category
Hemidactylus garnoti Indo-Pacific gecko N/A
Hemidactylus turcicus Mediterranean gecko N/A
Mus musculus House mouse N/A
Rattus norvegicus Norway rat N/A
Rattus rattus Black rat N/A
Osteopilus septentrionalis Cuban tree frog N/A
Eleutherodactylus planirostris Greenhouse frogs N/A
Clarias batrachus Walking catfish N/A
Sarotherodon melanotheron Blackchin tilapia N/A
Solenopsis invicta Red imported fire ant N/A
Metamasius callizona Bromeliad-eating weevil N/A
Xyleborus glabratus Asian ambrosia beetle N/A
Charybdis hellerii Indo-Pacific crab N/A
Phyllorhiza punctata Australian spotted jellyfish N/A
Mytella charruana Charru mussel N/A
Perna viridis Asian green mussel N/A
Balanus amphitrite Striped barnacle N/A
Petrolisthes armatus Green porcelain crab N/A
Scylla serrata Serrated swimming crabs N/A
Key: I=shown to cause ecological damage, ll=increasing, not yet shown to cause ecological damage
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Non-native animals can cause negative natural resource impacts through direct mortality to native
wildlife and by competition with native wildlife for food resources. Feral house cats (Felis catus) are a
serious problem on the refuge due to their predatory nature, especially on migratory songbirds and
the listed scrub-jay and southeastern beach mouse. The bromeliad-eating weevil threatens two listed
bromeliads, and Asian ambrosia beetles have recently infected red bay trees with a fatal fungus
(Ophiostoma sp.), causing mass mortality (Perna, personal communication, 2007).

CULTURAL RESOURCES

Numerous archaeological and historical sites are within the vicinity of the Archie Carr NWR. In the
Brevard County portion of the refuge 27 Ais Indian shell middens, four burial mounds, and six
submerged sites are known to exist. The Old Oak Lodge site (8BR1856) is located on private
property, but is within the acquisition boundary of the refuge. The Old Oak Lodge site contains an Ais
Indian shell midden and burial mound, as well as the site for the historic Oak Lodge. In the Indian
River County portion of the refuge, 12 shell middens, six submerged sites, one historic site, and a
historic road exist. Sebastian Inlet State Park is the location for the 1715 Spanish Shipwreck
Survivors and Salvors Camp (8IR26). Historic Jungle Trail (81R121) was the original beach road in
Indian River County. Both are listed on the National Register of Historic Places. Eleven other
archaeological sites are associated with the adjacent Pelican Island NWR, with Pelican Island itself a
National Historic Landmark.

SOCIOECONOMIC ENVIRONMENT

The refuge is located in the Indian River Lagoon region, which was generally unaffected by human
activities until the early 1800s. Early activities included growing citrus, harvesting palmetto berries,
and growing pineapple. By the late 1800s, commercial fisheries opened up the Lagoon’s resources.
With repeated freezes devastating agricultural crops, cattle grazing increased in the region. Various
military facilities were developed in the region during World War Il. By the 1960s, National
Aeronautics and Space Administration’s (NASA’s) space program instigated considerable growth in
the area. The modern economy of the Indian River Lagoon is based on tourism and agriculture, as
well as on fishing, manufacturing, real estate, services, and government. In the 1990s, citrus was a
$2.1 billion industry in the Lagoon region (Indian River Lagoon National Estuary Program 1996).

By 2006, Florida’s population had soared to 18 million, with 77% living in Florida’s 35 coastal counties
(U.S. Census Bureau 2007). One of the resident counties of the refuge, Brevard, is in the top 10
most populated Florida counties. In 2006, more than 664,000 people lived in the two resident
counties of the refuge, and the average growth rate from 2000-2006 in the two counties of the refuge
was 12% (see Table 5) (U.S. Census Bureau 2007).

Table 5. Population Growth of Resident Counties between 2000-2006

County 2006 Population Gro;vggolgazérom
Brevard 534,359 10.9%
Indian River 130,100 13.1%
Total 664,459 12%
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Populations of nearby cities changed at varying rates from -0.8% to 25.3% between 2000 and 2006
(see Table 6, University of Florida 2006).

Table 6. Population Change between 2000-2006 of Adjacent Cities

Percent
. , 2006 Population . :
Adjacent City Population Change Location in Relation to Refuge
2000-2006
Indialantic 2.961 06 \r/;l;&l;nethe 20.5-mile stretch of the
Melbourne 76,742 6.9 | Within 15 miles of the refuge
Melbourne Beach 3308 08 adjacent to the northern edge of the
’ " | refuge
Palm Bay 96,683 17.9 | Within 15 miles of the refuge
Sebastian 21,666 25.3 | Within five miles of the refuge
Total 201,360 9.9

Population projections through 2015 indicate that the populations in the refuge's home and
neighboring counties are expected to grow substantially due to high growth rates (see Table 7)
(Lenze 2002). The projected population of the State of Florida is expected to increase by 44 percent
from 2000 to 2030 to over 28 million (U.S. Census Bureau 2007). Highest area population growth
rates are expected in nearby Osceola County (at 26 percent), followed by Orange County (at 22
percent). Indian River and Brevard counties are projected to grow by 14-15 percent respectively over
the 2005 population to nearly 750,000. Orange County is expected to remain the most populated
county in the vicinity of the refuge (Lenze 2002).

Table 7. Projected Population Growth of Area Counties

S AN [FET Rl PO:S:a(:ion Posg;laiion Grswtjﬁ(ztzz%S)
Brevard 519,100 562,300 599,400 15.5%
Indian River 126,400 136,300 144,000 13.9%
Orange 1,029,500 1,147,100 1,258,800 22.3%
Osceola 202,600 232,100 255,400 26.1%
St. Lucie 217,200 238,000 256,600 18.1%
State of Florida 17,616,400 19,075,600 20,388,600 15.7%
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Economic conditions are generally good for the two resident counties of the refuge. While the
median household income for Florida in 2004 was $40,900, Brevard County’s was $44,248 and
Indian River County’s was $41,522 (U.S. Census Bureau 2007). While these values are slightly
below the national average, it is estimated that in 2004 approximately 9.2% of the population of
Brevard and Indian River counties lived below the poverty line, which was less than the national
poverty rate of 12.7% (U.S. Census Bureau 2007). Further, in 2006, the unemployment rates for
Brevard and Indian River counties were below the state and national rates at 3.3% and 4.2%
respectively (the State of Florida’s rate was 3.3% and the U.S.’s rate was 4.6% in 2006) (Florida
Agency for Workforce Innovation 2007). According to the 2004 Florida Price Level Index, the cost of
living in Brevard County was 3.33% below the state average and in Indian River County it was 4.19%
below the state average (University of Florida 2004). In both counties, food costs were above the
state average, while healthcare, housing, other goods and services, and transportation costs were
below the state average (University of Florida 2004).

The State of Florida is anticipated to reach 20.4 million by 2015 (Lenze 2002) and over 28 million by
2030 (U.S. Census Bureau 2007). The populations of Brevard and Indian River counties continue to
be predominantly white (each at 87%) and older, with considerable increases in the Hispanic
category (U.S. Census Bureau 2007). Brevard County’s median age rose to 41.4 years of age with
20% aged 65 and older, while Indian River County’s median age is 47 with over 29% aged 65 and
older (U.S. Census Bureau 2007).

The challenges and opportunities represented by projected growth and changes in the population
around the refuge include the challenges associated with a rapidly aging population and the
subsequent impacts on the economy in terms of available workforce, the challenge of a weakening
per capita income and the impacts of a low labor force participation rate and a weak job mixture (e.g.,
Brevard County is overly reliant on low-paying retail sector jobs with few higher-paying jobs in other
job sectors), the challenge of diversifying the local economy, and the opportunity to capitalize upon
strong social and economical conditions (e.g., both counties have low crime rates, low poverty rates,
strong job growth, well-educated populations, an attractive climate, and access to the Intracoastal
Waterway and the Atlantic Ocean) (Market Street Services, Inc. 2001).

The Indian River Lagoon is renowned for its recreational and ecotourism opportunities and for its
world class fishing. The seagrass beds of the Indian River Lagoon act as nursery grounds that
support an $800 million dollar industry to the local economy (Apogee 1996). Commercial and
sport fishing, tourism, and real estate development are the mainstay in this area. In 1995
residents and tourists valued the Indian River Lagoon at over $733 million, including spending on
recreational activities (e.g., rental of fishing boats), commercial fish landings (e.g., seafood
sales), and Lagoon-front property (e.g., home purchases) (Apogee 1996). [Of this $733 million,
access to the resources, valued at $200 million, is not reflected in market transactions (Apogee
1996).] An estimated $54 million was spent on recreational fishing in the Lagoon in 1990 with an
anticipated escalation to $87 million by 2010 (Milon and Thunberg 1993). Fishing activity in the
Indian River Lagoon comprises 50% of Florida’s east coast catch (Brevard Nature Alliance 2001).
Brevard County’s Office of Tourism estimated that more than 650,000 anglers fished in these
waters in 2001 (Brevard Nature Alliance 2001).

Wildlife viewing has emerged as an important economic value to the State of Florida, generating an
estimated $477 million in retail sales in Florida alone from birdwatching (Florida Fish and Wildlife
Conservation Commission 2001). The Florida Fish and Wildlife Conservation Commission estimates that
the economic impact of wildlife viewing in the state of Florida is nearly $1.8 billion (Harding 2004b) and
that out-of-state visitors spend $192 per day on wildlife viewing activities (Harding 2004a). Brevard
County pulls in an economic value of over $56 million from wildlife viewing activities (Florida Fish and
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Wildlife Conservation Commission 2003). Statewide, birding and associated activities are attracting a
substantial dollar amount for Florida. In an effort to further promote this growing trend, FWC has
developed birding calling cards that visitors can leave at area businesses that state they have come to
that community specifically to birdwatch. The FWC also developed the Great Florida Birding Trail, a
2000-mile trail that links bird watching sites in Florida. The Indian River Lagoon region has over 40 Great
Florida Birding Trail sites. Two trails on the refuge are within the Great Florida Bird Trail system.

REFUGE ADMINISTRATION AND MANAGEMENT

The establishment of Archie Carr National Wildlife Refuge was made possible by a multi-agency land
acquisition and conservation partnership. State and local governments participated by adding on to
the protected areas of the refuge to include the last remaining high-quality natural areas of the barrier
island ecosystem. Partners in the land acquisition effort include the U.S. Fish and Wildlife Service,
the Florida Department of Environmental Protection, Brevard County, Indian River County, the
Richard King Mellon Foundation, The Conservation Fund, and The Nature Conservancy.
Coordination efforts have been enhanced by the formation of the Archie Carr Working Group, which
is composed of representatives from numerous agencies and organizations and the local community.
The members of this Working Group have a diversity of interests and objectives, but share a common
vision of protecting this globally important area (DeFreese 1998).

The headquarters office for both Archie Carr and Pelican Island is currently co-located with the South
Florida Ecological Services Field Office in Vero Beach, Florida.

LAND PROTECTION AND CONSERVATION

Public ownership in and around Archie Carr NWR reaches beyond the U.S. Fish and Wildlife Service and
includes the State of Florida, Brevard County, and Indian River County. In response to the substantial
development pressures experienced by this area, these governmental entities participated in a
coordinated land acquisition effort, which has resulted in the purchase of approximately 2,669 acres /
1,079 ha (as of 2007). Figures 7-1 through 7-5 outline the land status of the refuge. Of these lands, the
Service owns 173 acres (70 ha) and leases 85 acres (34 ha) from the state (for a total of 258 acres/104
ha). To further the goals of this land acquisition effort, the Richard King Mellon Foundation also
purchased lands within the area of Archie Carr NWR and then donated them to the Service, Brevard
County, and Hubbs-SeaWorld Research Institute. To date, the Richard King Mellon Foundation has
donated 231 acres (93 ha) to various entities, including 127 acres (51 ha) to the Service.
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Figure 7-1. Land Status for Archie Carr NWR - Segment 1
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Figure 7-2. Land Status for Archie Carr NWR - Segment 2
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Figure 7-3. Land Status for Archie Carr NWR - Segment 3 North
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Figure 7-4. Land Status for Archie Carr - Segment 3 South
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Figure 7-5. Land Status for Archie Carr NWR - Segment 4
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The existing land and water management partners in the Archie Carr NWR area include: the State of
Florida [e.g., Department of Environmental Protection (FDEP) — Florida Park Service, Division of
State Lands, Bureau of Beaches and Coastal Systems, and Office of Coastal and Aquatic Managed
Areas; Florida Fish and Wildlife Conservation Commission (FWC) — Imperiled Species Management
Section; and St. Johns River Water Management District]; Brevard County (e.g., Environmentally
Endangered Lands Program, Parks and Recreation Department, Natural Resources Management
Office, and Brevard County Mosquito Control); and Indian River County (e.g., Parks Division, Coastal
Engineering Section, Environmental Planning Section, and Indian River Mosquito Control). Research
partners include FWC - Fish and Wildlife Research Institute, the University of Central Florida (UCF),
the University of Florida (UF), Florida Institute of Technology (FIT), University of North Carolina
(UNC) — Chapel Hill, and Hubbs-SeaWorld Research Institute. Education and outreach partners
include the Friends of the Carr Refuge (FOCR), Caribbean Conservation Corporation (CCC)/Sea
Turtle Survival League (STSL), The Ocean Conservancy, and the Sea Turtle Preservation Society.
Other partners include local residents and neighbors, businesses, and political representatives. The
local partnerships have proven successful for land acquisition and public outreach.

The Service owns eight lots in a beachside community called SeaView. Three of these lots are
ocean-front and five are along A1A, adjacent to other Archie Carr and Pelican Island properties. The
three lots are not contiguous. The properties protect an old maritime hammock and beach dune that
has supported listed Southeastern beach mice and rare eastern woodrats.

VISITOR SERVICES

Consistent with the provisions outlined in the National Wildlife Refuge System Improvement Act, the
Service will continue working with partners to provide quality compatible wildlife-dependent recreation
programs. At the Archie Carr NWR, these include fishing, observing and photographing wildlife, and
participating in environmental education and interpretation (see Figure 8). These priority public uses
provide the public with an opportunity to learn about, enjoy, and appreciate natural resources, but not
at the expense of the natural environment. Any allowed use of the refuge, including these priority
public uses, must be determined to be compatible with the refuge’s purposes and with the mission of
the National Wildlife Refuge System (see Appendix V for the compatibility determinations).
Fundamental and supreme to the provisions of these uses is the provision of viable and diverse fish
and wildlife populations and the habitats upon which they depend. Those uses that do not support
the purposes of the refuge, that threaten or disturb fish and wildlife populations, or that are not
compatible public uses will be phased out on the refuge. Currently, compatibility determinations have
not been completed for all recreational uses occurring on Service lands of the refuge and the refuge
is generally closed to the public. With the exception of a few minor foot paths, the only portion of
Service properties along the Atlantic Ocean that are open to public use are those areas eastward of
the seaward extent of the dune vegetation to mean high water. Visitors access the refuge through
partner properties by walking along the beach and accessing Service properties above mean high
water. One beach access trail is located on Service lands: the long used Spanish House trail near
Sebastian Inlet State Park. Fishing activities also occur on refuge properties, above mean high water
along the shorelines of the Indian River Lagoon. As with the Atlantic Ocean side, access to these
Lagoon shorelines is from partner properties.
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Figure 8. Public Use Map
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The Archie Carr Refuge Partnership

As a fragmented, linear refuge, Archie Carr NWR exists within a larger context of lands and waters
managed by a variety of entities for conservation and visitor services, locally referred to as The Carr
Refuge or the Archie Carr Refuge partnership. In 2006, an estimated 195,000 visitors accessed the
lands and waters of the Archie Carr Refuge partnership to observe wildlife, hike, fish, sunbathe and
swim, surf, and learn about sea turtles and the barrier island ecosystem. Within the acquisition
boundary of the Archie Carr Refuge partnership, three beach accesses are within Sebastian Inlet
State Park (the fifth most visited state park in Florida, which provides services to 750,000 visitors
annually) with one of those accesses crossing Service-owned property; additional sites include eight
Brevard County beach parks and beach accesses; three Indian River County beach parks; and three
foot trails through pristine barrier island ecosystems on Brevard County’s Environmentally
Endangered Lands on the west side of State Road (SR) A1A.

No visitor center or visitor contact facilities exist on Service-owned lands within the Archie Carr NWR.
Existing land management partners are currently providing and planning for adequate levels of visitor
facilities on lands acquired primarily for public access and recreation. As a result, Service-owned
lands within the Archie Carr NWR are being managed for conservation, as developing major visitor
facilities on Service lands would only duplicate our partners’ efforts. The refuge administrative office
is co-located with the Service’s South Florida Ecological Services Field Office in Vero Beach, 25
miles south of the refuge. The refuge employs one Park Ranger dedicated to visitor services and this
employee divides time between both the Archie Carr National Wildlife Refuge and Pelican Island
National Wildlife Refuge.

The majority of public access to the Archie Carr NWR is through partner lands via SR A1A, which is
part of the Indian River Lagoon Scenic Highway under America’s Byways program. The main
visitation to the Archie Carr NWR is through Sebastian Inlet State Park and county beach parks. The
Spanish House beach access point is located on Service lands, adjacent to Sebastian Inlet State
Park. Some visitors are attracted to The Carr Refuge for its world renowned designation as the most
important nesting beach for loggerhead sea turtles in the Western Hemisphere. Table 8 provides a
breakdown of visitor use areas within the refuge.

Welcoming and Orienting Visitors

Welcome signs to the Archie Carr NWR are posted at both the northernmost and southernmost
boundaries on SR A1A to let the general public know that they are entering the refuge. Between
Brevard County’s and Indian River County’s departments of parks and recreation and Sebastian Inlet
State Park, 14 public beach accesses provide access to the Archie Carr NWR from SR A1A.
Although each access is posted by its respective county as a beach park, each access features a sea
turtle information sign at the dune crossovers and three access points each have a Service
interpretive kiosk providing information on the refuge, sea turtles, and Dr. Archie Carr. In addition,
four foot trail accesses traverse the Archie Carr NWR, three of which are owned and managed by
Brevard County Environmentally Endangered Lands Program and one is owned and managed by
Sebastian Inlet State Park. Each foot trail hosts an interpretive kiosk with a map to help orient
visitors. In 2006, the Brevard County Environmentally Endangered Lands Program and the
Caribbean Conservation Corporation broke ground on the Barrier Island Sanctuary Management and
Education Center (Barrier Island Center) on SR A1A within the Archie Carr NWR. Since no Service
operated visitor center exists, this new facility will serve as the focal point for welcoming and orienting
visitors entering the Archie Carr NWR.
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Table 8. Visitor Use Areas (Predominantly on Partner Properties)

Public Access

Ownership & Management

Access Type

Coconut Point Park

Brevard County Parks &
Recreation

Improved beach access

Juan Ponce de Leon Landing

Brevard County Parks &
Recreation

Improved beach access

Coconut Point Sanctuary

Brevard County
Environmentally Endangered
Lands Program

Unimproved foot trail access

Atlantic Drive Beach Access

Brevard County Parks &
Recreation

Unimproved beach access, 2
parking spots

River Drive Beach Access

Brevard County Parks &
Recreation

Unimproved beach access 1
parking spot

Judith Resnick Memorial Park

Brevard County Parks &
Recreation

Unimproved beach access, 4
parking spots

Maritime Hammock Sanctuary

Brevard County
Environmentally Endangered
Lands Program

Unimproved foot trail access

Ballard Cove Beach Access

Brevard County Parks &
Recreation

Unimproved beach access no
parking spots

Barrier Island Center Trail

Brevard County
Environmentally Endangered
Lands Program

Unimproved foot trail access

Barrier Island Sanctuary
Management & Education
Center

Brevard County
Environmentally Endangered
Lands Program

Future visitor center

Bonsteel Beach Park

Brevard County Parks &
Recreation

Primitive beach access, ~16
parking spots

River Oaks Road Beach Access

Brevard County Parks &
Recreation

Unimproved beach access

Sebastian Inlet State Park /
ACNWR, Spanish House
(Brevard County)

Florida Department of
Environmental Protection,
U.S. Fish and Wildlife Service

Unimproved beach access
and foot trail access, 20
parking spots

Sebastian Inlet State Park, North
(Brevard County)

Florida Department of
Environmental Protection

Improved beach access

Sebastian Inlet State Park,
South (Indian River County)

Florida Department of
Environmental Protection

Improved beach access

Ambersands Beach Park

Indian River County Parks &
Recreation

Unimproved beach access

Treasure Shores Park

Indian River County Parks &
Recreation

Improved beach access

Golden Sands Park

Indian River County Parks &
Recreation

Improved beach access
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Environmental Education and Interpretation

No Service facilities or staff are available to support environmental education and/or interpretive
programs. Several partners, including the Caribbean Conservation Corporation, Friends of the Carr
Refuge, the Sea Turtle Preservation Society, Vero Beach Disney’s Resort, and the Environmental
Learning Center are providing opportunistic off-site environmental education to schools and/or
children in the area. Environmental education will be a major focus of the new Barrier Island
Sanctuary Management and Education Center. The maijor interpretive theme of this facility will
revolve around sea turtle conservation, while emphasizing barrier island habitats and wildlife.

Wildlife Observation, Photography, and Interpretation

The Brevard County Environmentally Endangered Lands Program manages three foot trails on the
west side of SR A1A within the Archie Carr NWR at Coconut Point Sanctuary, Maritime Hammock
Sanctuary, and the Barrier Island Center. Combined, these trails provide visitors with four and a half
miles of foot access through a variety of habitats, including coastal strand, oak scrub, coastal oak
forest, maritime and hydric hammock, and mangrove swamp. Informational kiosks are located at
each of the three trailheads and the trails provide the public with unique access and interpretation of
the barrier island ecosystem. Within the Coconut Point Sanctuary, and adjoining Service-owned
refuge property, is the only known family of the Threatened Florida scrub-jay within the refuge, which
is an excellent place to observe other rare wildlife and plants. All three trails have been nominated by
Brevard County for inclusion in the 2007 update to the state’s Great Florida Birding Trail.

Currently, bird watching in the refuge is promoted through the Great Florida Birding Trail program at
two sites: Coconut Point Beach Park and Sebastian Inlet State Park. Both sites were incorporated
into the Great Florida Birding Trail system in 2000. The most common wildlife observation activity on
the refuge is watching shorebirds on the beach.

The most popular wildlife observation activities on the refuge are the guided sea turtle watch
programs, where visitors have the opportunity to watch a sea turtle nesting up close on the beach.
These formal interpretive programs are permitted statewide by the Florida Fish and Wildlife
Conservation Commission and are conducted in the Archie Carr NWR each June and July by refuge
staff and volunteers and conservation partners, Sebastian Inlet State Park and the Caribbean
Conservation Corporation. In addition to providing quality wildlife observation opportunities, this
program provides valuable information on sea turtle conservation and is the keystone program for
sea turtle education in the refuge and in the state. Since no Service-owned facilities are located in
the Archie Carr NWR, CCC and refuge staff relies on both state and county facilities to conduct the
sea turtle watch programs. Among the partnerships, approximately 800 people have the opportunity
to participate in this program annually within the Archie Carr NWR, and although this serves a large
number of people, it still is not meeting the public demand for these unique programs. With the
completion of the Barrier Island Sanctuary Management and Education Center, turtle watch
programs will be conducted out of this facility and should double the number of visitors currently
served. In addition, various interpretive guided walks are planned as part of the activities to be
conducted out of the new Barrier Island Center.

Communicating Key Issues with Off-site Audiences

With only one Park Ranger designated to support visitor services and with no Service-owned or
managed visitor facilities, the refuge relies heavily on a variety of partners to accomplish interpretive
and outreach activities associated with the Archie Carr NWR. The Friends of the Carr Refuge
(FOCR), the refuge’s non-profit support group, funds and assists in the distribution of a sea turtle
brochure, which serves as the only refuge related brochure. Among other things, management and
collaboration of interpretation and outreach efforts within the refuge are accomplished through the
Archie Carr Working Group, a group of individuals representing the land management agencies
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within the refuge along with the non-profit organizations, private companies, and local citizens with a
vested interest in supporting the Archie Carr NWR. These partners are fully engaged and supportive
of the refuge and their interpretive and outreach efforts of refuge resources include: off-site
interpretive programs for schools, universities, civic organizations, clubs, and many other interested
groups; TV, radio, and newspaper interviews; news releases on a variety of special events and/or
key resource issues; exhibits, publications, brochures, and educational materials; Service and
partner websites; refuge special events (i.e., Pelican Island Wildlife Festival); participation in
conservation partner special events; and relationships with other partners, such as the Friends of the
Carr Refuge, Sea Turtle Preservation Society, Ocean Conservancy, Caribbean Conservation
Corporation, Pelican Island Preservation Society, Pelican Island Audubon Society, Space Coast
Audubon Society, Florida Audubon Society, Indian River Land Trust, Marine Resources Council,
Turtle Coast Sierra Club, and Disney Wildlife Conservation Fund. In addition, the NESTS (Neighbors
Ensuring Sea Turtle Survival) Program was created by members of the Archie Carr Working Group,
which sought to develop a sea turtle friendly certification program that would recognize neighbors’
efforts to ensure sea turtle survival. The NESTS Program is designed to increase community
involvement in protecting sea turtle nesting beaches and habitat.

Hunting and Fishing

The Archie Carr NWR is not open to hunting. Surf fishing occurs through partner access points, but
the Service is not actively engaged in administering a fishing program on Service lands. Surf fishing
occurs on the beach through public accesses managed by the state or county partners; however no
visitor counting systems are in place to estimate the number of users participating in fishing activities.
Sebastian Inlet State Park, also within the boundary of the Archie Carr NWR, manages a large fishing
program through jetty access and fishing piers at the Inlet. Concern exists regarding with how to
regulate unofficial dune access, or social trails, for fishing and surfing events that occur on both
Service and partner lands within the refuge.

Volunteer Program

Volunteers continue to be a major contributor to the success of the Refuge System. In 2005, nearly
38,000 volunteers contributed more than 1.4 million hours on refuges nationwide, a service valued at
more than $25 million in work on behalf of wildlife and wildlife conservation. At Archie Carr National
Wildlife Refuge in fiscal year 2006, 21 volunteers contributed 430 hours to help with the turtle watch
programs, remove exotic and invasive plants, and conduct sea turtle surveys. The volunteer program
is run by the refuge’s Park Ranger as a collateral duty with Pelican Island National Wildlife Refuge.
Volunteers are shared between the refuge, Brevard County Parks and Recreation and Sebastian Inlet
State Park (SISP). An active recruitment and training effort provides materials and equipment for
volunteers to safely do their jobs. The refuge has a partnership with SISP to provide an RV site, when
available, for work camper volunteers. Archie Carr NWR volunteers are recognized at an annual
dinner and field trip with Pelican Island National Wildlife Refuge volunteers and are supported by the
Friends of the Carr Refuge and the Pelican Island Preservation Society (the official support group of
Pelican Island National Wildlife Refuge).

Friends Group

The Friends of the Carr Refuge is the official support group for Archie Carr National Wildlife Refuge.
As a subsidiary organization formed under the 501(c)(3) of the Sea Turtle Preservation Society,
FOCR’s main goals are to support the Archie Carr NWR through special programs, outreach
programs, educational activities, volunteer coordination, and fund raising for refuge projects. No
Memorandum of Agreement currently exists between FOCR and the Service.
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PERSONNEL, OPERATIONS, AND MAINTENANCE

Archie Carr NWR has no staff, however, the staff assigned to Pelican Island NWR manage Archie
Carr NWR as a collateral duty. The current staff (as of 2007) includes the Wildlife Refuge Manager,
Wildlife Refuge Specialist (Assistant Refuge Manager), Park Ranger, and Administrative Assistant
(see Figure 9). Both the Park Ranger position and the Administrative Assistant positions are being
eliminated as part of the Service’s Southeast Region Workforce Management Plan in addition to the
previously eliminated Wildlife Biologist and Biological Science Technician positions. Seasonally, as
funds are available, a temporary Biological Science Technician is hired during the summer months to
conduct sea turtle surveys. Biological work is performed under special use permits or cooperating
agreements with the University of Central Florida and the University of Florida.

Since the refuge lacks maintenance positions, most maintenance work is contracted out to other
entities. In 2004 two refuge buildings were destroyed by hurricanes and another was damaged. As
of 2007 the Archie Carr NWR has just one support building located on the refuge: the Jordan Beach
House, which is currently utilized by the University of Central Florida for sea turtle research and
survey efforts on the refuge. A contract is in place to build a bunk house at Archie Carr NWR to
replace the two buildings destroyed in 2004. Construction is anticipated to be complete in 2008.

The refuge currently uses three storage bays located at Sebastian Inlet State Park under a Grant
Agreement. In addition several temporary storage buildings are located at Pelican Island NWR. Two
small buildings are under contract to be built at Pelican Island NWR: a small pole shed for storing small
equipment and lumber and a small concrete building to be used for chemical storage. All refuge roads
are small, unimproved sand roads, except for the paved shell driveway at the Jordan House.

Figure 9. Archie Carr NWR Organizational Chart
(All staff are assigned to and shared with Pelican Island NWR)

Wildlife Refuge
Manager

Administrative
Assistant (targeted
for elimination)

Wildlife Refuge
Specialist (Assistant
Refuge Manager)

Park Ranger Wildlife Biologist Biological Science Biological Science
(targeted for (eliminated) Technician Technician
elimination) (eliminated) Seasonal (vacant)
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Ill. Plan Development

SUMMARY OF ISSUES, CONCERNS, AND OPPORTUNITIES

December 1999 officially began the planning process with preplanning activities such as gathering
data and information, meeting with Archie Carr NWR staff and Merritt Island NWR Complex staff,
meeting with the Archie Carr Working Group, meeting with intergovernmental partners, visioning, and
preparing for the public scoping phase of the planning process. To include the governmental
partners in the planning process, an Intergovernmental Coordination Planning Team was formed (see
the Environmental Assessment, Chapter V for a list of the agencies and staff involved in this team).
Team meetings were conducted between January and May 2000. The Intergovernmental
Coordination Planning Team identified items such as existing and needed data, refuge resources,
issues, concerns, affected members of the public, vision ideas, and public participation issues. As a
group, this Intergovernmental Team prioritized its top issues to be addressed by the refuge over the
15-year life of the Plan (see Appendix IV for a summary list of these issues).

A Service Core Planning Team was assembled and held a series of meetings in preparation for
conducting the planning effort and in advance of public scoping. Public scoping commenced on

April 24, 2000, including notices in the Federal Register (on April 24 and May 12, 2000) and in local
newspapers (on April 28-30 and May 19-20, 2000). Additional information about the planning process
and public scoping was provided through informational flyers, planning updates, several articles in the
local newspapers, and postings on the Service’s Internet web sites (http://www.fws.gov/Merrittlsland,
http://mww.fws.gov/Pelicanisland, and http://www.fws.gov/ArchieCarr). Given the proximity of the two
refuges, several shared issues, and many overlapping interested parties, joint public meetings were
held for Pelican Island and Archie Carr NWRs.

Utilizing existing public mailing lists of the refuge, as well as public mailing lists from various
governmental partners, more than 1,200 informational flyers were initially mailed. This first flyer
invited participation in the planning process through a variety of means, including public meetings,
letters, faxes, telephone calls, e-mail messages, and personal visits. The flyer also announced the
times and locations of the public meetings, provided other information, and described the purposes of
the two refuges. Afterwards, three neighborhood meetings were conducted on May 3, May 25, and
June 1, 2000. Outlining the planning process and highlighting the issues and concerns raised to
date, a June 2, 2000 Planning Update was mailed out to over 2,800 interested parties. Following this
Planning Update, two summary, countywide meetings were held on June 14 and June 15, 2000, in
Sebastian (Indian River County) and Melbourne (Brevard County).

The public meetings were attended by a total of 90 individuals representing a variety of interests and
organizations. Approximately 117 individuals, organizations, and governmental entities submitted
comments regarding the plans for Pelican Island and Archie Carr NWRs. Letters, faxes, email
messages, and phone calls were received from across the country. Comments from the public were
submitted by a variety of entities, ranging from a local middle school student to a coalition of six
organizations representing more than 700,000 members.

Members of the Service’s Core Planning Team met periodically to review public comments, data,
and information collected to write the Plan. In 2003, the Archie Carr NWR CCP was put on hold for
a variety of reasons (e.g., to develop draft and final CCPs for Pelican Island NWR). The Service re-
started the planning process in 2006 with professional reviews of the refuge to determine the
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status, trends, and conditions of refuge resources and facilities. A Wilderness Review was
conducted in 2006. Experts from the Service, State of Florida (including Fish and Wildlife
Conservation Commission, Department of Environmental Protection, and St. Johns River Water
Management District), Indian River County (Parks Division, Coastal Engineering Division, and
Environmental Planning Section), Brevard County (Natural Resources Management Office, Parks
and Recreation Department, and Environmentally Endangered Lands Program), University of
Central Florida, University of Florida, and Hubbs-SeaWorld Research Institute participated in a
Wildlife and Habitat Management Review of the refuge in 2006. A Visitor Services Review was
also conducted in 2006 and included representatives and experts from Brevard County, Indian
River County, Florida Department of Environmental Protection (Florida Park Service), Friends of
the Carr Refuge, Caribbean Conservation Corporation, Ocean Conservancy, and Florida Institute of
Technology. The information garnered from these reviews helped the planning team analyze and
develop recommendations for the draft Plan and EA.

During the preplanning and public scoping phases of plan development, a myriad of issues,
concerns, and opportunities were raised by the public, the Service, and other public agencies. Issue
identification is a major factor in determining future management goals and objectives, as well as
future projects. In addition to the general public scoping meetings, a series of meetings were
conducted with federal, state, and local government agencies. Coordination with the government
partners and the public is essential to ensure support for the Plan and identified projects. While some
of the issues and concerns raised during scoping are important to the future of the refuge, many are
not within the Service’s management jurisdiction or authority, and some are outside of its control.
Several opportunities raised during scoping are addressed by the Service in this Plan. A Service
planning team evaluated the long list of issues raised, identified the priority issues to be addressed
over the next 15 years, evaluated steps to rectify these issues and resource needs, and measured
the impact of plan implementation. The Core Team developed a list of goals, objectives, and
strategies to shape the management of the refuge for the 15-year life of the Plan. The priority issues
for the refuge to address during the 15-year life of the Plan are listed.

* Threats and impacts to threatened and endangered species

* Lack of law enforcement presence

* Fragmented, linear conservation lands under multiple jurisdictions

* Lack of needed staff and projects

* Ongoing development of the landscape

» Lack of public understanding, awareness, and appreciation of the human impacts to wildlife and
habitats

» Spread and impacts of exotic, invasive, and nuisance species

* Lack of information on refuge resources

Several management priorities were identified in response to the challenges resulting from the
fragmented, linear nature of the refuge, its location along a southeast Florida barrier island
system, the ongoing human population growth of this area, and historic management. Although
some of the challenges span more than one category, these priority issues are divided into four
management categories: wildlife and habitat management, resource protection, visitor services,
and refuge administration.

WILDLIFE AND HABITAT MANAGEMENT
As the landscape continues to develop, several impacts are experienced by the refuge and its

resources including loss and fragmentation of habitats; spread and impacts of exotic, invasive, and
nuisance species; water quality and quantity concerns; threats and impacts to threatened and
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endangered species; threats and impacts to native wildlife; and decreased habitat quality. The refuge
lacks baseline survey and monitoring data for most species (except sea turtles) using the barrier
island system and for refuge habitats, which further impact the refuge’s abilities to evaluate the status
and trends of refuge resources.

RESOURCE PROTECTION

The ongoing development of the landscape has direct impacts on the resource protection efforts of
the Service and the partners of the Archie Carr NWR. While real estate prices have stabilized or
declined in some cases recently (in 2007), overall the development pressures experienced in this
area have dramatically driven land prices upwards, making it more difficult for the Service and the
partners to acquire interests in these properties (e.g., through fee title acquisition, easements, and
agreements). Further, development has spread throughout the barrier island system. Many
properties which were undeveloped at the establishment of the refuge, just over 15 years ago, have
since been developed. This ongoing development of the landscape threatens not only wildlife and
habitat resources of the barrier island system, but also the archaeological and historical resources
that help define the cultural link to the past, present, and future.

With no regular Service law enforcement presence at Archie Carr NWR or Pelican Island, resource
protection is minimal. Law enforcement response comes from Merritt Island NWR, when necessary,
about 1.5 hours away or from the Service’s Zone Officer who could be located anywhere in the Zone
at any particular time, making for variable and long response times. Local and state law enforcement
officers respond to resource threats on partner lands.

VISITOR SERVICES

The priority visitor services management issues at the Archie Carr NWR are closely related to the
growth of the human population in Brevard and Indian River counties and the increase in tourism to
the area, the impacts associated with the growing population and tourism, and the associated
increase in demand for recreational and educational activities. The refuge is spatially located in
Brevard and Indian River counties with estimated 2006 county populations of 534,359 and 130,100
respectively (U.S. Census 2007). The human population growth rate from 2005 to 2015 for the
communities around the refuge is expected to average over 30%, with the State of Florida’s
anticipated growth rate for the same time period being 27% (Lenze 2002).

Due to the lack of refuge public use and law enforcement staff and lack of public facilities on Service
lands, the Service is committed to working with the state and county land management partners to
provide appropriate, compatible, and quality public use opportunities on partner lands. This planning
process identifies the importance of increasing public awareness and understanding of wildlife and
habitats to address the increasing impacts to and disturbance of wildlife and habitat from human
activities and use (e.g., vehicle collisions; wildlife disturbances and take; decreased water quality;
erosion; development; increased pollution, runoff, and trash and debris; and illegal access).

As the human population grows, the refuge is likely to be facing a variety of negative impacts,
including greater disturbances to nesting sea turtles on the beach at night and increased dune habitat
destruction created from user group conflicts. Greater disturbances to nesting sea turtles are likely to
result from increased coastal development, increased lighting, and increased human activity on the
beach at night. There is a natural human curiosity to watch sea turtles nesting at night.

Unfortunately, the current level of the state permitted sea turtle watch programs is not meeting the
public demand and many people prefer and will continue to seek out turtles on their own, thereby
causing greater disturbances to nesting females. In some areas current surf fishing access conflicts
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with management or with other beach users, while beach access in some areas causes habitat
destruction by the unauthorized creation of dune foot paths by fishermen, surfers, and other beach
goers looking to find less crowded beach areas.

REFUGE ADMINISTRATION

In looking at current and future management needs to serve the purposes, vision, and goals of
the refuge, several administration concerns arise. The first involves the fragmented, linear
conservation lands that exist on this developing barrier island system. Although colloquially
referred to as the Archie Carr NWR, the conservation lands of this barrier island system are under
multiple jurisdictions with different management perspectives, philosophies, and directives. The
Service, Brevard County (Parks and Recreation Department and the Environmentally Endangered
Lands Program), Indian River County (Parks Division and the Conservation Lands Program), the
State of Florida (Florida Park Service), and Hubbs-SeaWorld Research Institute all own and
manage conservation lands within the Archie Carr NWR. Further, many of the management units
of any one particular entity are too small to be effectively managed without integration and
coordination between the land managers of the neighboring conservation properties (e.g., for fire
management). Beyond the mix of jurisdictions and land managers, the refuge lacks the staff,
volunteers, and projects needed to pursue the purposes, vision, and goals of the refuge. A
distinct lack of law enforcement presence for these conservation lands is notable.

WILDERNESS REVIEW

Refuge planning policy requires a Wilderness Review as part of the comprehensive conservation
planning process. A Wilderness Review for the refuge was conducted in 2006. In summary, no
areas of the refuge were found suitable for designation as Wilderness at this time. The results of the
Wilderness Review are included in Section C, Appendix VII.

PUBLIC REVIEW AND COMMENT
Over 1,900 postcards were mailed out to those parties on the mailing list for the CCP to provide for

interested parties to request CD or paper copies of the Plan to review. The Draft CCP and EA
documents were also made available on the Internet.
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IV. Management Direction

INTRODUCTION

The Service manages fish and wildlife habitats considering the needs of all resources in decision-
making. But first and foremost, fish and wildlife conservation assumes priority in refuge management.
A requirement of the National Wildlife Refuge System Improvement Act of 1997 is for the Service to
maintain the ecological health, diversity, and integrity of refuges. Public uses are allowed if they are
appropriate and compatible with wildlife and habitat conservation. The Service has identified six
priority wildlife-dependent public uses (i.e., hunting, fishing, wildlife observation, wildlife photography,
environmental education, and interpretation) and they are addressed in this CCP.

Described below is the proposed Comprehensive Conservation Plan for managing the refuge over
the next 15 years. This proposed management direction contains the goals, objectives, and
strategies that will be used to achieve the refuge vision.

Four alternatives for managing the refuge were considered: A [Current Management (No Action)], B
(Rare, Threatened, and Endangered Species), C (Migratory Birds), and D (Wildlife and Habitat
Diversity). Each of these alternatives is described in the Alternatives section of the Environmental
Assessment. The Service selected Alternative B (Rare, Threatened, and Endangered Species) as
the proposed management direction.

Implementing the proposed action alternative will provide increased protection to Listed Species
(especially sea turtles) and is anticipated to result in increased populations. In addition, other wildlife
species and habitats as well as biodiversity are expected to benefit under this alternative. Resource
protection activities would be enhanced through a greater law enforcement presence and the
management of inappropriate uses. Visitor services would improve and adapt to the expected rise in
visitation. Finally, refuge administration activities would focus on contributing to the recovery of listed
species, as well as improving wildlife and habitat diversity through streamlined efforts and
strengthening local and regional partnerships.

VISION

Archie Carr National Wildlife Refuge protects a globally important sea turtle nesting beach, honoring
the efforts and achievements of the late Dr. Archie F. Carr. The Service has a responsibility to
ensure the continued protection of the refuge’s barrier island beaches to provide for the protection
and recovery of sea turtles and other federally and state listed species, while also protecting wildlife
and habitat diversity native to this system. Through a minimally developed landscape with limited
artificial lighting on the barrier island, the area and the refuge will serve as a model for resource
protection through partnerships amongst a variety of public and private interests. The refuge will
serve as a world-class living laboratory to foster excellence in biological and ecological research and
to enable integrated and adaptive land management. Based on best available science, the refuge
and its partners will conserve wildlife and habitat on the larger landscape level and contribute to the
recovery of threatened and endangered species. People will gain a better biological understanding
and appreciation of the wildlife and habitats of the refuge and the surrounding barrier island
ecosystem. An informed public should minimize human impacts to these resources.
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GOALS, OBJECTIVES, AND STRATEGIES

The goals, objectives, and strategies presented are the Service’s response to the issues,
concerns, and needs expressed by the planning team, the refuge staff and partners, and the
public and are presented in hierarchical format. Chapter V, Plan Implementation, identifies the
projects associated with the various goals, objectives, and strategies. To accomplish any of the
outlined goals, the Service, together with the larger Archie Carr Partnership, the public, and other
partners will need to work together.

These goals, objectives, and strategies reflect the Service’s commitment to achieve the mandates of
the National Wildlife Refuge System Improvement Act of 1997, the mission of the National Wildlife
Refuge System, and the purposes and vision of Archie Carr National Wildlife Refuge. With staffing
and funding as outlined in Chapter V, Plan Implementation, the Service intends to accomplish these
goals, objectives, and strategies within the next 15 years.

WILDLIFE AND HABITAT MANAGEMENT

The proposed wildlife and habitat management activities are divided into: rare, threatened and
endangered species; migratory birds; native wildlife and habitat; exotic, invasive, and nuisance
species; and climate change. A Habitat Management Plan would need to be developed for the
refuge in order to fulfill the goals, objectives and strategies outlined in this section.

Rare, Threatened and Endangered Species

WILDLIFE AND HABITAT MANAGEMENT GOAL 1: Remove the threats to and promote the
recovery of listed species occurring at Archie Carr National Wildlife.

1.a. Sea Turtles

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 1.a(1): Continue to work with the partners to
monitor and maintain the 21 miles (34 km) of beaches and nearshore habitats of the larger Archie
Carr NWR partnership to support annual nesting targets of at least 10,000 loggerhead nests and a
biennial target of at least 3,000 green sea turtle nests and 50 leatherback nests to support sea turtle
recovery efforts.

Discussion: Beaches along Archie Carr NWR are important nesting areas for three species of sea
turtles, all of them federally protected under the Endangered Species Act. In order to evaluate
whether these targets are met, daily surveys of the nesting beach is necessary. The Refuge will
continue to survey 5 miles (8 km) of beaches in northern Indian River County (Wabasso Beach),
facilitate the University of Central Florida and/or Hubbs-SeaWorld Research Institute to survey the
13 miles (21 km) of beaches in southern Brevard County (Carr Refuge Study Area) and coordinate
with Sebastian Inlet State park to survey the 3 miles (5 km) within state park boundaries. The
refuge and its partners would continue to conduct daily early morning surveys of refuge beaches
during the nesting season, to identify, enumerate, and evaluate nesting activities using
standardized criteria. The refuge and its partners would continue to assess hatching success,
emerging success, clutch frequency, and remigration interval to determine reproductive output and
help assess the status of sea turtle populations. The refuge and its partners would continue to
conduct daily sea turtle stranding surveys to record dead strandings and rescue live ones. Data
from stranding surveys help identify and enumerate in-water threats to sea turtles. Threats on the
nesting beach can also be identified during daily surveys. Short-term threats to nesting sea turtles
(and their eggs and hatchlings) include poaching, predation, tidal inundation, beach erosion (wash-
outs), beach accretion (entombments), artificial lighting, beach driving, and human disturbance.
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Long-term threats may increase with impacts resulting from climate change, including sea level
rise, higher frequency storm events, and salt water intrusion (Fish et al. 2005). Shorelines are
expected to retreat dramatically with the predicted sea level rise (Gilman et al. 2007, Nicholls et al.
2007) caused by global warming (Hume 2005). Human induced changes to the nesting beach may
exacerbate those impacts through beachfront development, beach armoring, and potentially
unsound beach renourishment practices. Through collaborative efforts with partners, the refuge
can work to reduce some of these harmful impacts and restore nesting habitat. Predator control is
addressed in Wildlife and Habitat Management Objective 1.a(2). Disorientations associated with
lighting and human disturbance is addressed in Wildlife and Habitat Management Objective 1.a(3).
Nighttime beach access is addressed under Wildlife and Habitat Management Objective 1.a(3) and
Visitor Services Obijective 6.b. Increased law enforcement can continue to minimize poaching and
reduce nest and hatchling destruction associated with unauthorized beach driving. Impacts
associated with tidal inundation and beach erosion can be lessened if dunes are left intact and if
sea walls, rock revetments, and geotextile tubes are avoided or removed. Unnatural beach
accretion usually occurs through beach renourishment or dune rebuilding and can be beneficial if
conducted with sound biological principles, but can also have impacts if designed improperly.
Short-term impacts can include nest entombment from sand placement or nest destruction from
heavy equipment of any nests missed by a nest survey and egg relocation program established to
minimize project impacts to nests. Long-term impacts can result if the beach renourishment or
dune rebuilding is designed improperly. Those impacts can include lower nesting success due to
increased beach width, scarping, and/or compaction and lower reproductive success if the sand
quality is poor. In addition, more information is needed to understand the importance of nearshore
habitats to sea turtle biology so that these areas can be protected. The refuge would also benefit
from partnerships to continue sea turtle research efforts. In addition, the refuge would work with
the Service’s Endangered Species Program to develop sea turtle recovery targets.

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 1.a(2): Within one year of Plan adoption, work
with the partners to lower sea turtle nest predation rates from the current level of about 10% to less than
five percent within the larger Archie Carr NWR partnership to support sea turtle recovery efforts.

Discussion: Sea turtle egg and hatchling predation is another serious threat to sea turtles.
Raccoons and other small predators can consume large numbers of eggs and hatchlings. While
the raccoon population is controlled to some extent by bobcats, disease, and vehicle collisions,
some areas in the Archie Carr NWR have historically experienced higher densities of raccoons than
would normally exist. These areas have had either an availability of surplus human food waste in
dumpsters and garbage cans or have had people actually feeding raccoons. Since 2003, the
refuge has conducted a trapping program as outlined in the refuge’s Predator Control Plan. The
objective of the program is to reduce the number of raccoons that target turtle nests by setting traps
at locations where nests have been raided by raccoons. This approach is responsive to abnormally
high incidences of raccoon depredation and targets only raccoons that are preying on turtle nests.
This method may remove fewer raccoons than other trapping programs, but effectively reduces
depredation rates on sea turtle nests to less than 10%. The refuge would work with volunteers,
other agencies, private landowners, researchers, and other partners to broaden efforts at removing
targeted raccoons from public and private lands and achieve at a maximum depredation rate on
sea turtle nests of five percent or less.

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 1.a(3): Within two years of Plan approval,
work with the partners to minimize human disturbance and impacts to nesting sea turtles and
hatchlings on the 20.5 miles (33 km) of beaches of the larger Archie Carr NWR partnership to support
sea turtle recovery efforts.
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Discussion: Human disturbance can adversely affect nesting sea turtles, causing disorientation or even
nest abandonment. The Archie Carr NWR is experiencing an increase in human activity on the beach
at night during the nesting season. People are reportedly looking for nesting sea turtles to watch and
inadvertently disturb sea turtles when they approach them, many times with bright flashlights. The
refuge would focus law enforcement efforts in problem areas where repeated incidents of turtle
harassment have been reported. Law enforcement officers would warn and educate those individuals
that are simply ignorant in their pursuit of having a close encounter with a sea turtle and cite or arrest
only those who blatantly disregard warnings or engage in intentional harassment or harm of sea turtles.
The refuge would also work with the partners to conduct public education campaigns to minimize
harassment of nesting females and hatchlings. The refuge would also work with the partners to
increase the number of interpretive nighttime turtle walks to meet demand and minimize overall
disturbance to nesting females and hatchlings. Working with partners to physically close and lock all
public beach parks and accesses during the nesting season would also contribute to reducing the
incidence of people conducting unauthorized turtle walks and disturbing nesting sea turtles. Beachfront
lighting interferes with nesting behavior and can disorient hatchlings. With additional law enforcement,
the refuge would work with the local jurisdictions to assist them in their lighting ordinance education and
enforcement. Nighttime beach access is also addressed under Wildlife and Habitat Management
Objective 1.a(1) and Visitor Services Objective 6.b.

1.b. Southeastern Beach Mouse

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 1.b(1): Over the life of the Plan, work
with the partners to evaluate and manage those habitats that could serve Southeastern beach
mice within the larger Archie Carr NWR partnership and continue to work with the partners to
support translocation efforts from donor sites to the refuge to support recovery efforts for the
Southeastern beach mouse.

Discussion: The Southeastern beach mouse was first described in 1889 by Frank Chapman in
Brevard County at what is now considered the Archie Carr NWR. The Southeastern beach mouse
historically occurred along about 174 miles of Florida’s southeast coast, from Ponce Inlet in Volusia
County southward to Hollywood in Broward County, and possibly as far south as Miami Beach in
Dade County. Based on the most recent published literature, this subspecies is currently restricted to
about 50 miles of beach occurring in Volusia County, Brevard County, and scattered locations in
Indian River and St. Lucie counties. The Southeastern beach mouse is thought to be extirpated from
most of the refuge, especially north of Sebastian Inlet. Remnant populations exist on the refuge in
Indian River County at Sebastian Inlet State Park (south of the Inlet), Segment 4 of the refuge, and
Pelican Island NWR, adjacent to Segment 4. Predation is the primary cause of mortality of adult
beach mice. Increased urbanization of the coastal environment has also resulted in a greater
abundance of feral, semi-feral, and free roaming domestic cats. The refuge would work with partners
to discourage the introduction and establishment of feral and semi-feral domestic cats in beach
mouse habitat and remove any feral cats found in beach mouse habitat. The refuge would work with
partners to prevent the establishment of feral cat colonies, including Trap/Neuter/Release (TNR)
colonies anywhere near the Archie Carr NWR or other conservation lands. Loss of habitat is another
key factor. Habitat essential for the recovery of the Southeastern beach mouse includes the sea oats
zone of primary coastal dunes and swales. This habitat has been lost in some areas due to
accelerated beach erosion. The refuge would work with the state and other partners to manage and
restore the habitat at the refuge through the use of mechanical clearing, prescribed burning, and
exotic plant removal. The refuge would continue to restore the dunes by planting sea oats and other
suitable dune vegetation. Beach renourishment projects should avoid impacting the dunes by placing
sand outside the primary dune system. The refuge would work with partners to reestablish beach
mouse populations at the refuge and monitor new populations to determine the success of the
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reintroduction of beach mice. Additional surveys are needed to ascertain the status of the
Southeastern beach mice throughout the Archie Carr NWR, including refugia habitat (e.g., old fields
and abandoned citrus groves).

Strategies:
o Coordinate management between ACNWR, Pelican Island NWR, and Sebastian Inlet State
Park

o Restore habitat — plant and manage for sea oats and other forage plants, conduct regular
prescribed burning, and use mechanical cutting of vegetation

o Reestablish three populations/locales
Work with partners to discourage feral cat Trap-Neuter-Return programs near refuge lands
(FWC 2003).

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 1.b(2): Within seven years of Plan adoption,
work with the Service’s North Florida and South Florida field offices to develop Southeastern beach
mouse recovery targets for the refuge.

1.c. Gopher Tortoise

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 1.c(1): During the life of the plan, work with
the partners to enhance refuge habitat management activities to protect and maintain approximately
300 acres (121.5 ha) to support gopher tortoises using the refuge (Figure 10).

Discussion: Gopher tortoises require an abundance of herbaceous cover for grazing, conditions
typically found in areas with an open canopy and sparse shrub cover which allows sunlight to reach
the ground floor (Florida Fish and Wildlife Conservation Commission 1987). Without periodic fires
that create suitable foraging areas for gopher tortoises, the ground cover is replaced by larger,
unsuitable plant species. Through prescribed burning, mowing, planting forage, and other
mechanical treatments and management techniques, favorable tortoise grazing areas can be
maintained. The refuge would work with the partners to develop a management plan for gopher
tortoise habitat within the entire partnership boundary. Another 200 acres (81 ha) could be restored
for scrub-jays and also provide enhanced habitat for gopher tortoises.

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 1.c(2): Within two years of the Plan’s
adoption, begin working with the partners to minimize impacts to gopher tortoises from vehicle
collisions.

Discussion: Vehicle collisions are a main cause of gopher tortoise injuries and mortality. This is
especially important in areas where road rights-of-way are frequently mowed, creating favorable
grazing areas. Gopher tortoises occupy contiguous habitat managed by both the refuge and Brevard
County. A number of strategies to reduce this impact could be evaluated by the refuge and partners
for implementation. A few of these strategies are listed.
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Figure 10. Proposed Mangrove and Scrub Restoration Areas
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Strategies:

e Coordinate with FDOT to build roadway underpasses (especially during roadway maintenance
work for logistical reasons)

e Coordinate with FDOT and Brevard County to install gopher tortoise crossing signs (e.g., give
‘em a brake)

o Coordinate with FDOT to reduce speed limits in high-risk areas and enforce existing speed
limits, especially at Coconut Point Sanctuary/Juan Ponce de Leon Landing Park and Maritime
Hammock Sanctuary/Judith Resnick Memorial Park.

o Create barriers to movement (e.g., use fencing and provide for foraging needs within fenced
areas)

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 1.¢(3): Within 10 years of the Plan’s
approval, assess population status and trends of gopher tortoises using the refuge.

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 1.c(4): Within 10 years of the Plan’s
approval, determine carrying capacity for refuge lands.

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 1.c(5): Within 10 years of the Plan’s
approval, evaluate the need for relocation within the larger Archie Carr NWR partnership and the
potential for receipt of translocated tortoises from off-site.

Discussion: With the exception of occasional surveys performed by visiting researchers, little is
known about the gopher tortoise population using the refuge and adjacent lands. An assessment of
the population status and trends, including diseases, would help establish important baseline
information on which management decisions would be based. The refuge would evaluate the
location, abundance, and habitat use of gopher tortoises on all Archie Carr NWR lands. The area
currently managed for scrub habitat (100 acres/40.5 ha) could conceivably support up to 40 male
tortoises and 200 female tortoises. Working with the partners, the refuge would survey and map the
locations of all gopher tortoise burrows on Archie Carr NWR and partner lands. These survey and
monitoring efforts would expand on Dr. Ehrhart’s work, including the development of additional
burrow assessment techniques (e.g., use burrow cams). As part of the recovery effort, the refuge
would work with partners to develop carrying capacity data, assess the need for relocation, and
identify sites for translocation from non-Service sites. The refuge would work with the partners to
conduct genetic analysis of barrier island versus mainland populations to assess the feasibility of
receiving translocated tortoises.

1.d. Florida Scrub-jay

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 1.d: Within five years of the Plan’s adoption,
work with the North Florida Ecological Services Field Office to evaluate the Service’s ability to serve
the needs of the Florida scrub-jay on Archie Carr National Wildlife Refuge and partner lands . In
accord with the findings of this evaluation, if the refuge is determined to have potential to serve scrub-
jays, restore and manage approximately 300 acres (121.5 ha) of potentially suitable habitat on refuge
and partner lands.

Discussion: Scrub-jays are habitat specialists and through habitat loss, fragmentation, and alteration,
the populations of this species have steadily declined at the Archie Carr NWR until only one known
family remains. The refuge would work with the North Florida Ecological Services Field Office and
other partners to determine if the refuge can provide long-term suitable conditions for scrub-jays.
Currently, the Archie Carr NWR (including a large proportion of partner lands) has about 300 acres

Draft Comprehensive Conservation Plan 79



(121.5 ha) of former scrub-jay habitat (scrub/coastal strand) that could be restored to support about
10-12 families. The refuge area once supported 11 families (EEL 1995). If the Archie Carr NWR is
determined to be a potentially viable location for scrub-jays, the refuge would work with the partners
to aggressively restore and maintain habitat and conduct monitoring efforts to determine
emigration/immigration patterns. Currently, Brevard County, the Service, and the Florida Division of
Forestry (FDOF) manage about 100 acres/40.5 ha (at the Coconut Point Sanctuary) with prescribed
fire, supporting one family of scrub-jays. Scrub restoration and management on about 200 acres (81
ha) would also involve the use of some mechanical removal of woody vegetation and, as for
prescribed fire operations, would require outreach to the local community. In addition to increasing
the potential for scrub-jay utilization, scrub restoration and maintenance efforts would benefit a host
of other wildlife and plants, including gopher tortoises and indigo snakes.

1.e. Wood Stork

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 1.e: Within eight years of Plan approval,
work with the partners to minimize human disturbance and impacts to the wood storks using the lands
and waters of the larger Archie Carr NWR partnership to support wood stork recovery efforts.

Discussion: Although wood storks are not known to breed on the refuge, they do breed on adjacent
conservation lands at Pelican Island NWR and the Indian River Lagoon Aquatic Preserve and they do
utilize various habitats in the Archie Carr NWR for foraging. Increasingly, wood storks have learned
to associate fish cleaning stations with a readily available food supply. Wood storks often try to
ingest fish carcasses that are too large, leading to injury and potentially, death. Increasing
awareness and changing behaviors of humans (e.g., discourage feeding of wildlife and properly
dispose of fish carcasses) would help reduce potential impacts to wood storks. Also, wood storks
come in contact with fish hooks and monofilament, which can also be deadly. The refuge would work
with Brevard and Indian River Counties to reduce monofilament in the environment by providing
monofilament recycling containers at all public fishing accesses as part of FWC’s Monofilament
Recovery and Recycling Program and continue to educate anglers to avoid discarding monofilament.
The refuge would also work with Keep Brevard Beautiful and Keep Indian River Beautiful to pick up
monofilament and other marine debris during cleanups. These efforts would also benefit other
wildlife (e.g., herons and pelicans). In addition, the refuge would work with volunteers, veterinarians
and licensed wildlife rehabilitators to increase the ability to rescue and rehabilitate injured wood
storks. Currently inadequate facilities exist nearby to handle the number of sick and injured birds that
are found in or near the Archie Carr NWR.

1.f. Bald Eagle

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 1.f: When and where bald eagle nest sites
are located on the refuge, work with the partners to protect these sites.

Discussion: Bald eagles currently are not known to nest on the refuge, but they utilize lagoon areas
for foraging. Though bald eagles were delisted (U.S. Department of the Interior 2007), the refuge
would continue to collaborate with FWS Ecological Services, FWC, DEP, Brevard and Indian River
Counties to implement recovery plan recommendations and appropriate protection measures. These
would include the minimization of disturbance around future nest sites.
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1.9. Piping Plover

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 1.g: Within 10 years of the Plan’s approval,
conduct annual wintering surveys for piping plovers and when they are located on the refuge, adapt
management as necessary and work with the partners to protect these sites.

Discussion: Piping plovers are currently surveyed only once every five years. Annual surveys would
provide more reliable information on the presence, location, and abundance of piping plovers in the
Archie Carr NWR area, enabling more focused protection measures.

1.h. Eastern Indigo Snake

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 1.h: Within 10 years of the Plan’s approval,
conduct additional surveys to determine the status of the Eastern indigo snake on the refuge and
partner lands.

Discussion: Eastern indigo snakes have been observed (Tritaik, pers. observ., Ehrhart, pers. comm.)
and tracked (Bolt, pers. comm.) on or near the Archie Carr NWR. They have been observed in a
diversity of habitats, such as scrub, maritime hammocks, and mangrove wetlands. However, indigo
snakes have not been observed in the last five years (Ehrhart, pers. comm.). Gopher tortoise burrow
cameras and other techniques (e.g., specially trained dogs) could be used to confirm the presence of
indigos on the refuge. Indigo snakes require larger areas of habitat than gopher tortoises. Indigos
have large home ranges that can expand or contract depending on the time of year, habitat quality,
and other factors, and it is currently unknown how many individual snakes the refuge could optimally
support. Because indigos are also more generalists in their habitat requirements, surveys should
also be conducted in maritime hammock and mangrove habitat, to determine presence and relative
abundance. The refuge would coordinate with Brevard County, Indian River County, Florida Park
Service, and St. Johns River Water Management District to survey across management boundaries.

1.i. West Indian Manatee

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 1.i: During the life of the Plan, work with the
partners to improve coordination with partners during strandings of West Indian manatee.

Discussion: The refuge would work with FWC to respond to reports of injured or stranded manatees.
Manatees sometimes strand themselves on the ocean beach when engaged in mating behavior.
This sometimes occurs in the fall when female manatees are attempting to avoid male suitors.

Migratory Birds

WILDLIFE AND HABITAT MANAGEMENT GOAL 2: Protect refuge coastal barrier island habitats to
contribute to national and regional population objectives for migratory birds in the Peninsular Florida
Physiographic Area.

Discussion: Limited information is available on migratory birds using the refuge and baseline data is
needed for all groups. The refuge would work with the Service’s Migratory Birds Office to determine
the refuge’s contribution to national and regional population objectives. By conducting regular
surveys and adapting management as necessary, the refuge and partners would assist in meeting
these objectives.
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2.a. Neotropical Migratory Birds

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 2.a: During the life of the Plan, organize
regular, annual Christmas Bird Counts (CBCs) for the refuge.

2.b. Shorebirds

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 2.b(1): During the life of the Plan, organize
regular, annual Christmas Bird Counts for the refuge.

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 2.b(2): During the life of the Plan, work with
the partners to create closed areas as necessary to minimize impacts to nesting shorebirds.

Discussion: Human disturbance, the presence of dogs and cats, and beach erosion are all factors
that impact the use of beaches by birds. Shorebird nesting, foraging, and loafing sites would be
closely monitored and evaluated for closure, if necessary. Greater law enforcement would reduce the
incidence of disturbance from dogs on the beach. If shorebird nesting occurs on the ocean beach,
then the turtle survey protocol may need to be adjusted to avoid disturbance to the shorebird colony
and/or nesting sites (especially if it involves a listed species). The refuge would work with the Florida
Park Service, Brevard and Indian River Counties, and FWC to protect colonies that span
management boundaries.

2.c. Wading, Water Birds, and Waterfowl

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 2.c: During the life of the Plan, work with
partners to conduct CBCs and minimize disturbance.

Native Wildlife and Habitat Diversity

WILDLIFE AND HABITAT MANAGEMENT GOAL 3: Restore and enhance refuge coastal barrier
island habitats to achieve high levels of natural wildlife and habitat diversity.

3.a. Land Crabs

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 3.a: Within eight years of Plan’s approval,
work with FWC, Indian River and Brevard County Sheriff's Office to increase law enforcement to
protect land crabs from illegal take.

Discussion: Land crabs are utilized for human consumption, though high levels of harvesting are
unsustainable. To help protect the species, the refuge would work with the partners to increase law
enforcement patrols (especially during harvest times), increase bilingual regulatory and educational
signage, incorporate land crab protection into other outreach efforts, and install interpretive signage
to promote land crab protection. Because land crabs are migratory, utilizing the lagoon and ocean,
they occupy both refuge and partner lands during various stages of their migration.

3.b. Wildlife Impacts from Vehicle Collisions
WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 3.b: Within six years of the Plan’s approval,

work with the partners to minimize impacts to wildlife from vehicle collisions within the larger Archie
Carr NWR partnership.
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Discussion: State Road A1A, a coastal highway, runs through the Archie Carr NWR and nearby
lands, and results in high vehicle-induced wildlife mortality. The refuge would work with the
Florida Department of Transportation (FDOT) and local partners to evaluate, develop, and install
wildlife underpasses (e.g., for gopher tortoises and land crabs). Two private road underpasses
have already been installed for pedestrians in the Archie Carr NWR area (at the Windsor and
Disney properties). Underpasses could be located at existing public use areas that would enable
safe passage for pedestrians accessing public use areas on both sides of SR A1A, as well as
provide safe passage for wildlife (e.g., Coconut Point Sanctuary/Ponce Landing Park, Maritime
Hammock Sanctuary/Judith Resnick Park, and Sebastian Inlet Hammock Trail/Spanish House
Beach Access). Wildlife crossing signs (e.g., Give ‘em a brake), fencing, and measures to reduce
speeds on SR A1A within the Archie Carr NWR would also be implemented in the short-term,
while pursuing underpasses in the long-term. The refuge would also work to increase the
awareness of wildlife impacts in the area from increased traffic.

3.c. Wildlife Diversity

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 3.c: During the life of the Plan, develop
baseline data to determine the types of species using the refuge.

Discussion: Limited information is available on the diversity of wildlife using the refuge and baseline
data is needed for all groups. The refuge would conduct additional surveys to identify all mammal
and herptetological species using the Archie Carr NWR, particularly those that have either been
historically recorded on the refuge or whose range indicates that they would be expected to be in the
refuge, including Florida mouse (Podomys floridanus), roundtail muskrat (Neofiber alleni), marsh rice
rats (Oryzomys palustris), Atlantic salt marsh mink (Mustela vison lutensis), southern flying squirrel
(Glaucomys volans), and several species of bats. Also, reports of rare sightings would be
investigated, such as those of the jaguarondi (Felis yagouaroundi). Fish surveys would also be
conducted, especially in nursery habitat within the impounded wetlands and along some mangrove-
fringed shorelines. The impoundments between Long Point and Pelican Island have been shown to
be the best nursery habitat for juvenile tarpon in the U.S. (Shenker 2006). Refuge surveys would
also be expanded to include invertebrates, especially horseshoe crabs, butterflies, and tiger beetles.
Determining the abundance and distribution of these and other invertebrates can provide an index of
wildlife diversity and ecological health.

3.d. Scrub and Coastal Strand

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 3.d: Within five years of the Plan’s approval,
begin the process to triple the amount of scrub/coastal strand acreage managed within the Archie
Carr NWR partnership.

Discussion: Scrub habitat is important for a variety of wildlife and plants, especially several listed
species. The refuge would consider existing and historic acreages of scrub to identify high priority
areas that could be restored to scrub. It is estimated that about 200 acres (81 ha) have the potential
for restoration in addition to the 100 acres (40.5 ha) currently managed for scrub habitat (Figure 10).
Another area that could potentially be restored through a carefully managed prescribed burn (through
proper coordination with adjacent landowners) is the Miller House Tract (see Figure 11). Restoration
would begin in designated areas and current scrub would continue to be managed. Management
actions include mechanical clearing and prescribed burning. Prescribed fire is used to mimic natural
fire regimes (every five years) in order to reduce fuel loads, vegetation density, and canopy heights.
Prescribed fire would be designed to burn roughly 25% of a scrub unit, thereby allowing adequate
escape cover for wildlife. Mechanical clearing is necessary to establish open areas through roller
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Figure 11. Miller House Tract Burn Unit
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chopping and other means in areas where prescribed fire is not practical (e.g., on small tracts and in
places that have a high urban interface). The Archie Carr NWR would seek fire support from Merritt
Island NWR. Prescribed fire, wildfire suppression, mechanical clearing, fire break construction, and
exotic removal would all be coordinated between the refuge, Brevard EEL, Brevard Recreation and
Parks, and Florida Division of Forestry under management agreements. Surveys and monitoring of
important scrub-dependent species would be needed to determine the effectiveness of these efforts.

3.e. Hammocks

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 3.e: During the life of the Plan, continue to
maintain approximately 500 acres (202.5 ha) of hammocks within the Archie Carr NWR partnership
and restore, where feasible, maritime hammocks to support a variety of species, especially
neotropical migratory birds, indigo snakes, and woodrats.

Discussion: Coastal hammocks generally do not require active management, except for non-native
plant control, as necessary. Controlling Laurel Wilt Disease (caused by fungus which is vectored by a
non-native beetle) is needed to prevent the loss of red bay trees (Persea borbonia). Hammock
restoration would be coordinated with Brevard EEL, Brevard Recreation and Parks, Indian River
Lagoon Preserve State Park, Sebastian Inlet State Park, The Nature Conservancy, and other
partners. Varying restoration techniques would be considered, including natural recruitment and
succession and active planting of hammock species.

3.f. Beach and Dune System

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 3.f: During the life of the Plan, continue to
maintain and manage approximately 300 acres (121.5 ha) of beach and dune within the Archie Carr
NWR partnership to support a variety of species, especially sea turtles and Southeastern beach mice.

Discussion: Beaches and dunes along the refuge are being seriously eroded, reducing available
habitat for a variety of species. Undeveloped dunes will stabilize over time after an erosion event,
but coastal residents are increasingly armoring their properties in response to erosion. The
seawalls and other semi-permanent structures that are built to protect beach-front land become
serious obstacles for nesting turtles and create additional erosion issues for nearby properties. By
working with partners to renourish beaches and rebuild dunes where needed, the refuge can help
maintain these valuable habitats. However, such renourishment projects need to be carefully
designed to avoid impacts to the beach profile (e.g., avoid escarpments) and beach composition
(e.g., sand quality) which are factors in sea turtle nesting success. Also, renourishment projects
need to avoid impacts to the nearshore and surfzone sabelariid worm rock reef habitat, which
provides vital nursery habitat for many marine organisms, as well as important foraging habitat for
juvenile green turtles. Additionally, dune-building projects need to be designed to avoid impacts to
the beach profile (e.g., avoid escarpments) and beach composition (e.g., sand quality). The size
and scope of such projects should also be restricted to minimize impacts to the beach/dune plant
community, mole crabs, and tiger beetles. Pre and post surveys should be conducted to evaluate
not only sea turtle nesting and reproductive success, but also wildlife and habitat diversity.
Furthermore, through partnerships such as the NESTS (Neighbors Ensuring Sea Turtle Survival)
Program, the refuge can help educate coastal residents about the impacts of beach-armoring and
promote alternative strategies that are compatible with conservation objectives. Dunes can also be
protected and restored through planting dune vegetation. Friends of the Carr Refuge members and
volunteers could provide much-needed support for such projects.
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3.g. Mangroves

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 3.g: Within five years of Plan approval, work
with the partners to restore 25 acres (10.1 ha) of mangroves and wetlands on the refuge (Figure 10).

Discussion: Mangrove swamps are the dominant wetland habitat along the western shores of the
Archie Carr NWR. Mangrove swamps are important nursery areas for many marine fish and
invertebrates. In addition, they provide habitat for birds, reptiles, and mammals. These forests also
buffer the shoreline from large waves. The refuge would work with Hubbs-SeaWorld Research
Institute (HSWRI), Brevard EEL, Marine Resources Council (MRC), and other partners to restore
mangrove habitat, especially in the Pepper Cove area. Hubbs-SeaWorld would assist exotic control
efforts on Service tracts adjoining HSWRI tracts. Hubbs-SeaWorld would also conduct restoration
activities as part of an experimental forest-type research project under a management agreement
with the refuge. Brevard EEL would assist management on a Service tract sandwiched between two
Brevard EEL tracts under a management agreement with the refuge. Replanting projects would be
initiated in areas where mangroves have been lost and MRC volunteers and FOCR members could
provide valuable assistance with these efforts.

Exotic, Invasive, and Nuisance Species

WILDLIFE AND HABITAT MANAGEMENT GOAL 4: Eliminate current and future exotic, invasive,
and nuisance species on the refuge to maintain and enhance the biological integrity of the refuge’s
native barrier island habitats.

4.a. Control of Exotic Plants

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 4.a: Within three years of the Plan’s
approval, work with the partners to identify and locate new infestations of Florida Exotic Pest Plant
Council Category | and Category Il invasive upland plants and control (eliminate where feasible) the
spread of existing exotic, invasive, and nuisance plants with a focus on those habitats serving rare,
threatened, and endangered species.

Discussion: Non-native invasive plants can negatively affect refuge habitats and wildlife, primarily by
displacing native vegetation. Problematic species found on the refuge include Australian pine,
Brazilian pepper, and Guinea grass (Panicum maximum). Effective long-term control is likely to be
most successful if neighboring land owners are involved in the effort, thereby reducing the likelihood
of repeat invasions. The Brevard EEL Program has assisted with invasive exotic control and removal
efforts on refuge lands. The Brevard EEL Program has also successfully competed for state grants to
remove invasive exotics on county and state lands, and federal grants to remove invasive exotics
from private lands within the Archie Carr NWR area. The Marine Resources Council has provided
volunteers for invasive exotic removal. The refuge would continue invasive exotic control
partnerships through management agreements and compete for grants to continue work. Volunteers
and FOCR members could provide valuable assistance with exotic plant removal projects. An exotic
species management plan would need to be developed.

4.b. Control of Feral and Free Roaming Animals
WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 4.b: Within three years of the Plan’s

approval, coordinate with the partners to control feral and free roaming animals to minimize adverse
impacts to rare, threatened, and endangered species.
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Discussion: Feral and free-roaming animals (e.g., cats, dogs) can negatively impact refuge wildlife
and habitats through predation. Feral cats, in particular, can cause serious negative impacts on
native wildlife and are believed to kill millions of birds and small mammals in Florida every year
(Hatley 2003). The refuge would work with adjacent landowners to increase awareness and
understanding and evaluate methods for removal of these animals from the refuge (e.g., trapping and
animal control). The refuge would work with Brevard and Indian River Counties to prevent the
establishment of any Trap/Neuter/Release feral cat colonies on or near the Archie Carr NWR.

Climate Change

WILDLIFE AND HABITAT MANAGEMENT GOAL 5: Understand the impacts of climate change on
refuge resources to plan for and adapt management as necessary to protect the native wildlife,
barrier island habitats, and cultural resources of the refuge.

5.a. Sea Level Rise and Shoreline Changes

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 5.a: Within two years of Plan approval, work
with the partners to establish benchmarks in relation to sea level rise and shoreline changes and
evaluate refuge management activities that could adapt to these changes and/or minimize their
impacts.

Discussion: The effects of climate change on South Florida barrier islands include sea level rise and
an increase in tropical cyclones (Church and Gregory 2001, Emanuel 1987, Emanuel 2005, Webster
et al. 2005, Mann and Emanuel 2006, Holland and Webster 2007, IPCC 2007), both of which are
likely to further erode refuge beaches and dunes. Increased coordination with researchers would
help the refuge to adapt management to coincide with these changes. Sea level rise and the
associated salt water intrusion and beach/dune erosion are likely to reduce the amount of habitat
available for Southeastern beach mice as well as sea turtle and shorebird nesting, especially in areas
where shorelines are developed. Mangrove swamps are predicted to migrate inland with increasing
sea levels (Doyle 1998), replacing habitats further inland. By obtaining sea-level rise and associated
shoreline retreat estimates, the refuge and land management partners would be able to better plan
future management efforts.

5.b. Other Climate Change Impacts

WILDLIFE AND HABITAT MANAGEMENT OBJECTIVE 5.b: Within 10 years of Plan approval, work
with the research partners (FWC’s Fish and Wildlife Research Institute, Hubbs-SeaWorld Research
Institute, University of Central Florida, and University of Florida) and to assess the changes to refuge
resources associated with climate change and evaluate refuge management activities that could
adapt to these changes and/or minimize their impacts.

Discussion: Other effects of climate change include increased droughts and wildfires (Natural
Resources Defense Council 2001, Westerling et al. 2004), which would alter habitats on the refuge.
Also, higher temperature can change the sex ratio of sea turtles (Graeme et al. 2003) and is likely to
alter the sea turtle nesting season (Weishampel et al. 2004). Warmer temperatures can also change
migratory and nesting seasons for various species. Global warming will likely cause distributional
shifts of species, with more tropical species moving into the area and with the local extirpation of
species with temperate origins (McCarty 2001, Paremesan and Yohe 2003, Root et al. 2003, Hannah
et al. 2005, Parmesan 2006).
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RESOURCE PROTECTION

The proposed resource protection activities are divided into: existing acquisition boundary, future
conservation focus areas, and cultural resources.

Existing Acquisition Boundary

RESOURCE PROTECTION GOAL 1: Work with the partners to acquire or otherwise manage
all remaining properties within the refuge’s acquisition boundary to protect these important
barrier island resources.

1. Refuge Acreage, Acquisition Boundary, and Land Status

RESOURCE PROTECTION OBJECTIVE 1: Within one year of Plan approval, work with the
Service’s Southeast Region, Division of Realty to determine the correct total acreage, acquisition
boundary, and land status of the refuge.

During the development of the CCP, the Service discovered discrepancies between the Division of
Realty's boundary shapefile that represents the Archie Carr NWR parcel information and the one
generated for the Archie Carr NWR CCP, working with the partners and utilizing parcel data from the
property appraisers of Brevard and Indian River Counties. Further, the original acquisition boundary
developed for the refuge included errors, which were then repeated in subsequent boundaries and
acreage estimates developed for the refuge. Based on the Wildlife Refuge Manager's (Paul Tritaik)
knowledge and best information available, the refuge’s and the partners’ parcels were mapped using
the parcel data from the counties. The Brevard County parcel information is dated December, 2006,
and the Indian River County data is from June, 2006.

By overlaying the refuge’s parcels that were generated using the counties’ data with Realty's GIS layer
for the refuge, numerous discrepancies became apparent. One of the differences appeared to be the
result of Realty's clipping the parcel data to a shoreline layer. One result of clipping the parcel data with
the shoreline layer is that the parcels on the Atlantic Ocean are extended to the shoreline. However,
the shoreline below the Mean High Water (MHW) mark in Florida is owned by the State, making all
parcels short of the actual shoreline and consequently that of Realty's layer. Another consequence of
clipping the parcel data with the shoreline data is that the parcels that extend into the Indian River
Lagoon are truncated. However, some of these parcels actually extend into the Lagoon with title to the
submerged lands. The other discrepancies discovered included an ownership parcel that was in the
wrong location, leased parcels that were not represented, and errors in the acquisition boundary. A
point layer was created to detail all of these discrepancies. In the point layer is an attribute field name
“ISSUE” which details the suspected problem with the layer and how it might be corrected.

For the interim, the refuge will work with the Division of Realty to recognize the GIS layer created for
the Archie Carr NWR CCP as the most accurate representation of parcel information available for the
refuge. Then, the refuge will work with the partners and with the Division of Realty to address the
discrepancies in order to develop a more accurate representation of the refuge’s acquisition
boundary, total acreage contained within the acquisition boundary, the refuge’s management
boundary, the total acreage represented by the management boundary, and the status of all lands
and waters of the refuge’s acquisition boundary.
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2. Inholdings

RESOURCE PROTECTION OBJECTIVE 2: Within one year of Plan approval, prioritize Service
acquisition efforts to those properties east of SR A1A and contiguous to existing conservation areas
and resolve acreage and boundary discrepancies with the official Realty record.

Discussion: The Final Environmental Assessment and Land Protection Plan for the Proposed Archie
Carr National Wildlife Refuge (August, 1990) prioritized properties for acquisition into four groups.
Undeveloped tracts east of SR A1A within the four core segments (Group 1) were the highest priority
for acquisition (with an emphasis on fee title acquisition of these properties). Developed tracts east of
SR A1A within the four core segments (Group 2) were the second highest priority for acquisition (with
a focus on easements for these properties). Lands owned by the either the State of Florida or the
Counties (Group 3) were the third highest priority for acquisition (with a focus on cooperative
agreements for these properties). Undeveloped lands west of SR A1A and within a core segment of
the refuge or undeveloped lands east of SR A1A between core segments (Group 4) were the lowest
priority for acquisition (an emphasis on fee title acquisition of these properties). However, the Land
Protection Plan acknowledged that lands within lower priority groups may be acquired before lands in
higher priority groups, depending on land values, appropriations, and willing sellers.

Since the Land Protection Plan was approved in 1990, the refuge has acquired 137 parcels (252
acres/102 ha from the by official Service count or 258 acres/104 ha from the Service’s by parcel data)
either through fee title acquisition, donation from partners, leased by partners, or granted easements
by property owners. These lands are currently managed as part of the refuge.

Also during that same time, the partners have acquired 59 parcels from Groups 1, 2, and & 4 (totaling
216 acres/87 ha). By adding these 59 parcels to the previously acquired Group 3 parcels, the
partners have acquired results in a total of 137 parcels (totaling 981 acres/397 ha). These lands are
being managed by the partners. The partner properties would still eligible for inclusion under refuge
management through some type of agreement (e.g., through a cooperative agreement where sharing
management responsibilities would benefit the resource objectives of the respective agencies).

Due to the variation in availability by willing sellers, many parcels were purchased by private interests
and developed. Since 1990, 423 parcels from Groups 1 and& 4 (totaling 281 acres/114 ha) have
been developed. The total of those to the previously developed properties in Group 2 is parcels
results in a total of 479 parcels (totaling 317 acres/128 ha). The developed properties would still be
eligible for inclusion under refuge management (e.g., through conservation easements) acquisition by
easement. They could also be acquired by fee title if they are in a priority location and the value of
the buildings becomes valued at or less than 5% of the total value of the property.

The remaining properties acreage within the refuge’s approved acquisition boundary (totaling 190
acres/77 ha) is eligible for fee title acquisition on a willing seller basis, but with varying degrees of
priority based on location and proximity to already protected lands. The parcels identified for priority
acquisition are represented in Figures 12-1 through 12-5 and are grouped into the listed priorities.
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Acquisition Priority

Description

Very High
(undeveloped)

Group 1 lands bordered on two sides by refuge or partner lands east
of SR A1A (7 parcels = 6 acres/2.4 ha)

Very High
(minor developed)

Group 1 or 2 lands that have houses valued at or less than 5% of the
total value of the property and is bordered on two sides by refuge or
partner lands east of SR A1A (2 parcels = 3 acres/1.2 ha)

High
(undeveloped)

Group 1 lands bordered on one side by refuge or partner lands east
of SR A1A (29 parcels = 50 acres/20 ha)

High
(minor developed)

Group 1 or 2 lands that have houses valued at or less than 5% of the
total value of the property and bordered on one side by refuge or
partner lands east of SR A1A (1 parcel = 3 acres/1.2 ha)

Medium Group 4 lands bordered on one or more sides by refuge or partner
lands and Group 1 lands bordered by refuge or partner lands west of
SR A1A (11 parcels = 68 acres/27.5 ha)

Low Group 1 lands bordered on two sides by developed lands east of SR
A1A (23 parcels = 44 acres/17.8)

Very Low Group 4 lands bordered on two sides by developed lands east of SR

A1A (30 parcels = 16 acres/6.5 ha)

Exceptions to the above criteria will be made to consider outstanding natural resource or cultural
value (e.g., Old Oak Lodge Hammock Site).

The refuge will work with the partners to identify willing sellers and continue to submit Archie Carr
NWR for ranking in the Service’s Service Land Acquisition Priority System (LAPS). The refuge would
also work with the state’s Florida Forever Program (and its possible successor) to elevate the Archie
Carr NWR project to the A list of the State of Florida’s land acquisition priorities, to trigger active
negotiation and acquisition. The refuge would consider land swaps when outright acquisition is not
possible. Such land swaps would need to produce a net benefit to conservation at Archie Carr NWR
by consolidating adjacent parcels and increasing management capabilities. For example, the Service
owns eight lots in a beachside community called SeaView. Three of those lots are ocean-front lots
and five are along A1A adjacent to other Archie Carr and Pelican Island properties. The three lots
are not contiguous. Those properties protect an old maritime hammock and beach dune that has
supported listed southeastern beach mice and rare eastern woodrats. Every effort should be made to
either acquire the lots between the Service-owned lots or swap lots to make the three ocean-front lots
contiguous with the northern boundary of the community. Current SeaView by-laws prohibit the
Service from acquiring more lots. The refuge should also attempt to eliminate or reduce the
association fees charged to the refuge (and other lot owners) for maintenance services.
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Figure 12-1. Refuge Priority Acquisitions- Segment 1
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Figure 12-2. Refuge Priority Acquisitions - Segment 2

U.S. Fish & Wildlife Service
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Figure 12-3. Refuge Priority Acquisitions - Segment 3 North
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Figure 12-4. Refuge Priority Acquisitions - Segment 3 South
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Figure 12-5. Refuge Priority Acquisitions - Segment 4
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Future Conservation Focus Areas

RESOURCE PROTECTION GOAL 2: Work with the partners to identify, protect, restore, and
manage ecologically valuable barrier island habitats utilized by listed species.

4. Important Habitats and Connections

RESOURCE PROTECTION OBJECTIVE 2: During the 15-year life of the Plan, document important
habitats and wildlife corridors connecting the refuge to nearby conservation areas and work with the
partners to protect these areas.

Discussion: Providing connectivity (wildlife corridors) and enlarging conservation lands are two
important tools that can be used to better protect and manage refuge resources. The refuge is highly
fragmented, consisting of four distinct segments that are each surrounded by private and public
lands. These developed areas, in turn, vary in the intensity and type of human development. The
consolidation of refuge and partner lands into larger, contiguous tracts would greatly benefit the
habitats and associated species found there. Any important properties needed for connectivity and
protection that are outside of the current acquisition boundary would either be targeted by partners or
proposed for addition under a Minor Expansion Proposal of less than 10% of the approved acquisition
boundary minus the 65 acres (26 ha) added under the last MEP (2004). Developing a land acquisition
plan would help the refuge and partners plan and prioritize the process. The refuge would work with
partners to consider sharing resources with public lands outside the Archie Carr NWR boundary, but
within other management districts, such as Spessard Holland Park in Brevard County and Captain
Forster's Hammock Preserve in Indian River County.

Cultural Resources

RESOURCE PROTECTION GOAL 3: Maintain and preserve in perpetuity the archaeological and
historical resources of the refuge exemplifying the natural and cultural history of the barrier island
system of the central Indian River Lagoon area.

5.a. Oak Lodge Site

RESOURCE PROTECTION OBJECTIVE 3.a: Within five years of Plan approval, actively work with
the partners to acquire or otherwise protect the historically important Oak Lodge site.

Discussion: The Old Oak Lodge site (8BR1856) is on private property (Aquarina Country Club), but
is within the acquisition boundary of the refuge. The Old Oak Lodge site contains an Ais Indian shell
midden and burial mound, as well as the site for the historic Oak Lodge. Oak Lodge was a 10-
bedroom boardinghouse run by Charles and Frances “Ma” Latham, who catered to such renowned
scientists, naturalists, artists, photographers, and writers as John Jenks, William Hornaday, William
Beebe, Arthur Cleveland Bent, Herbert Job, Louis Agassiz Fuertes, and Frank Chapman. The
Lathams introduced Frank Chapman to Paul Kroegel, and from that moment a campaign was born to
save the pelicans of Pelican Island. This campaign, of course, led to the establishment of our first
national wildlife refuge, and ultimately, the National Wildlife Refuge System. Oak Lodge was built in
1880 and rebuilt in 1889 after it burned in a fire. The lodge continued to house famous visitors until
one night in May of 1910. As Halley’s Comet streaked across the sky, the Oak Lodge burned down
for the second and last time. The site would make an outstanding addition to historic interpretation,
but is under development pressure from the property owners who have expressed plans to build
condos on the site. Local Aquarina residents have worked with the refuge, Florida Institute of
Technology, Florida Historical Society, Indian River Lagoon Anthropological Society, Brevard EEL
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Program, and Friends of the Carr Refuge to gather support to protect the Old Oak Lodge site. In
August, 2003, the Acquisition and Restoration Council (ARC) approved the addition of the 15-acre
(6.1 ha) Old Oak Lodge Preserve site to the Indian River Lagoon Blueway Project. If acquired, the
Old Oak Lodge Preserve site would be protected, and additional cultural, archaeological, and
biological surveys would be conducted. Once protected, surveyed, and secured, the Oak Lodge site
would be opened to limited public use. Construction of a kiosk and a pavilion would enable the
interpretation and education of the Oak Lodge’s historical and biological significance to a limited
group of visitors. Public access is already permitted for canoes and kayaks.

5.b. Archaeological and Historical Resources

RESOURCE PROTECTION OBJECTIVE 3.b: Within 15 years of Plan approval, coordinate with the
Service’s Regional Archaeologist and the State Historic Preservation Office (SHPO) to develop a
comprehensive survey of all cultural resources of the refuge.

Discussion: Although numerous cultural resources are located in the area, no comprehensive
cultural resources survey exists for the refuge. This information would help adapt management to
protect these resources and protect them from vandalism and theft. The refuge would work with the
Regional Archaeologist and SHPO to compile a complete set of Archaeological Site Forms from the
Florida Master Site File. The refuge would work with the partners to include surveys on partner lands
where feasible. All archaeological sites would be mapped only for management purposes. A cultural
resources management plan would be developed.

VISITOR SERVICES

The Service is committed to working with the state and county land management partners to provide
appropriate, compatible, and quality public use opportunities on partner lands. Special emphasis is
placed on working with the Barrier Island Center and other partners to communicate Service
messages focused on rare, threatened, and endangered species and on the minimization of human
impacts. Resource protection and enforcement would be central to support improvements to
recreational programs. Increasing volunteer participation through FOCR would be needed to support
many of the visitor services’ goals and objectives.

The Archie Carr NWR partnership provides recreational opportunities on lands owned and managed by
the refuge, Brevard EEL Program, Brevard Recreation and Parks, Indian River County Parks, and
Sebastian Inlet State Park . The proposed visitor services activities are divided into the several goals:
welcome and orient visitors; provide quality fishing opportunities; provide quality wildlife observation and
photography opportunities; provide quality environmental education programs; interpret key resources;
manage for appropriate recreational opportunities; communicate key issues with off-site audiences;
build volunteer programs; build support of friends group; and remove litter and ocean debris.

Welcome and Orient Visitors
VISITOR SERVICES GOAL 1: Visitor will feel welcome and find accurate, timely, and appropriate

orientation material and information on visitor facilities, programs, and management activities
available in the area of the refuge.
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1.a. Visitor Contact Sites, Kiosks, and Trailheads

VISITOR SERVICES OBJECTIVE 1.a(1): During the life of the Plan, work with the partners to
develop, install, and maintain Archie Carr NWR kiosks at all improved beach access points and
Archie Carr NWR informational signage at the remaining designated beach access points.

Discussion: Currently three beach accesses (Ponce Landing Park in Brevard County, Sebastian Inlet
State Park at Spanish House, and Golden Sands Park in Indian River County) have interpretive
kiosks on the refuge. At this time, no Archie Carr NWR interpretive kiosks are located at Coconut
Point Park and Bonsteel Park in Brevard County, three accesses at Sebastian Inlet State Park, and
Treasure Shores Park in Indian River County. All existing and proposed kiosks would provide users
with information regarding the larger Archie Carr partnership and sea turtles.

VISITOR SERVICES OBJECTIVE 1.a(2): Within one year of Plan approval, work with the partners to
develop a visitor counting process to estimate the numbers of visitors to the larger Archie Carr NWR
partnership.

Discussion: Currently, no reliable way is utilized to estimate numbers of visitors to beach parks and
accesses and to trailheads, which are managed by our partners. Some solutions include car
counters at the entrance to the parking lots and trail counters at the heads of trails. While these
methods are not 100% reliable, they do provide a reasonable estimate of visitation, which is not
currently available for any of the areas other than Sebastian Inlet State Park.

VISITOR SERVICES OBJECTIVE 1.a(3): During the life of the Plan, develop a Service movie for
Archie Carr National Wildlife Refuge.

VISITOR SERVICES OBJECTIVE 1.a(4): Within one year of Plan approval, provide the Archie Carr
NWR brochure at the Pelican Island Welcome and Orientation kiosk at Pelican Island National
Wildlife Refuge.

VISITOR SERVICES OBJECTIVE 1.a(5): During the life of the Plan, work with Sebastian Inlet State
Park, Brevard and Indian River Counties to update and replace existing Service-owned interpretive
panels to comply with Service standards.

Discussion: The current interpretive panels need to be updated, to reflect changes in sea turtle
production numbers and refuge boundaries. The current format of the three panels (dedicated to sea
turtles, the refuge, and Dr. Archie Carr) should be supplemented with a panel dedicated to the park
where the kiosk is located. Additional emphasis should be given to the partnership of agencies and
organizations that have made the Archie Carr NWR a success. The map associated with the refuge
panel needs to be updated.

VISITOR SERVICES OBJECTIVE 1.a(6): Over the life of the Plan, work with the Brevard EEL
Program to include Archie Carr NWR information on all trailhead kiosks and at the welcome and
orientation kiosk at the Barrier Island Sanctuary Management and Education Center.

1.b. Brochures
VISITOR SERVICES OBJECTIVE 1.b(1): During the life of the Plan, develop a general wildlife

observation brochure and provide this brochure at all kiosks and trailheads within the Archie Carr
NWR partnership.
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VISITOR SERVICES OBJECTIVE 1.b(2): During the life of the Plan, work with the partners to
develop a joint Pelican Island/Archie Carr bird checklist and provide at all kiosks and trailheads within
the Archie Carr NWR partnership.

1.c. Signs

VISITOR SERVICES OBJECTIVE 1.¢(1): During the life of the Plan, work with the partners to
simplify regulatory signage to minimize confusion to the users.

VISITOR SERVICES OBJECTIVE 1.c(2): During the life of the Plan, work with the partners to
incorporate the refuge’s name into existing roadway signs to increase awareness of the refuge to users.

VISITOR SERVICES OBJECTIVE 1.c(3): Within one year of Plan approval, work with the partners to
develop common nomenclature to reflect the larger Archie Carr NWR partnership.

Discussion: The conservation lands of the Service and the partners in this area are colloquially
referred to as The Carr Refuge or the Archie Carr Refuge partnership. The larger partnership
includes Brevard and Indian River county beach parks, EEL trailheads, state parks and properties,
the Service’s properties, and the new Barrier Island Center. Working through the Archie Carr
Working Group, these partners coordinate acquisition and management activities. This partnership
has been in existence for nearly 20 years and began by focusing on land acquisition in and around
the federal acquisition boundary for Archie Carr NWR. Over time, the partners have expanded their
management activities (e.g., fire management, kiosks and educational signs and the new Barrier
Island Center). The Working Group could discuss the development of common nomenclature to
consistently refer to this partnership by a common overall name, stepping down to specific names for
specific sites (e.g., Sebastian Inlet State Park).

VISITOR SERVICES OBJECTIVE 1. ¢(4): Within one year of Plan approval, install double-sided
entrance/exit signs on SR A1A at the northern and southern boundaries of the Archie Carr NWR
partnership.

Discussion: The existing entrance/exit signs generally mark the boundaries of the Service’s and the
partners’ properties of the larger Archie Carr NWR partnership, providing a special sense of place to
this area, despite whether the user is visiting an EEL trailhead, a county beach park, Sebastian Inlet
State Park, or a neighborhood.

1.d. Maps

VISITOR SERVICES OBJECTIVE 1.d: Within one year of Plan approval, work with the partners to
develop a tear sheet map of the visitor facilities available within the larger Archie Carr NWR.

1.e. Internet

VISITOR SERVICES OBJECTIVE 1.e: Within one year of Plan approval, work with the partners to
actively maintain and update the refuge website to include information on visitor opportunities within
the Archie Carr NWR partnership, including cross links between the partners’ sites.

Provide Quality Fishing Opportunities

VISITOR SERVICES GOAL 2: Members of the fishing public will enjoy their fishing experiences,
display ethical behavior, and support refuge management.
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2.a. Fishing Opportunities

VISITOR SERVICES OBJECTIVE 2.a(1): During the life of the Plan, work with Sebastian Inlet State
Park, Brevard and Indian River Counties to provide fishing information to the public to increase
awareness and minimize disturbance and impacts.

Discussion: Fishing information would be provided by developing a fishing brochure and/or
interpretive panels at beach access points. Educational programs could also help minimize the
impacts of fishing activities to wildlife (e.g., waterbirds, including wood storks and pelicans). Through
educational programs, a fishing brochure and improved signage, the fishing public can reduce the
amount of improperly discarded monofilament line that can injure or kill wildlife. The number of
monofilament line recycling bins would be increased through coordination with the partners. In
addition, the surf-fishing at night with lights would be discouraged during sea turtle nesting season to
avoid disturbance to sea turtles.

VISITOR SERVICES OBJECTIVE 2.a(2): During the life of the Plan, work with partners to direct
fishing activities to designated access points and close all undesignated access points through refuge
properties managed for conservation.

Discussion: Surfcasting is a popular activity along the 20.5 miles of beach within the Archie Carr
NWR. Some fishermen, like some other beachgoers, do not utilize designated beach access
points, preferring instead to use existing secluded foot paths through the dunes or create new ones.
This often results in dune blow-outs that increase the likelihood of storm surge flooding and dune
erosion. Dunes provide the critical function of storm protection for the barrier island and all its
inhabitants, but where there are gaps in the dunes, waves wash through and flood areas behind the
dunes. Another impact of the public using undesignated paths to the beach is the increased
likelihood of litter left behind. Surfcasters and surfers are especially motivated to seek secluded
paths to the beach, because their access to improved, lifeguarded beach parks is typically
restricted to areas outside the lifeguarded areas, so as not to conflict with the swimming public.
Currently only a few beach parks and accesses are suitable for surfcasters. Those sites that are
attractive to surfcasters are Judith Resnick Park, River Oaks Drive Beach Access, and Bonsteel
Park in Brevard County and Ambersands Beach Access in Indian River County. Some of the
improved beach parks have secluded footpaths on the same property as the paved accesses,
including Ponce Landing Park in Brevard County and Treasure Shores Park in Indian River County.
The refuge would work with the partners to provide attractive beach access points for fishermen
that would not conflict with other beachgoers and that would help protect the dunes. Further, the
refuge would work with the partners to close secluded paths that pose a threat to dune integrity.
Public scoping and outreach would be conducted to get input from fishermen and other members of
the public. Close coordination with the users and the partners is necessary to adequately address
this issue. For example, some secluded paths may have a benefit for the land manager by
providing access for research and management. Other paths may have a primary public value on
properties that were acquired for beach access (e.g., those properties acquired under the Save Our
Coasts program). Paths which have a public benefit that outweigh the negative impacts would be
left open, but would require dune restoration and the construction of ecologically sound dune
crossovers. Paths that have a research or management benefit would be left open, but would be
gated and would also require dune restoration and the construction of ecologically sound dune
crossovers. Paths that do not have primary public or management benefit would be closed and
restored, preferably using native vegetation, such as saw palmetto and sea grape. The closure of
unapproved access points is also addressed under Visitor Services Obijective 6.a.
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Provide Quality Wildlife Observation and Photography Opportunities

VISITOR SERVICES GOAL 3: Wildlife observers and photographers of all abilities will enjoy and
value the diversity of refuge wildlife, will display ethical behavior, and will support efforts to maintain
quality wildlife habitat on the barrier island.

3. Wildlife Viewing and Photography Opportunities

VISITOR SERVICES OBJECTIVE 3: During the life of the Plan, continue to work with the partners to
provide quality opportunities for wildlife observation and photography on partner properties within the
larger Archie Carr NWR partnership.

Discussion: Sea turtle watch programs and birding are the major wildlife observation activities on the
refuge. The most popular wildlife observation program conducted on the Archie Carr NWR, by far, is
the sea turtle watch program. This program is so popular that hundreds of people are turned away
each year due to the limitations on availability. The sea turtle watch program combines educational
and interpretive components with a guided walk on an active sea turtle nesting beach. Sea turtle
watch programs are operated under a State of Florida permit and require adherence to strict program
guidelines. Continue to work with the partners to conduct sea turtle watch programs on the refuge
and expand opportunities where feasible. For example, the Caribbean Conservation Corporation
assists the refuge in conducting sea turtle watch programs out of Bonsteel Park in Brevard County
three nights a week (Monday-Wednesday). Sebastian Inlet State Park conducts sea turtle watch
programs out of McLarty Museum in Indian River County five nights a week (Tuesday-Saturday). The
refuge would work with CCC to provide additional sea turtle watch programs on Friday and Saturday
nights to maximize the allowable number programs authorized under the state permit. The refuge
would work with the partners to explore an additional access point that would not interfere with
conservation and research, but would help alleviate demand for turtle walks.

Birding is another popular wildlife observation and photography activity at the Archie Carr NWR.
Sebastian Inlet State Park is part of the Great Florida Birding Trail, with shorebirds and waterbirds the
focus of attraction. Three foot trails totaling 4.5 miles on Environmentally Endangered Lands’
properties have been nominated for addition to the Great Florida Birding Trail because they provide
opportunities to observe birds in three different habitats: mangrove swamp, maritime hammock, and
coastal strand/scrub. The refuge would provide a volunteer, intern, or Park Ranger to conduct
additional interpretive programs, leading from the Barrier Island Center.

Strategies:

o Develop a joint Archie Carr/Pelican Island bird checklist and post this on the Service’s website
for the refuge [see Visitor Services objectives 1.b(2) and 1.e].

e Develop a general wildlife viewing brochure/tear sheet, which would be a list of species that
visitors are likely to see during different parts of the year. Make this information a part of the
Service’s website and consider adding pictures and sound to the web version. Also provide
this brochure for the kiosks and trailheads on the public lands (see Visitor Services
Objective 1.d.).

e Coordinate with FWC to add additional beach access sites to the Great Florida Birding Trail,
if eligible.

e Conduct outreach to birders by getting articles in publications and on websites.
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Provide Quality Environmental Education Programs

VISITOR SERVICES GOAL 4: Provide quality, appropriate, and compatible wildlife-dependent
environmental education and interpretation opportunities to promote understanding and awareness of
the value of the refuge, its natural resources, and the human influences on the barrier island.

4.a. Environmental Education Opportunities

VISITOR SERVICES OBJECTIVE 4.a: Within 15 years of Plan approval, work with the partners to
develop on- and off-site curriculum-based environmental education programs with messages focused
on sea turtles and other rare, threatened, and endangered species.

Discussion: No facilities are available on refuge land to support the environment education program.
The EEL Program and CCC will conduct environmental education out of the Barrier Island Sanctuary
Management and Education Center. The CCC has hired an education specialist to conduct
educational programs at the Archie Carr NWR. The refuge would assist the partners in seeking
grants and training staff and volunteers to conduct environmental education programs in classrooms
and during field visits. The refuge would also assist the partners in training teachers to conduct these
programs in the classroom or during self guided field trips.

Strategies:

e Coordinate with the Brevard EEL Program and CCC to develop an environmental education
turtle walk web cast.

e Continue working with the partners to incorporate Service and Archie Carr NWR messages
and information into their presentations and programs.

o Train staff, volunteers, and teachers to conduct education and interpretive programs, and
conduct indoor and outdoor classroom activities on partner properties.

o Work with the Brevard EEL Program, CCC, and other education partners to develop education
materials to be included in a self-guided teacher activity packet. These materials should meet
state standards.

o Work with the Brevard EEL Program, CCC, and other education partners to develop a sea
turtle activity kit for teachers to use in their classrooms. Develop a volunteer environmental
education group to provide presentations in classrooms.

o Work with partners (e.g., CCC and EEL) to develop an outreach program to promote
awareness of the refuge and its conservation issues among local residents.

Interpret Key Resources

VISITOR SERVICES GOAL 5: Visitors of all abilities will enjoy their visits and increase their
knowledge, understanding, and appreciation of sea turtle conservation, the barrier island ecosystem,
and the National Wildlife Refuge System, resulting in minimizing the impacts to wildlife and habitats.

5.a. Interpretive Programs

VISITOR SERVICES OBJECTIVE 5.a(1): Within 15 years of Plan approval, work with the Sebastian
Inlet State Park, Brevard and Indian River Counties, Friends of the Carr Refuge, and Caribbean
Conservation Corporation to develop on- and off-site interpretive programs with messages focused
on rare, threatened, and endangered species and on the minimization of human impacts.
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Discussion: The refuge would work with the partners to train volunteers to provide opportunistic
presentations at improved beach access points.

VISITOR SERVICES OBJECTIVE 5.a(2): Within three years of Plan approval, complete coordination
with the State of Florida, the Service’s Sea Turtle Recovery Coordinator, and other partners to
evaluate and refine key messages to be conveyed to all sea turtle walk participants.

Discussion: The Florida Fish and Wildlife Conservation Commission provides a list of 17 current
issues that is required to be presented at all public turtle watch programs. This list is currently the
only educational framework that is provided to organizations developing and conducting sea turtle
watch programs throughout the state. As a result, there exists a lack of consistency in messages
being delivered and there has been no evaluation, until recently, to determine whether or which of the
17 guidelines are having a positive effect on participant outcomes. Given the value of the sea turtle
watch programs on sea turtle conservation, a thorough program evaluation needs to be conducted on
sea turtle watch programs taking place within the refuge. Participant outcomes need to be measured,
goals and objectives need to be developed and key messages need to be refined. Evaluation work
conducted on refuge turtle watch programs will serve as a model to improve program delivery and
participant outcomes throughout the state. Initial Sea Turtle Watch Program evaluations were
conducted on refuge programs in the summer of 2006. A new partnership needs to be established to
complete the evaluation work, which may take one to two years.

VISITOR SERVICE OBJECTIVE 5.a(3): Within 15 years of Plan approval, hire a Park Ranger to
develop and provide training to commercial tour operators and to rangers and volunteers at
Sebastian Inlet State Park to increase awareness and understanding of the Service and the refuge.

VISITOR SERVICES OBJECTIVE 5.a(4): Within 15 years of Plan approval, work with the partners to
incorporate Service messages focused on rare, threatened, and endangered species delivered
through brochures, kiosks, interpretive panels, and programs at the Barrier Island Center.

Manage for Appropriate Recreational Opportunities

VISITOR SERVICES GOAL 6: All public use activities will be appropriate and compatible and visitors
will support priority public use activities that minimize wildlife and habitat disturbance.

6.a. Control of Undesignated Trails to the Beach

VISITOR SERVICES OBJECTIVE 6.a: During the life of the Plan, work with the partners to close all
unapproved foot trails providing public access through refuge properties to minimize impacts to
wildlife and habitat.

Discussion: Some beachgoers do not utilize designated beach access points, preferring instead to
use existing secluded paths through the dunes or create new ones. This often results in dune blow-
outs that increase the likelihood of storm surge flooding and dune erosion. Dunes provide the critical
function of storm protection for the barrier island and all its inhabitants, but where there are gaps in
the dunes, waves wash through and flood areas behind the dunes. Another impact of the public
using undesignated paths to the beach is the increased likelihood of litter left behind. Surfcasters and
surfers are especially motivated to seek secluded paths to the beach, because their access to
improved, lifeguarded beach parks is typically restricted to areas outside the lifeguarded areas, so as
not to conflict with the swimming public. Currently only a few beach parks and accesses are suitable
for surfcasters and surfers because they have features that are unattractive to the swimming public
(e.g., unpaved parking and unguarded beaches). Those sites that are attractive to surfcasters are
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Judith Resnick Park, River Oaks Drive Beach Access, and Bonsteel Park in Brevard County and
Ambersands Beach Access in Indian River County. Some of the improved beach parks have
secluded footpaths on the same property as the paved accesses, but 100 yards/100 m or more away
from the improved sites. Those sites include Ponce Landing Park in Brevard County and Treasure
Shores Park in Indian River County. The refuge would work with the partners to provide attractive
beach access points for fishermen that would not conflict with other beachgoers and would help
protect the dunes. Further, the refuge would work with the partners to close secluded paths that pose
a threat to dune integrity. Public scoping and outreach would be conducted to get input from
beachgoers. Close coordination with the users and partners is necessary to adequately address this
issue. For example, some undesignated paths may have a benefit for the land manager by providing
access for research and management. Other paths may have a primary public value on properties
that were acquired for beach access (e.g., Save Our Coast sites and Beach and Riverfront sites).
Paths which have a public benefit that outweigh the negative impacts would be left open, but would
require dune restoration and the construction of ecologically-sound dune crossovers. Paths that have
a research or management benefit would be left open, but would be gated and would also require
dune restoration and the construction of ecologically-sound dune crossovers. Paths that don’t have
primary public or management benefit would be closed and restored, preferably using native
vegetation, such as saw palmetto and sea grape. The closure of unapproved access points is also
addressed under Visitor Services Objective 2.a(2).

6.b. Nighttime Beach Access during Sea Turtle Nesting Season

VISITOR SERVICES OBJECTIVE 6.b: Within three years of Plan approval, work with the Sebastian
Inlet State Park, Brevard and Indian River Counties to reduce nighttime access to the beach during
the sea turtle nesting season to minimize impacts to nesting and hatching sea turtles.

Discussion: Due to the increased risks to nesting turtles, nighttime access would be limited during
sea turtle nesting season to approved sea turtle walks through nighttime closure of public accesses
and increased law enforcement Most beach parks are closed at night, but some do not have gates
or the gates are not locked. Beach accesses typically do not have gates. Gates would need to be
installed and locked in key areas to further increase the effectiveness of these efforts. The refuge
would work with local governments to secure and enforce nighttime closures. Nighttime beach
access is also addressed under Wildlife and Habitat Management objectives 1.a(1) and 1.a(3).

6.c. Compatibility Determinations

VISITOR SERVICES OBJECTIVE 6.a: Within one year of Plan approval, complete compatibility
determinations for all public uses on Service lands.

Discussion: The refuge currently does not have compatibility determinations completed for uses
occurring on Service lands at Archie Carr NWR.

Communicate Key Issues with off-site Audiences
VISITOR SERVICES GOAL 7: Local residents will recognize the refuge and support its purposes.

7. Local Residents and Area Visitors
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VISITOR SERVICES OBJECTIVE 7.a: During the life of the Plan, develop key refuge messages and
incorporate these into all communications to increase awareness and support of the refuge and its
purposes so that at least 50% of regularly sampled local residents will be able to recognize the
location of the refuge and will understand the importance of the refuge to rare, threatened, and
endangered species.

Discussion: Melbourne Beach, Sebastian, Vero Beach, and residents within a 20-mile radius of the
refuge are likely to have the greatest potential impact on the refuge through their activities and land
uses. Currently few of these residents are aware of the refuge or know what activities are permitted
on the refuge. The refuge and the resources would benefit if more local area residents become
aware of the refuge and its purposes and understand its conservation goals and objectives.
Outreach efforts would focus on rare, threatened, and endangered species, especially sea turtles.
Increase refuge, volunteer, and FOCR outreach efforts. Key messages would be provided to the
Archie Carr Working Group, rangers and volunteers at Sebastian Inlet State Park, staff and
volunteers at the Barrier Island Center, commercial tour operators, and lifeguards to increase
awareness and understanding of the Service and the refuge.

Strategies:
e Expand outreach programs via the media, website, and conservation groups.
e Create sampling protocols and data sheets for surveys.
o Work with FOCR and volunteers to assist in sampling efforts.
o Work with local homeowners’ associations to increase awareness and support of the refuge.

7.b. Dr. Archie Carr Wildlife Refuge, Costa Rica

VISITOR SERVICES OBJECTIVE 7.b: During the life of the Plan, work with the Caribbean
Conservation Corporation to develop a sister refuge coalition with the Dr. Archie Carr Wildlife Refuge
in Costa Rica to expand the global connection and awareness of these refuges and their purposes.

Build Volunteer Programs

VISITOR SERVICES GOAL 8: A sufficient number of skilled and trained volunteers will support the
refuge in meeting its purposes, vision, and goals.

8. Volunteers

VISITOR SERVICES OBJECTIVE 8: During the life of the Plan, work with the partners to increase
the number of active volunteers from 25 to 50 and focus projects on those that benefit listed species.

Discussion: Focus projects on those that benefit rare, threatened, and endangered species and
habitat improvement. Hire a full-time Park Ranger to serve as the Volunteer Coordinator to
coordinate and supervise volunteers that are shared amongst the partners.

Build Support of Friends Group
VISITOR SERVICES GOAL 9: The Friends of the Carr Refuge will be an advocate for the refuge,

supporting all refuge goals and objectives and providing financial and in-kind support of refuge
management activities.
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9. Friends of the Carr Refuge

VISITOR SERVICES OBJECTIVE 9: Within one year of Plan approval, invigorate the Friends of the
Carr Refuge, with an active board of directors, to increase membership, levels of activities, and
support for refuge management activities.

Discussion: The refuge would assist the friends group with becoming an independent 501(c)(3) non-
profit organization and the friends group would enter into a Cooperating Agreement with the refuge.
The friends group currently operates under the 501(c)(3) of the Sea Turtle Preservation Society. The
refuge would help recruit new board members with the current board serving as an advisory group and
would develop a cooperative agreement to establish the organization as the official friends group for the
refuge. The refuge would provide assistance to the friends group in developing a charter and by-laws
to govern its operations. The refuge would help the friends group to obtain 501(c)(3) non-profit status.
The friends group would be encouraged to establish agreements with refuge partners to be able to
fund projects throughout the Archie Carr NWR, including on partner lands. The friends group is an
integral part of the refuge’s efforts to accomplish many of the goals and objectives of the CCP.

Litter and Ocean Debris

VISITOR SERVICES GOAL 10: The refuge’s barrier island beaches and other habitats will be
maintained litter and ocean debris free.

10. Litter and Ocean Debiris

VISITOR SERVICES OBJECTIVE 10: During the life of the Plan, work with the Friends of the Carr
Refuge, Keep Brevard Beautiful, and Keep Indian River Beautiful to control and eliminate litter and
ocean debris from the refuge.

Discussion: Litter can negatively impact refuge wildlife and ocean debris (trash from ships and boats)
in particular has been shown to be very detrimental to sea turtles and many sea birds. The refuge
would work with the partners and volunteers to develop a regular cleanup program for the expanse of
refuge and partner beaches. Scheduling major cleanup efforts prior to, during, and after the sea
turtle nesting season would further benefit these species. Periodic assessments would determine the
need to conduct additional cleanups (e.g., after hurricanes and winter storms). The refuge would
coordinate with the partners to establish outreach efforts aimed at area boaters and users of the Port
of Canaveral (e.g., cruise ships) to minimize litter and ocean debris from these vessels. In addition,
the refuge would coordinate with the partners to increase awareness and understanding of area
dump stations for boats [e.g., provide global positioning system (GPS) locations of existing stations
and work to develop additional dump stations]. The refuge, with the assistance of FOCR members
and volunteers, could also organize clean-up events (e.g., with area schools and community groups).
The refuge can contribute to the goals and objectives of NOAA's Marine Debris Removal Program,
helping to positively impact not only the refuge, but also regional coastal and marine environments.

REFUGE ADMINISTRATION

REFUGE ADMINISTRATION GOAL 1: Work with the Archie Carr Working Group partners to
increase staff, volunteers, facilities, and equipment to implement a comprehensive refuge
management program to protect and manage the natural and cultural values of the refuge’s barrier
island system and the nation’s most important sea turtle nesting beach.
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1.a. Staff

Discussion: Currently, all refuge staff are shared with Pelican Island NWR. Additional maintenance,
fire management, law enforcement, and education/outreach full-time staff would be necessary to
implement the goals, objectives, and strategies outlined in the CCP. Future increases in visitors and
additional impacts from an increasingly developed landscape surrounding the refuge necessitate an
adequately staffed refuge (see the proposed organizational chart, Figure 13.

REFUGE ADMINISTRATION OBJECTIVE 1.a(1): Within one year of the Plan’s approval, hire a
seasonal Biological Science Technician (trapper).

REFUGE ADMINISTRATION OBJECTIVE 1.a(2): Within two years of the Plan’s approval, hire a full-
time biological science technician.

REFUGE ADMINISTRATION OBJECTIVE 1.a(3): Within three years of the Plan’s approval, hire a
full-time Maintenance Worker.

REFUGE ADMINISTRATION OBJECTIVE 1.a(4): Within four years of the Plan’s approval, hire a full-
time Park Ranger to serve as the volunteer coordinator and to serve the outreach, environmental
education, and interpretive programs.

1.b. Administrative Facilities, Utilities, Equipment, and Signs

REFUGE ADMINISTRATION OBJECTIVE 1.b: Within the 15-year life of the Plan, ensure office,
support facilities, and other infrastructure sufficient to support outlined staff and volunteers.

Strategies:

e Once quarters are built to house researchers, use the existing beach house for additional
interns and as an office facility. The beach house may continue to function as a base of
operations and beach access for marine turtle research until garage facilities are available at
the new research quarters.

Share office and maintenance facilities with Pelican Island NWR, off Jungle Trail.
Develop additional office space specific to the refuge.

Consider adding RV pads (on- or off-site).

Demolish the derelict beach structure.

Consider sharing facilities with other entities (e.g., Sebastian Inlet State Park, EEL, and
HSWRI) and/or develop new or convert existing facilities to meet the needs of the refuge.
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V. Plan Implementation

INTRODUCTION

As required by the National Wildlife Refuge System Improvement Act of 1997, the Service will
manage all refuges in accordance with an approved Comprehensive Conservation Plan, which, when
implemented, will achieve refuge purposes; help fulfill the Refuge System mission; maintain and,
where appropriate, restore the biological integrity, diversity, and environmental health of the refuge;
help achieve the goals of the National Wilderness Preservation System; and meet other mandates.

This chapter summarizes the implementation strategy for the purposes, vision, goals, and objectives
outlined in the CCP, addressing refuge projects, funding and personnel needs, volunteers,
partnerships opportunities, step-down management plans, a monitoring and adaptive management
plan, and plan review and revision.

PROPOSED PROJECTS

The proposed projects reflect the basic needs identified by Service staff, the public, and the planning
team members for the management of fish and wildlife populations, habitats, cultural resources, land
protection, public use, outreach, and environmental education to address the identified priority issues
and to serve the vision and goals developed for the refuge. Among these projects is a list of step-
down management plans to be developed. Step-down plans are individual and specific and are the
blueprint under which refuges operate. The step-down plans would provide more detail and specific
tasks, stepping down from the CCP. Some existing plans would need revision, while others would
need to be developed. The Service prepares step-down plans in conjunction with the provisions set
forth in the National Environmental Policy Act of 1969.

Annual funding for staff, facilities, operations, and maintenance is an integral part of project
implementation. The general cost estimates provided will be updated and adjusted annually.
Essential needs are addressed, such as eliminating biological threats and problems, meeting
National Wildlife Refuge System mission requirements, and fulfilling the purposes for which the
refuge was established. There are no assurances that these projects will be either partially or fully
funded. However, with the help and cooperation of conservation partners, the Service will use this
Plan to focus attention on funding the operations and maintenance needs of the refuge.

For the purpose of achieving the goals and objectives developed for the refuge, the Plan has grouped
management strategies into specific projects. The Plan describes 18 projects for development and
management. Additional staff would be needed to implement these projects. All projects would
require the close coordination with partner agencies and organizations. Partnership agreements that
would facilitate project implementation are also discussed.

WILDLIFE AND HABITAT MANAGEMENT
Project 1. Work with the partners to standardize survey and monitoring.

In partnership with FWC, UCF, UF, HSWRI, EEL, FDEP, and others, the refuge would standardize
surveys and monitoring of sea turtles, Eastern indigo snakes, gopher tortoises, Florida scrub-jays,
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and beach mice. Systematic surveys based on standardized protocols would be conducted to
determine presence and distribution of priority wildlife species and to provide baseline data to assist
managers in habitat management practices. A full-time Biological Science Technician would be
employed to assist in implementing the monitoring program. Information to be collected is the
foundation for implementing the Comprehensive Conservation Plan, formulating habitat management,
and developing adaptive management strategies for species of conservation concern.

Wildlife and Habitat Management Objectives: 1.a(1), 1.b(1), 1.c(3), 1.c(4), 1.c(5), 1.d, 1.f, 1.h, 2.a,
2.b(1),2.c,3.c,4.a,5.a,5.b

Resource Protection Objectives: 1, 2, 3,4.b

Refuge Administration Objectives: 1.a(2), 1.a(4)

Project 2. Build and maintain databases containing biological resource data and spatial relationships
for the refuge and surrounding environments.

A fully implemented geographic information system is not in use at ACNWR. In partnership with all land
management partners, this project would develop an up-to-date data management, storage, and retrieval
system; obtain spatial information from appropriate sources; develop geographic layers for refuge
management programs; and facilitate spatial analysis and creation of maps by the refuge’s biological
staff. The full-time Biological Science Technician described in Project 1 would assist in this effort.
Wildlife and Habitat Management Objectives: 1.a(1), 1.b(1), 1.b(2), 1.c(1), 1.c(2), 1.c(5), 1.d, 1.,
2.b(2),3.b,3.d, 3.e, 3.f,3.9,4.a,5.3, 5.a

Resource Protection Objectives: 1, 2, 3,4.b

Visitor Service Objectives: 1.d, 6.a

Refuge Administration Objective: 1.a(2)

Project 3. Continue to identify, locate, control and eliminate where possible non-native plants.

The refuge contains a diversity of habitats, and with encroaching development, invasive plant species
such as Australian pine and Brazilian pepper are expanding onto refuge lands. Current known
locations are primarily along refuge roads and other disturbed sites. Spot-treatment is ongoing, but
without a comprehensive control plan these exotic plant species would spread into the interiors of the
refuge, degrading habitat for several listed species, migratory birds, and a variety of herpetofauna.
This project would identify invasive upland plant species within the larger Archie Carr Refuge
partnership, determine their distribution, and treat affected areas using appropriate control measures.
Wildlife and Habitat Management Objectives: 1.c, 1.d, 3.c, 3.d, 3.e, 3.f, 3.9, 4.a,5.b

Visitor Services Objectives: 4.a, 5.a(1), 7.a, 8, 9

Refuge Administration Objectives: 1.a(2), 1.a(4)

Project 4. Use prescribed fire and other forestry techniques to maintain and restore scrub plant
communities.

In partnership with Merritt Island NWR, EEL, Brevard Recreation and Parks, and Florida Division of
Forestry (FDOF), an expanded prescribed burning program is essential to restore and maintain scrub
and to reduce fuel loads that could lead to devastating wildfires. Given the fragmented, linear nature
of the refuge, the Service’s properties are bordered by urban interface, making fire management
highly necessary to also protect adjacent developed properties. In order to properly manage a wide
array of species, including protected species such as the scrub-jay and gopher tortoise, it is critical
that refuge lands be burned on a regular schedule and under controlled conditions. The refuge hosts
dozens of scrub dependent species throughout the year. Restoring these habitats, through the use of
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controlled burns and other techniques, reduces the potential of wildfire, while enhancing habitat for
these priority species. Prescribed burning is also an effective tool to minimize the spread of invasive
exotic plant species.

Wildlife and Habitat Management Objectives: 1.c, 1.c(4), 1.c(5), 1.d, 3.d, 4.a, 5.b
Resource Protection Objectives: 1, 2, 3

Visitor Services Objectives: 1.a(5), 1.d, 4.a, 5.a

Refuge Administration Objectives: 1.a(2), 1.a(4)

Project 5. Use replanting to restore the mangrove swamps.

Most of Archie Carr NWR's shoreline along the IRL consists of mangrove tidal forests, a declining
habitat in Florida. In partnership with Hubbs-SeaWorld Research Institute, EEL, SIRWMD, and
others, mangrove restoration would include removing exotic plants, replanting mangroves, and
restoring tidal connections where feasible.

Wildlife and Habitat Management Objectives: 3.9, 5.a

Visitor Services Objectives: 8, 9

Refuge Administration Objectives: 1.a(2)

Project 6. Restore and monitor the coastal dune system and control foredune erosion.

In partnership with FDEP’s Bureau of Invasive Plant Management and others, the refuge would
restore and monitor the coastal strand community. The project would require the complete removal
of all invasive exotic plants, including Australian pine and Brazilian pepper, followed by successive re-
treatments. While some natural recruitment of native plant species is expected, this effort would be
facilitated by replanting native species. The schedule for replanting would be coordinated with beach
nourishment projects to provide the greatest benefit for dune accretion.

Beach and dune erosion threaten sea turtle nesting areas and habitat important to a host of other
species. Barrier islands naturally experience some form of erosion, as well as some accretion, but
with the level of development on the barrier island, the human factor influences shoreline dynamics
as much as natural processes. Ocean inlets kept open with jetties and maintenance dredging
interrupt longshore sand transport and can contribute to shoreline erosion downdrift of the inlets
(Kraus 2005). The construction of multi-million dollar homes and condos along the shoreline also
influences shoreline dynamics by providing economic incentive to protect valuable structures from
shoreline erosion. This is manifested in beach nourishments and beach armoring (e.g., seawalls).
With so much value placed on stabilizing the shoreline, the refuge’s interest in allowing natural
processes to occur is at odds with the interests of many of the adjacent private landowners,
especially since the refuge is intertwined with private development. With such a high degree of urban
interface, erosion can best be slowed by sound dune stabilization management in concert with beach
nourishment and sand transfer projects. In recent history, efforts have been made to protect
beachfront properties by constructing rock revetments and sea walls and by using geotextile tubes.
These shoreline hardening projects have long-term detrimental impacts, especially for nesting sea
turtles. If nourishment or other sand placement projects are to be implemented in the Archie Carr
NWR area, then extra steps should be taken to ensure that the sand placement is designed to mimic
the natural beach profile as close as possible and that the area of alteration be minimized as much as
possible to allow beach organisms (e.g., mole crabs, ghost crabs, and sand tiger beetles) enough
nearby natural beach to withstand major impacts to the micro-environment in the project area.
Smaller nourishment and sand placement projects would also result in greater sea turtle nesting
success than large projects that would impact more of their nesting environment. Associated with
beach nourishment is the need to replant native species on the foredune and backdune areas. Plant
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species such as sea oats, dune panic grass, beach star, and railroad vine help stabilize and build
dunes. Aside from the benefits of dune stabilization, replanting is labor intensive and requires a large
amount of nursery-raised plants. To address this situation, partnerships could be developed with
local nurseries and volunteers.

This project would protect sea turtle nesting habitat, as well as habitat for Southeastern beach mice,
shorebirds, and many other organisms dependent on healthy beach and dune habitat. A dune and
coastal strand restoration plan would be developed for this project.

Wildlife and Habitat Management Objectives: 1.a(1), 1.b(1), 1.g, 2.b(2), 3.f, 5.a

Resource Protection Objectives: 1, 2, 3

Visitor Services Objectives: 2.a(2), 6a, 10

Refuge Administration Objective: 1.a(2)

Project 7. Control sea turtle predators.

The refuge and nearby beaches provide important nesting habitat for sea turtles. For the short time
span when the female comes ashore to dig the nest and lay her eggs, the refuge would provide
protection from human disturbance activities. For the subsequent two to three months that the eggs
need to incubate and hatch, the refuge would provide protection not only from inappropriate/illegal
use of the refuge’s beaches, but also from wildlife, such as raccoons which eat sea turtle eggs. While
refuge officers would provide the necessary protection from incompatible night-time beach use (e.g.,
disturbing nesting sea turtles), a seasonal biological technician would implement current mammalian
predator control techniques to achieve a sea turtle nest depredation rate not exceeding five percent.
The refuge would focus on reducing and maintaining the natural predation rate (as incurred from
native predators) to five percent or less and would focus on preventing nest depredation by any
exotic species (e.g., armadillos and red fire ants).

Wildlife and Habitat Management Objectives: 1.a(2), 4.b

Visitor Services Objectives: 4.a, 5.a(1)

Refuge Administration Objective: 1.a(2)

Project 8. Minimize vehicle-wildlife collisions on refuge and partner lands.

Wildlife mortality caused by vehicle collisions has been identified as one of several major issues
facing the refuge. Although it affects many species on the refuge, it is disproportionately adverse to
listed species, given their low numbers. Among these, gopher tortoises, scrub-jays, and indigo
shakes are especially at risk. Through collaborative efforts with the partners, the refuge would install
additional wildlife crossing signs and barrier fences and would work with FDOT to slow traffic in high
risk areas through posting lower speed limits, marking “No Passing” lanes, installing rumble strips,
and/or installing flashing lights. Wildlife underpasses would be pursued when feasible (e.g., during
major road work) or included with the justification for pedestrian underpasses. In addition, the refuge
would work with local and state law enforcement agencies to enforce existing speed limits.

Wildlife and Habitat Management Objective: 3.b

Visitor Services Objectives: 4.a, 5.a(1)

Refuge Administration Objectives: 1.a(2), 1.a(3), 1.a(4)

RESOURCE PROTECTION
Project 9. Protect refuge resources and visitors.

The larger Archie Carr Refuge partnership hosts more than 100,000 visitors annually, not counting
the visitation to Sebastian Inlet State Park. In recent years, disturbance to sea turtles, illegal harvest
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of plants and animals, vandalism, encroachment activities, littering, and other inappropriate or illegal
activities have increased due to the ease of accessibility to refuge properties, the remoteness of
certain areas of the refuge, and the lack of regular law enforcement patrols. The presence of a full-
time Law Enforcement Officer would result in improved visitor safety and services. The Refuge
Officer would share duties with neighboring Pelican Island NWR. Regular law enforcement patrols
would deter wildlife take, vandalism, trespass, loitering, and other illegal activities and respond to
violations, complaints, and incidences when they occur.

Wildlife and Habitat Management Objectives: 1.a(3), 1.e, 1.f, 1.g, 2.b(2), 2.c, 3.a, 3.b

Resource Protection Objective: 4.a

Visitor Services Objectives: 2.a, 2.a(2), 6.a, 6.b, 10

Project 10. Protect archaeological resources through surveys and planning.

The Archie Carr NWR has 58 archaeological sites that are known to exist on refuge and partner lands
combined, but law enforcement protection is not adequate. This project would provide for the
completion of an archaeological survey list and locate and describe all sites within the Archie Carr
NWR and to determine which sites are on refuge property and covered under the Archaeological
Resources Protection Act. This project would also initiate the development of a protection plan for
cultural and historical resources identified by the survey.

Resource Protection Objectives: 4.a, 4.b

Refuge Administration Objective: 1.a(4)

Project 11. Develop management agreements for adjacent public conservation lands and private
lands that support listed species and document conservation focus areas and wildlife corridors.

The refuge is highly fragmented, with Service-acquired land parcels located in a mosaic of other
public conservation lands and county-owned management areas, as well as private lands that have
been developed at various levels of intensity (e.g., from low-density residences to commercial
businesses to high-rise condominiums). In order for conservation efforts to be successful, the refuge
needs to work with multiple partners to seek common objectives and develop management strategies
that can be employed across the barrier island landscape. Close cooperation and coordination
between the refuge and partners at state and local levels are paramount in achieving many of the
objectives outlined in this Plan.

Wildlife and Habitat Management Objectives: 3.d, 3.e, 3.9, 4.a, 5.3, 5.b

Resource Protection Objectives: 1, 2, 3

Project 12. Evaluate inholdings for potential acquisition from willing sellers.

The refuge exists in a mosaic of public and private lands. In order to minimize fragmentation, the
purpose of this project would be to determine which inholdings would contribute the most to the
overall management objectives of the refuge. The refuge would work with the State of Florida ARC to
elevate the Archie Carr Sea Turtle Refuge project to the A list for active acquisition by the state.
Several properties are currently for sale on the open market that are high priorities due to their
locations next to public lands or due to their being surrounded by public lands. Properties that are
within the current acquisition boundary and have willing sellers would be considered for acquisition by
the Service. Any important properties needed for connectivity and protection that are outside of the
current acquisition boundary would either be targeted by partners or proposed for addition under a
Minor Expansion Proposal of less than 10% of the approved acquisition boundary minus the 65
acres/26 ha added under the last MEP (2004).

Resource Protection Objective: 1, 2
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VISITOR SERVICES

Project 13. Work with the partners to close unauthorized beach access points, improve existing
access facilities, and limit night time beach access during the sea turtle nesting season.

Unauthorized beach access is an issue for the refuge because it destroys vegetation, increases dune
erosion, increases exposure to coastal flooding, and leads to littering. Nighttime beachgoers can
disturb sea turtles, causing them to return to sea before laying eggs. This project would work close
unauthorized access points that have no compelling public interest and improve existing dune-
crossovers to minimize impacts to dunes. Access points that have a compelling public interest (e.g.,
Save Our Coast sites) would be improved with dune cross-overs to minimize impacts to dunes.
Access points that have a research or management value would also be improved to minimize
impacts to dunes, but would be closed to the public. The refuge would work with partners to evaluate
the need for additional beach access points and facilities at strategic locations, where feasible. In
addition, through awareness programs and increased law enforcement, nighttime beach access
during the sea turtle nesting season would be minimized. Obtaining (in coordination with refuge
partners) baseline visitor data would useful in determining high-use areas.

Wildlife and Habitat Management Objectives: 1.a(3), 3.f

Visitor Services Objectives: 6.a, 6.b

Refuge Administration Objectives: 1.a(3), 1.a(4)

Project 14. Minimize the impacts of fishing.

The larger Archie Carr Refuge partnership hosts more than 10,000 fishermen annually. Surfcasting
(saltwater fishing) is an important recreational activity on refuge beaches, as is estuarine fishing in the
waters surrounding the refuge. This project would work with partners to use signs, fliers, and other
methods to inform anglers of the potential impacts that this activity could have on wildlife and habitat.
Anglers would be made aware of the need to recycle monofilament line, dispose of other trash
(including fish waste) appropriately, prevent seagrass scarring, minimize risks of collisions with
manatees, use authorized beach access points, and engage in ethical fishing behavior.

Wildlife and Habitat Management Objective: 1.e

Visitor Services Objectives: 2.a(1), 2.a(2), 6.a, 6.b, 10

Refuge Administration Objectives: 1.a(3), 1.a(4)

Project 15. Increase outreach and opportunities for environmental education and interpretation.

The larger Archie Carr Refuge partnership hosts more than 10,000 visitors annually seeking
educational or interpretive experiences. This project would enable the refuge to employ an outreach
and visitor services specialist to work with partners to educate residents, tourists, and school children
about the refuge's role in the barrier island ecosystem, as well as threats to the refuge’s wildlife and
habitat. This position would improve partnership opportunities and expand educational and
interpretive programs by working with partners (e.g., EEL, CCC, and FOCR), volunteers, and other
organizations. Refuge resources would be appropriately interpreted and communication with outside
audiences via news releases, web media, and special events would be coordinated with partners.
Visitor Services Objectives: 4.a, 5.a(1), 5.a(2), 5.a(3), 5.a(4), 7.a, 7.b, 10

Refuge Administration Objectives: 1.a(2), 1.a(4)
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Project 16. Increase wildlife observation and photography visitor services.

The larger Archie Carr Refuge partnership hosts more than 3,000 wildlife watchers and
photographers annually. This project would enable the refuge to work with partners to expand wildlife
observation and photography opportunities, as well as investigate the potential to use certain areas of
ACNWR to provide connectivity with partner conservation lands.

Visitor Services Objective: 3

Refuge Administration Objectives: 1.a(3), 1.a(4)

Project 17. Minimize litter and ocean debris.

Litter and ocean debris (trash blown/thrown) off boats and ships can harm wildlife and injure visitors.
This project would work with the partners to use signs, brochures, and other tools to educate the
public about the harmful effects of litter. It would evaluate the need for more trash and recycling bins
and organize beach and lagoon clean-up efforts. As part of this program, boaters would also be
educated to make them aware of the harmful effects of litter. Furthermore, similar outreach efforts
would also be directed at the cruise ships and other shipping entities that utilize Port Canaveral in an
effort to reduce ocean debris.

Wildlife and Habitat Management Objectives: 1.a(3), 3.

Visitor Services Objectives: 2.a(1), 4.a, 5.a(1), 5.a(2), 7, 10

Refuge Administration Objectives: 1.a(2), 1.a(4)

Project 18. Improve maintenance operations and facilities management.

This project would provide one Maintenance Worker to improve refuge operations and facilities
maintenance, including trails, kiosks, signs, and boardwalks. The worker would also conduct
maintenance of refuge buildings and quarters.

Visitor Services Objectives: 1.a(1), 1.a(5), 1.c(4)

Refuge Administration Objectives: 1.a(3), 1.b

FUNDING AND PERSONNEL

Implementation of this Plan would require increased funding and personnel support from a variety of
internal and external sources. New projects are identified in the Refuge Operating and Needs
System (RONS), while maintenance needs for existing facilities and projects are identified through
Service Asset and Maintenance Management System (SAMMS). This Plan outlines proposed
projects that are substantially above current budget allocations. The Plan does not constitute a
commitment (from Congress) for staffing increases, operational and maintenance increases, or
funding for future land acquisition, but provides direction for future management and represents
wildlife resource needs based on sound biological science and input from the public.

To achieve the goals, objectives, and strategies outlined in Chapter IV of the proposed Plan,
additional personnel, operations, maintenance, facilities, and funds are needed. Three and a half
additional, non-shared positions would be needed (see Figure 13) in addition to the current shared
(between ACNWR and Pelican Island NWR) positions (Figure 9). The refuge staff would need to
increase from a total of 4.5 shared with Pelican Island NWR in Fiscal Year 2008, to a total of 14 (3.5
for Archie Carr, 3.5 for Pelican Island and 7 shared) by year 2023 (Table 9 and Figure 13). This
increase in staff would also necessitate an increase in base funding above standard yearly increases
that allow only for inflation.
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Table 9. Summary of Projects

(Staff may be shared among projects, for proposed staffing levels see organization chart, Figure 13)

FIRST | RECURRING
PROJECT YEAR ANNUAL
OMBER PROJECT TITLE Soer e STAFF
($1,000) | ($1,000)
SURVEYS AND BIOLOGICAL
1 R T ORNG 50 35 SCIENCE
TECHNICIAN
WILDLIFE
2 GIS DATABASE 50 35 BIOLOGIST
(SHARED)
BIOLOGICAL
3 EXOTIC PLANT CONTROL | 120 80 SCIENCE
TECHNICIAN
BIOLOGICAL
4 SCRUB MANAGEMENT 60 40 SCIENCE
TECHNICIAN
BIOLOGICAL
: MANGROVE 50 40 SCIENCE
MANAGEMENT TECHNICIAN
(SHARED)
RESTORE & MAINTAIN BIOLOGICAL
A COASTAL DUNE SYSTEM 5 2 SCIENCE
& CONTROL TECHNICIAN
BEACH/DUNE EROSION (SHARED)
BIOLOGICAL
SCIENCE
7 TURT(':'g,\TTRRngTOR 30 20 TECHNICIAN,
SEASONAL
(TRAPPER)
WILDLIFE REFUGE
VEHICLE-WILDLIFE SPECIALIST
8 s 60 40 (ASSISTANT
MANAGER)
(SHARED)
REFUGE OFFICER
9 LAW ENFORCEMENT 50 40 (SHARED)
SURVEY & PROTECT
10 ARCHAEOLOGICAL 50 40 REFl(JgHigngER
RESOURCES
DEVELOP MANAGEMENT WILDLIFE REFUGE
11 AGREEMENTS FOR 60 40 SPECIALIST
PARTNER LANDS (ASSISTANT

116

Archie Carr National Wildlife Refuge




FIRST | RECURRING
PROJECT YEAR ANNUAL
OMBER PROJECT TITLE oy oSt STAFF
($1,000) | ($1,000)
MANAGER)
(SHARED)
WILDLIFE REFUGE
EVALUATE INHOLDINGS SPECIALIST
12 iAo 60 40 (ASSISTANT
MANAGER)
(SHARED)
ADDRESS
. UNAUTHORIZED DUNE T 50 PARK RANGER
TRAILS AND NIGHTTIME
BEACH ACCESS
4 MINIMIZE IMPACTS OF N 50 PARK RANGER
FISHING (SHARED)
OUTREACH AND
5 ENVIRONMENTAL 12 50 PARK RANGER
EDUCATION AND (SHARED)
INTERPRETATION
IMPROVE WILDIFE
6 OBSERVATION & 50 40 PARK RANGER
PHOTOGRAPHY (SHARED)
OPPORTUNITIES
17 LITTER & OCEAN DEBRIS 60 40 PARK RANGER
MAINTENANCE,
OPERATIONS, AND MAINTENANCE
18 FACILITIES 150 100 WORKER
MANAGEMENT

The Refuge System currently faces a backlog of project, operational, maintenance, and
equipment needs. The current RONS provides a list of proposed projects for the refuge, over and
above the current base operating budget of the refuge, which was $697,000 in fiscal year 2007.
The refuge’s RONS and SAMMS needs would continue under this Plan. Once the CCP is
approved, the RONS and SAMMS databases will be updated to reflect the needs and proposed
actions outlined in the Plan.
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Figure 13. Proposed Organizational Chart for Archie Carr NWR
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PARTNERSHIP OPPORTUNITIES

Archie Carr National Wildlife Refuge functions as a partnership refuge where a variety of partners
help further the purposes, vision, goals, and objectives of the refuge through wildlife and habitat
management activities, outreach, environmental education, other visitor services, and cultural
resource protection. The Service will continue to work with existing and new partners where refuge
partnerships will predominantly operate through the Archie Carr Working Group. Bringing together
public, non-profit, research-oriented, and private interests, the Archie Carr Working Group provides a
forum for interested partners and area land managers to exchange ideas and coordinate and
integrate management activities.

STEP-DOWN MANAGEMENT PLANS

The Service will prepare several step-down management plans to provide more detail, including
strategies and implementation schedules for meeting the goals and objectives identified in this
Comprehensive Conservation Plan. Current ACNWR step-down plans are:

. Fire Management Plan (completed 2001)
. Predator Control Plan (completed 2003)

Table 10 lists the needed step-down management plans and their anticipated completion dates.

Table 10. Step-down Management Plans to be Developed during the 15-year Life of the Plan

Step-down Management Plan Anticipated Completion Date
Wildlife and Habitat Management Plan 2009
Visitor Services Plan 2010
Cultural Resources Management Plan 2013

MONITORING AND ADAPTIVE MANAGEMENT

Monitoring the Service’s performance, while implementing this Comprehensive Conservation Plan, is
critical to successful implementation of this Plan. Monitoring and evaluation allow the Service, other
government agencies, the public, and the partners to measure and evaluate progress. Following
approval of the Comprehensive Conservation Plan and public notification of the decision, the Service
will begin implementing the proposed actions identified in the Plan. The Service will monitor,
evaluate, and determine whether or not progress is being made towards achieving the refuge’s
purposes, vision, and goals. Monitoring will address habitat or population objectives and the effects
of management activities. Through adaptive management and evaluation of monitoring and
research, results may indicate the need to modify refuge objectives and/or strategies.

PLAN REVIEW AND REVISION

The Service will review this Plan annually to decide if it requires any revisions. The Plan will be
modified along with associated management activities whenever this review or other monitoring and
evaluation determine that changes are needed to achieve refuge purposes, vision, and goals. The
Service will revise this Plan when significant new information becomes available, ecological
conditions change, major refuge expansion occurs, or when the Service identifies the need to do so
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during plan review. At a minimum, plan revision will occur every 15 years. All plan revisions will
follow the procedures outlined in current policy and will require compliance with the National
Environmental Policy Act. The Service will conduct ongoing public involvement and continue
informing and involving the public regarding management of this refuge.
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SECTION B. ENVIRONMENTAL ASSESSMENT

|. Background

INTRODUCTION

This Environmental Assessment (EA) for Archie Carr National Wildlife Refuge has been prepared in
compliance with the National Environmental Policy Act. It discusses the purpose and need for the
Comprehensive Conservation Plan (CCP) for the refuge which is located in Brevard and Indian River
counties, Florida (see Figure 2 in the CCP), and provides an analysis of the environmental impacts
that could be expected from each of the management proposals outlined in the Plan. This analysis
assists the Fish and Wildlife Service in determining if it will need to prepare an Environmental Impact
Statement (EIS) or a Finding of No Significant Impact (FONSI) for the refuge’s proposed CCP.

The Service identified issues, concerns, and needs through discussions with the public, agency
managers, conservation partners, and others. In particular, the Service identified a range of
alternatives, evaluated the possible consequences of implementing each alternative, and selected
Alternative B: Rare, Threatened, and Endangered Species as the proposed management action. In
the opinion of the Service, Alternative B is the best approach to guide the refuge’s future direction.

The draft CCP proposes a management direction, which is described in detail through a set of goals,
objectives, and strategies. The draft CCP addresses current management issues, provides long-term
management direction and guidance for the refuge, and satisfies the legislative mandates of the National
Wildlife Refuge System Improvement Act of 1997. While the Plan provides general management
direction, subsequent step-down plans will provide more detailed management direction and actions.

The environmental assessment evaluates a range of reasonable management alternatives. The
intent is to support informed decision-making regarding future management of the refuge. Each
alternative presented in this environmental assessment was generated with the potential to be fully
developed into a final comprehensive conservation plan. The predicted biological, physical, social,
and economical impacts of implementing each alternative are analyzed in this draft environmental
assessment. This analysis assists the Fish and Wildlife Service in determining if the alternatives
represent no significant impacts, thus requiring the preparation of a Finding of No Significant Impact,
or if the alternatives represent significant impacts, thus requiring more detailed analysis through an
Environmental Impact Statement and a Record of Decision. Following public review and comment,
the Fish and Wildlife Service will select an alternative to be fully developed for this refuge.

The U.S. Fish and Wildlife Service is the Nation’s primary conservation agency concerned with the
protection and long-term management of wildlife resources. The Service administers the National
Wildlife Refuge System, a system of more than 540 national wildlife refuges embracing over 95
million acres (38 million ha), much of which is primarily managed for the enhancement of migratory
bird populations and federally listed threatened and endangered fish, wildlife, and plants.
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PURPOSE AND NEED FOR ACTION

The purpose of this CCP is to ensure that the Service adopts a CCP for Archie Carr National Wildlife
Refuge as mandated in the National Wildlife Refuge System Improvement Act of 1997 and that the
refuge conserves threatened and endangered species; protects fish and wildlife resources and
natural diversity; conserves wetlands to meet migratory bird treaty obligations; addresses the spread
and impacts of exotic, invasive, and nuisance species; investigates the impacts of climate change on
refuge resources; protects important barrier island resources; promotes appropriate and compatible
wildlife-dependent public use activities; promotes awareness and appreciation of natural resources;
promotes support for refuge management activities; coordinates with a wide variety of government
and non-government partners; protects and preserves archaeological and historical resources; and
provides for appropriate and compatible scientific research.

This environmental assessment addresses the need to adopt a 15-year management plan for Archie
Carr National Wildlife Refuge that provides guidance for future refuge management, identifies
priorities, ensures consistent and integrated management, and meets the requirements of the
National Wildlife Refuge System Improvement Act.

DECISION FRAMEWORK

Based on the assessment described in this document, the Fish and Wildlife Service will select an
alternative to implement the Comprehensive Conservation Plan for Archie Carr National Wildlife
Refuge. The finalized CCP will include a Finding of No Significant Impact, which is a statement
explaining why the selected alternative will not have a significant effect on the quality of the
human environment. This determination is based on an evaluation of the Service and refuge
system mission, the purpose(s) for which the refuge was established, and other legal mandates.
Assuming no significant impact is found, implementation of the Plan will begin and will be
monitored annually and revised when necessary.

PLANNING STUDY AREA

Archie Carr National Wildlife Refuge spans a 20.5-mile (33 km) stretch of barrier island beach
between Melbourne Beach and Wabasso Beach in southeast Florida (see Figure 2 in the CCP). The
section of barrier islands that encompasses the refuge is a mosaic of conservation areas and
developed lands, including towns, shopping centers, and residential neighborhoods. This
environmental assessment will identify management for refuge lands, as well as for those lands
proposed for acquisition by the Service (e.g., those lands within the approved acquisition boundary
for the refuge). Further, this environmental assessment will also address refuge management actions
that support management activities of the partners within the area colloquially referred to as the Carr
Refuge, which includes lands and waters owned and managed by the Service, the State of Florida,
Brevard County, Indian River County, and Hubbs-SeaWorld Research Institute.

AUTHORITY, LEGAL COMPLIANCE, AND COMPATIBILITY

The Service developed the Plan in compliance with the National Wildlife Refuge System Improvement
Act of 1997, Part 602 (National Wildlife Refuge System Planning) of the Fish and Wildlife Service
Manual, and the National Environmental Policy Act of 1969. The Service complied with this Act
through the involvement of the public and the incorporation of an environmental assessment with a
description of the alternatives considered and an analysis of the environmental consequences of the
alternatives (chapters Ill and IV of the EA). When fully implemented, the Plan will strive to achieve
the purposes, vision, and goals of Archie Carr National Wildlife Refuge.
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The Plan’s overriding consideration is to carry out the purposes for which the refuge was established.
The laws that established the refuge and provided the funds for acquisition state the purposes of the
refuge (see CCP Chapter 2 for the refuge’s purposes). Fish and wildlife management is the first priority
in refuge management, and the Service allows and encourages public use (wildlife-dependent
recreation) as long as it is compatible with, or does not detract from, the refuge’s mission and purposes.

COMPATIBILITY

The National Wildlife Refuge System Administration Act of 1966, as amended by the National Wildlife
Refuge System Improvement Act of 1997, states that national wildlife refuges must be protected from
incompatible or harmful human activities to ensure that Americans can enjoy Refuge System lands
and waters. Before activities or uses are allowed on a national wildlife refuge, the uses must be
found to be compatible. A compatible use “...will not materially interfere with or detract from the
fulfillment of the mission of the Refuge System or the purposes of the refuge”. In addition, “wildlife-
dependent recreational uses may be authorized on a refuge when they are compatible and not
inconsistent with public safety”.

An interim compatibility determination is a document that assesses the compatibility of an activity
during the period of time the Service first acquires a parcel of land to the time a formal, long-term
management plan for that parcel is prepared and adopted. The Service has completed an interim
compatibility determination for the six priority general public uses of the System, as listed in the
National Wildlife Refuge System Improvement Act of 1997. These uses are hunting, fishing, wildlife
observation, wildlife photography, environmental education, and interpretation. No prior compatibility
determinations were developed for Archie Carr NWR and the Refuge is officially closed.

PUBLIC INVOLVEMENT AND THE PLANNING PROCESS

In accordance with Service guidelines and National Environmental Policy Act recommendations,
public involvement has been a crucial factor throughout the development of the Draft CCP and EA for
Archie Carr National Wildlife Refuge. The Plan was written with input and assistance from interested
citizens; conservation organizations; and representatives of local, state, and federal agencies. The
participation of these stakeholders and their ideas has been of great value in setting the management
direction for Archie Carr NWR.

Utilizing existing public mailing lists of the refuge, as well as public mailing lists from various
government partners, more than 1,200 informational flyers were initially mailed announcing public
scoping for Archie Carr and Pelican Island national wildlife refuges. This first flyer invited participation
in the planning process through a variety of means, including public meetings, letters, faxes,
telephone calls, e-mail messages, and personal visits. The flyer also announced the times and
locations of the public meetings, provided other information, and described the purposes of the two
refuges. Afterwards, three neighborhood meetings were conducted on May 3, May 25, and June 1,
2000. Outlining the planning process and highlighting the issues and concerns raised to date, a June
2, 2000 Planning Update was mailed out to over 2,800 interested parties. Following this Planning
Update, two summary, countywide meetings were held on June 14 and June 15, 2000, in Sebastian
(Indian River County) and Melbourne (Brevard County).
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The public meetings were attended by a total of 90 individuals representing a variety of interests and
organizations. Approximately 117 individuals, organizations, and government entities submitted
comments regarding the plans for Archie Carr and Pelican Island refuges. Letters, faxes, email
messages, and phone calls were received from across the country. Comments from the public were
submitted by a variety of entities, ranging from a local middle school student to a coalition of six
organizations representing more than 700,000 members.

A wide range of issues, concerns, and opportunities were identified and addressed during the
planning process. Many issues that are very important to the public often fall outside the scope of the
decision to be made within this planning process. In some instances, the Service cannot resolve
issues some people have communicated to us. We have considered all issues throughout our
planning process and have developed plans that attempt to balance best available scientific
information, best management practices, and the competing opinions regarding important issues.

A complete summary of these issues and concerns is provided in Appendix IV. Public Involvement
(Section C) and/or see Chapter Il in the CCP (Section A).
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Il. Affected Environment

For a description of the affected environment, see Section A, Chapter I, Refuge Overview.
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Ill. Description of Alternatives

FORMULATION OF ALTERNATIVES

Alternatives are different approaches or combinations of management actions and activities designed
to achieve the refuge’s purposes, vision, and goals; the mission of the National Wildlife Refuge
System; and the mission of the U.S. Fish and Wildlife Service. Alternatives are formulated to address
the priority issues, concerns, and problems identified by the Service, the public, and the government
partners during public scoping and throughout the development of the draft CCP.

The four alternatives identified and evaluated for the Archie Carr NWR CCP represent different
approaches to provide permanent protection and restoration of fish, wildlife, plants, habitats, and
other resources. A major consideration in the formulation of the alternatives is the ability to obtain
sufficient proprietary interest in the management of lands to facilitate a physical and biological
connection of habitats and to restore the function and habitat diversity once found in this area. In
particular, the fish and wildlife communities found in the aquatic, transitional, and terrestrial habitats
on the refuge serve as migration corridors and stop-over habitats for many migratory birds and other
trust species. The Service assessed biological conditions and analyzed external relationships
affecting the refuge. This information contributed to the development of alternatives. As a result,
each alternative presents different approaches to meeting long-term goals. Each alternative was
evaluated based on how much progress it will make and how it will address core habitat issues,
problems, and wildlife threats.

Problems and threats provide important perspectives and guidance in developing alternatives.
Where data were available, trends in habitat and wildlife uses on the refuge were evaluated, as was
the capability of refuge habitats to support these uses. Overall, the greatest risk to fish, wildlife,
plants, and associated habitats in the South Florida Ecosystem, North Florida Ecosystem, and the
Indian River Lagoon system is characterized by the permanent loss of habitats and connectivity.
Thus, the Service has prioritized protecting, restoring, and connecting the remaining habitats.

All of the alternatives incorporate several concepts and management techniques intended to achieve
the goals for management programs and activities conducted on the refuge, including management
goals for: wildlife and habitat management, resource protection, visitor services, and refuge
administration. Four alternatives were evaluated: Alternative A (Current Management or No Action),
Alternative B (Proposed Action), Alternative C, and Alternative D. The No Action alternative (i.e.,
Alternative A) is a description of ongoing refuge management activities and may not, in all cases,
meet all the goals. The No Action alternative is described as a basis of comparison for the action
alternatives (i.e., alternatives B, C, and D).

DESCRIPTION OF ALTERNATIVES

Alternative A (i.e., the No Action Alternative) continues current management activities similar to
recent activities and levels on the refuge. Alternative B (i.e., the Proposed Action) focuses refuge
management actions on the needs of rare, threatened, and endangered species. Alternative C
emphasizes management of migratory birds. Alternative D focuses refuge management actions on
maintaining and enhancing wildlife and habitat diversity. The four alternative management
approaches take into consideration the listed criteria developed as a result of issue identification and
organized under four broad management categories.
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Wildlife and Habitat Management
e Protect rare, threatened, and endangered species; migratory birds; and native wildlife
and habitat diversity.
o Control exotic, invasive, and nuisance species.

Resource Protection
e Acquire or otherwise manage key lands and waters.
e Coordinate protection of the archaeological and historical resources of the refuge.
o Control illegal, incompatible, and inappropriate uses such as poaching, dumping,
excavation, and un-permitted construction.

Visitor Services
¢ Provide opportunities for quality, appropriate, and compatible wildlife-oriented public
use activities.
Control inappropriate uses such as off-road vehicle use.
Communicate key issues with local residents and area visitors.
Enhance refuge staff and programs through the use of trained volunteers.
Enhance the Friends of the Carr Refuge.
Control litter and ocean debris on the refuge.

Refuge Administration
e Address inadequate staffing to meet refuge goals.

o Ensure office, support facilities, and other infrastructure sufficient to support staff and
volunteers

ALTERNATIVE A (CURRENT MANAGEMENT, NO ACTION)

Alternative A continues refuge management activities and programs at levels similar to past
management.

Wildlife and Habitat Management
The refuge currently conducts limited management activities to protect sea turtles and other listed
species; enhance biodiversity; and control exotic, invasive, and nuisance species.

From March 1 through September 30, the refuge conducts daily sea turtle nest surveys along 5
miles (8 km) of beach in Indian River County, with some surveys continuing into November, as
needed. Comprising the remainder of the Archie Carr Refuge partnership, the partners survey the
13 miles (21 km) in Brevard County and the 3 miles (5 km) in the Sebastian Inlet State Park (SISP).
Completion of the surveys is dependent upon volunteers and partners. Nest depredation rates are
targeted at 10% or less through monitoring, trapping in target areas, and euthanizing nuisance
animals. The refuge coordinates with Brevard and Indian River counties and the Archie Carr
Working Group to address lighting issues and unauthorized beach activities. The refuge also
participates in rescuing stranded and injured sea turtles. Further, the refuge annually supports
about six sea turtle research studies on and around the refuge.
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Minimal Southeastern beach mouse activities are conducted by the refuge, with occasional surveys
conducted by researchers. However, the refuge is currently working with the Service’s North Florida
Ecological Services Field Office, University of Central Florida, and Cape Canaveral Air Force Station
(CCAFS) to translocate beach mice from CCAFS to the refuge to re-establish an extirpated
population on the refuge, located just north of Sebastian Inlet. The refuge is working with SISP to
conduct needed habitat management and monitoring activities to support this translocation effort.

Harvesting of land crabs is not allowed on the refuge or on the rights-of way within the Indian River
county portion of the refuge. The refuge is coordinating with the partners to regulate land crab
harvest on partner lands.

The primary habitat management activity conducted by the refuge involves the implementation of
prescribed burns in scrub habitat on a five-year rotation. Fire suppression and prescribed burns

are conducted by the Merritt Island NWR fire crew in close coordination with EEL and the Florida
Division of Forestry.

An important activity with management implications that has taken place within the refuge is artificial
dune construction and artificial placement of beach fill. These activities have been conducted as
responses to erosion and inlet maintenance. The refuge coordinates with the partners to regulate
some of this activity to minimize potential impacts. Minimal refuge management activities address the
control of exotic, invasive, and nuisance species beyond the trapping of raccoons in relation to sea
turtle nest protection. Although volunteers annually treat about five acres (2 ha) of refuge lands for
exotic plants, the partners are actively conducting exotic plant control efforts on their properties. The
refuge also seeks grants to control invasive exotics.

Resource Protection

The refuge responds to cultural resource issues as they arise by coordinating with Merritt Island NWR
Law Enforcement Officers and the Regional Archaeologist. Currently no law enforcement presence
exists at Archie Carr or Pelican Island NWRs, hence resource protection is minimal.

Visitor Services

The Service maintains two entrance signs for the refuge: at the north and south ends. All authorized
visitor activities within the refuge originate on partner properties. Other than special tours and
research activities, the refuge’s properties are closed to public access. However, the refuge works
directly with the partners to maintain three kiosks, as well as informational and regulatory signs on
partner properties. Sea turtle educational signs are located at all 14 approved beach access sites.
The refuge is coordinating with SISP to develop a dune crossover on State Park property near the
refuge’s Spanish House site.

Information about the refuge is available from FOCR, the refuge’s partners, and the refuge’s website. The
Friends of the Carr Refuge maintain and distribute a brochure for the refuge. The Service is currently in
the process of developing the first Service brochure for the refuge. Brevard County is constructing the
Barrier Island Sanctuary Management and Education Center within the larger Carr Refuge partnership as
a visitor center with a variety of visitor facilities, including kiosks, exhibits, an auditorium, and night viewing
scopes. Various partners, including the Service, will conduct programs from this site. The Barrier Island
Center will serve as the primary visitor center for this area and for the refuge.

All fishing activities occur on partner properties, however, unapproved access to some sites currently
occurs through closed refuge lands.
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Wildlife viewing and photography opportunities occur on partner properties. The refuge annually
conducts 10 sea turtle viewing programs, while the partners conduct an additional 40 programs.
These programs are quickly saturated with participants each year. Unregulated, unpermitted, and
unguided encounters with sea turtles making nesting attempts within the refuge are common. Other
wildlife viewing and photography opportunities mostly occur from beach access points or along four
Brevard County Environmentally Endangered Lands’ trails west of SR A1A.

Opportunistic environmental education and interpretive programs are conducted by the Friends of the
Carr Refuge and refuge volunteers. Once constructed, the Barrier Island Center will offer formal
environmental education and interpretive programs by the partners.

Outreach is conducted by the partners, the refuge, sea turtle surveyors, volunteers, and Friends of
the Carr Refuge. The Archie Carr Working Group coordinates several outreach activities.

Approximately 20 active volunteers annually contribute about 400 hours to the refuge. The refuge
relies heavily volunteers to conduct a variety of refuge management activities (e.g., surveys,
outreach, sea turtle programs, and exotic plant control).

The Friends of the Carr Refuge is not an independent group, but is currently part of a larger group, the
Sea Turtle Preservation Society. The friends group does not conduct regular meetings, but does maintain
and distribute a brochure about the refuge (since a Service brochure does not exist for the refuge).

Refuge Administration

All facilities, equipment, utilities, and staff are shared with the nearby Pelican Island NWR. Both
Archie Carr and Pelican Island NWRs are administered under the Merritt Island NWR Complex. The
headquarters office is shared with Pelican Island NWR and co-located with the South Florida
Ecological Services Field Office in Vero Beach. Pelican Island and Archie Carr NWRs share four full-
time staff, with two targeted for elimination: Wildlife Refuge Manager, Wildlife Refuge Specialist
(Assistant Manager), Park Ranger (targeted for elimination), and Administrative Office Assistant
(targeted for elimination). The positions of Wildlife Biologist and Biological Science Technician were
previously eliminated (Figure 9). Archie Carr historically received endangered species recovery
funding to support sea turtle monitoring and protection and to fund a seasonal Biological Science
Technician, but funding for those activities ends in 2008.

The refuge works with governmental and non-government partners through the Archie Carr Working
Group. The Archie Carr Working Group provides a forum for communication and coordination
regarding management activities and protection of the barrier island’s resources. Beyond the
Working Group, the refuge also works directly with Ecological Services, SISP, Brevard and Indian
River counties, the mosquito control districts, and the State of Florida.

ALTERNATIVE B (RARE, THREATENED, AND ENDANGERED SPECIES; PROPOSED ACTION)

Alternative B focuses refuge management actions on the needs of rare, threatened, and endangered
species.

Wildlife and Habitat Management

The refuge would expand management activities to protect federally and state listed species,
migratory birds, and native wildlife and habitat diversity; expand management activities to control
exotic, invasive, and nuisance species; and develop management activities to address the impacts of
climate change on the refuge’s resources.
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From March 1 through September 30, the refuge would continue to conduct daily sea turtle nest
surveys along 5 miles (8 km) of beach in Indian River County, with some surveys continuing into
November, as needed. The partners would continue to survey the 13 miles (21 km) in Brevard
County and the three miles (five km) in the SISP that comprise the remainder of the Archie Carr
Refuge partnership. The refuge would coordinate all the sea turtle survey work conducted by the
refuge and the partners within the refuge’s acquisition boundary and facilitate funding and support, if
possible. Nest depredation rates would be lowered from 10% to less than five percent through the
use of a Biological Science Technician position dedicated to trapping and through intensified
monitoring and targeted trapping and euthanization of nuisance animals. The refuge would continue
to coordinate with Brevard and Indian River counties and the Archie Carr Working Group to address
lighting issues and un-permitted beach activities. The refuge would continue to participate in
rescuing stranded and injured sea turtles. Further, the refuge would foster needed research to
support sea turtle recovery and would work with Ecological Services to develop sea turtle recovery
targets for the refuge. Management activities would include oversight of beach and dune restoration
and mitigation of effects from erosion control efforts. The refuge would work with private landowners
and beach goers to minimize impacts to sea turtles (e.g., barriers to nesting, harassment of nesting
and hatching sea turtles, and lighting). The refuge would work with the partners to understand and
manage the nearshore habitats.

Under this Alternative, Southeastern beach mouse management activities would be expanded. The
refuge would continue to work with the Service’s South Florida Ecological Services Field Office,
University of Central Florida, and Cape Canaveral Air Force Station (CCAFS) to translocate beach
mice from CCAFS to re-establish an extirpated population on the refuge, at locations just north of
Sebastian Inlet. The refuge would continue to work with SISP to conduct needed habitat
management and monitoring activities to support this translocation effort. Further, the refuge would
work with Ecological Services to develop beach mouse recovery targets for the refuge and to locate
additional release sites (e.g., in Indian River County, south of Sebastian Inlet). The refuge would
work with the partners to evaluate the genetic composition of donor populations for compatibility with
populations south of Sebastian Inlet. The refuge would actively modify and restore habitats to serve
beach mice, including mechanical cutting of vegetation, prescribed burning, and planting of sea oats
and other forage plants. Management activities would be coordinated between Archie Carr and
Pelican Island refuges and SISP. Predator control, telemetry, mark-recapture sampling, and
intensive presence/absence surveys would be conducted.

The refuge would develop management activities to address the needs of gopher tortoises. This
would include working with the partners to evaluate the feasibility of, locate, and develop wildlife
underpasses, especially during roadway maintenance work, including along SR A1A. Gopher
tortoise crossing signs, barriers to movement, and other measures would be undertaken to minimize
vehicle collisions. Where barriers are developed, the refuge would work to provide for their foraging
needs. Gopher tortoise surveys would be conducted to help the refuge assess population status and
trends, including diseases. The refuge would identify sites in need of additional management
activities to support gopher tortoises. The refuge would assess the need for relocation and would
identify sites for translocations from non-Service sites. The refuge would support the genetic analysis
of barrier island versus mainland populations to assess the feasibility of receiving translocated
tortoises. The refuge would develop and implement translocation policies and, in conjunction with the
partners, tag and monitor translocated tortoises. Together with the partners, it would assess
population status and trends, including diseases and perform carrying capacity studies. The refuge
would also identify sites in need of additional management activities (e.g., mowing).
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Since only one known Florida scrub-jay family is known to occur on the refuge, the Service would
evaluate the refuge’s ability to meet the needs of scrub-jays. The refuge would coordinate with the
scrub-jay recovery team to evaluate management of refuge habitats to support the species. If
determined to be feasible for scrub-jay recovery, the refuge would work with partners to restore
former scrub-jay habitat on tracts in Segment 1, especially in the area of Twin Shores Park and
Coconut Point Park. Restoration would involve cutting some of the young hardwoods, creating open
space for food caches and fire breaks, and conducting prescribed burns.

The refuge would work with the partners to minimize impacts to wood storks and the conflicts with
humans (e.g., at fish cleaning stations). Further, the refuge would work with the partners to increase the
ability to rehabilitate injured wood storks, as well as other birds (e.g., pelicans) in the vicinity of the refuge.

The refuge would expand management activities in relation to the bald eagle, piping plover, Eastern
indigo snake, and West Indian manatee. Where bald eagle nesting is discovered, the refuge would
institute protection measures (e.g., closed area buffers around the nests). Through wintering
surveys, the refuge would be able to detect piping plover use and would adapt management as
necessary, including creating closed areas. Additional surveys in suitable habitats would help
determine the presence or absence of the Eastern indigo snake.

The refuge would work with the partners to conduct Christmas Bird Counts to identify the mix of
neotropical migratory birds, shorebirds, wading and water birds, and waterfowl. Closed areas would
be created as necessary to minimize impacts to nesting shorebirds.

Harvesting of land crabs is not allowed on the refuge or on the rights-of way within the Indian River
county portion of the refuge. The refuge would continue to coordinate with FWC to regulate land crab
harvest on partner lands. Further, the refuge would increase law enforcement patrols to control
harvesting activities. The need for wildlife underpasses, especially for SR A1A, would be evaluated.
The refuge would work with the partners to increase and install bilingual regulatory signage and to
incorporate land crab protection into outreach efforts. Further, interpretive signage would also be
installed at Pelican Island NWR to promote land crab protection.

The refuge would work with the partners (including FDOT) to minimize wildlife impacts from vehicle
collisions, including the construction of wildlife underpasses, speed limits, no passing lanes, rumble
strips, outreach, increased public awareness, and signage.

Expanded surveys would help the refuge to better understand the diverse wildlife using the refuge.
Management activities would be adapted as necessary and the refuge would identify any rare or
listed species in need of additional protection and management.

Habitat management activities would be expanded or developed for scrub, the beach and dune
system, and mangroves and wetlands. The refuge would continue to conduct regular prescribed
burns in scrub habitat to help increase the amount and quality of scrub acreage managed on the
refuge. The beach and dune system would be actively modified and restored to serve beach mice.
The refuge would coordinate with the partners to conduct mangrove restoration activities.

Control of exotic, invasive, and nuisance species activities would be expanded and focused on high
priority habitats serving rare, threatened, and endangered species. Volunteers and partners would
continue to conduct exotic plant control efforts. The refuge would identify and locate new infestations
of Florida Exotic Pest Plant Council categories | and Il invasive upland plants. Initial treatment would
be conducted with an emphasis on elimination. Control efforts would focus on limiting the spread of
exotic, invasive, and nuisance species to high priority habitats serving rare, threatened, or
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endangered species. Further, the refuge would coordinate with the partners to control feral and free
roaming animals to minimize adverse impacts to rare, threatened, and endangered species. This
would include working with the partners to discourage the establishment of Trap-Neuter-Return
programs near refuge lands.

The refuge would institute management activities to address the impacts of climate change on refuge
resources. The refuge would coordinate with researchers and partners to identify climate change
research needs for the refuge, investigating the impacts of climate change on rare, threatened, and
endangered species and their habitats (e.g., sea turtle nesting habitat changes, sex ratio changes of
sea turtles, extent and duration of sea turtle nesting seasons, and changes of habitat composition in
relation to salt water intrusion). Further, the refuge would work with the partners to establish
benchmarks in relation to sea level rise and shoreline changes and to monitor the migration of the
dunes and salt water intrusion into existing wells. Increased land acquisition and restoration efforts
would help the refuge and partners to respond to the impacts of climate change in an effort to
maintain the ability to manage habitats for rare, threatened, and endangered species and to reduce
the federal, state, and local cost of protecting private property threatened by erosion.

Resource Protection

The Service would pursue completion of the acquisition boundary from willing sellers through
prioritized active acquisition efforts on those properties east of SR A1A. The refuge would consider
using land swaps, if necessary, to protect high priority properties.

Management to protect important habitats and wildlife corridors would increase under this alternative.
The refuge would work with the partners to identify and protect sites that serve rare, threatened, and
endangered species. It would consider coordinating land management and consolidate those areas
publicly held by multiple partners under management of one entity (e.g., through management
agreements and land swaps).

The refuge would continue to respond to cultural resource issues as they arise, but would expand
efforts in relation to protection of the Oak Lodge Site. The refuge would actively work with the
partners to acquire or otherwise manage, protect, and interpret the historically important Oak Lodge
site due to its contributions to research and historical data for the barrier island. Further, these sites
would be incorporated into an interpretive program.

A PINWR Law Enforcement Officer would be shared with ACNWR to conduct both nighttime and
daytime patrols. Nighttime patrols would be conducted during sea turtle nesting season to protect sea
turtles from poaching and harassment and to educate a law-abiding public to avoid disturbing nesting
sea turtles. Nighttime patrols would also accomplish lighting ordinance compliance through
coordination with local jurisdictions. Daytime patrols would be scheduled to enforce refuge regulations
on Service lands, particularly during the seasonal harvest for land crabs and palmetto berries.

Visitor Services

The Service would continue to maintain two entrance signs for the refuge: at the north and south
ends. All permitted visitor activities within the larger Archie Carr Refuge partnership would continue
to occur on partner properties. Other than special tours and research activities, the refuge’s
properties would remain closed to public access (although users would continue to access the beach
from partner properties). Service messages would be focused on rare, threatened, and endangered
species and the refuge would work with the partners to incorporate these messages into their visitor
activities and signage. The refuge would continue to work directly with the partners to maintain
develop and install kiosks at all approved beach access points, as well as to simplify regulatory
signage to limit confusion of the users. The refuge would continue to coordinate with SISP to develop
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a dune crossover on State Park property near the refuge’s Spanish House site. Further, the refuge
would coordinate with the partners to develop a visitor counting process to estimate the numbers of
visitors at all Carr Refuge partner lands.

Information about the refuge would be improved. The refuge would work with the partners to actively
maintain and update associated websites, including providing cross links between refuge and partner
sites. The refuge would coordinate with the partners to develop an overall map of all the visitor
facilities available in the area. The Service would continue to develop and update the first Service
brochure for the refuge. Brevard County is constructing the Barrier Island Sanctuary Management
and Education Center, within the larger Carr Refuge partnership, as a visitor center with kiosks,
exhibits, an auditorium, and night viewing scopes. Various partners, including the Service, would
conduct programs from this site. The Barrier Island Center will serve as the primary visitor center for
this area and for the refuge. The refuge would work with the partners to enhance the rare,
threatened, and endangered species messages delivered at the Barrier Island Center.

All fishing activities would continue to occur or originate on partner properties. Unapproved access
through closed refuge lands would be eliminated and fishing activities would be directed to approved
access points. The refuge would work with the partners to provide information to anglers regarding
the impacts of fishing activities on rare, threatened, and endangered species. The refuge would work
with the partners to evaluate the need to develop additional dune crossovers and to expand the
monofilament recycling program. Dune crossovers would be considered on Save Our Coast parcels,
ahead of refuge and other conservation lands. Dune crossovers would also be considered for existing
foot paths and dune blowouts before considering sites with intact dunes and unaltered habitats.

Wildlife viewing and photography opportunities would continue to occur on partner properties. The
refuge would annually conduct 10 sea turtle viewing programs, while the partners would conduct an
additional 40 programs. The refuge would work with partners to expand sea turtle viewing programs.
More guided turtle watch programs should help alleviate the demand of the public to view sea turtles,
as well as reduce unauthorized and potentially harassing turtle encounters. Other wildlife viewing
and photography opportunities would mostly occur from beach access points or along Brevard
County Environmentally Endangered Lands’ trails west of A1A.

Environmental education and interpretive opportunities would be increased. The refuge would develop
on-and off-site curriculum-based and interpretive programs with messages focused on rare, threatened,
and endangered species and the minimization of human impacts. Staff, volunteers, teachers, and tour
operators would be trained to conduct these programs and incorporate interpretive themes into their
programs. The refuge would coordinate with the State of Florida to develop the key messages to be
conveyed to all sea turtle walk participants. The refuge would develop staff- and/or volunteer-led
interpretive programs focused on rare, threatened, and endangered species. The refuge would work
with the Brevard EEL Program, Caribbean Conservation Corporation, and other partners to offer formal
environmental education and interpretive programs at the Barrier Island Center.

The refuge would work with the partners to control inappropriate uses. All unapproved foot trails
through refuge properties would be closed and dune blow-outs would be restored. Approved foot
trails that had dune blowouts would also be restored and improved with dune crossovers. All public
nighttime access to the beach from refuge properties would be eliminated (e.g., through barriers
and law enforcement). The refuge would work with the partners to eliminate nighttime access to
the beach from their properties.
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The refuge would focus its outreach efforts on rare, threatened, and endangered species. Outreach
would continue to be conducted by the partners, the refuge, and sea turtle researchers. Increased
outreach activities would be conducted by the volunteers, the Friends of the Carr Refuge, and others
(e.g., the lifeguards would be provided with outreach materials). The Archie Carr Working Group
would continue to coordinate several outreach activities. The refuge would provide outreach support
and core messages to the Working Group.

The refuge would increase the number of active volunteers and focus their efforts on projects to benefit
rare, threatened, and endangered species. The volunteers would be coordinated by staff, and the refuge
would coordinate with the partners to develop a volunteer cadre to be shared amongst the partners.

The refuge would help the Friends of the Carr Refuge become a 501(c)(3) non-profit, with a
Cooperating Agreement. The friends group would seek agreements with other organizations to
expand opportunities to assist the refuge. The refuge would work with FOCR to focus its efforts and
activities to benefit rare, threatened, and endangered species. Further, the refuge would support
increased numbers of members and levels of activities.

In an effort to address litter and ocean debris, the refuge would work with the partners and volunteers
to develop a regular cleanup program for the expanse of refuge and partner beaches. The refuge
would schedule major cleanup efforts prior to and after sea turtle nesting season and would
periodically assess the need to conduct other cleanups (e.g., after hurricanes and winter storms).
The refuge would coordinate with the partners to conduct outreach to area boaters and users of the
Port of Canaveral (e.g., cruise ships) to minimize litter and ocean debris from these vessels. Further,
the refuge and the partners would work to increase awareness and understanding of area dump
stations for boats (e.g., might provide GPS locations of existing stations and might work to develop
additional dump stations).

Refuge Administration

The refuge would continue to share facilities, equipment, utilities, and some staff with Pelican Island
NWR, but would have its own budget and its own full-time staff members. Much of the facilities would
continue to be managed together with Pelican Island NWR, including the researcher beach house
and dune crossover, deteriorating beach structure, planned bunk house, garage at SISP,
maintenance facility at Pelican Island NWR, Seaview dune crossover, planned dune crossover near
Spanish House, and administrative offices at Ecological Services. The refuge would demolish the
deteriorating beach structure. Further, it would seek to locate needed maintenance and office
facilities closer to the refuge.

Staff would be increased and some positions would be separated from Pelican Island NWR. The
refuge would share a Wildlife Refuge Manager, Assistant Refuge Manager, Refuge Officer,
Administrative Assistant, Supervisory Park Ranger, Supervisory Maintenance Worker and Wildlife
Biologist with Pelican Island NWR, but 3.5 staff positions would be assigned to ACNWR. The staff
specific to the refuge would include: Park Ranger (volunteer coordinator/outreach and environmental
education), Maintenance Worker, Biological Technician, and a seasonal Biological Technician
(trapper). See Figure 13 for an organizational chart of the proposed staffing levels.

The refuge would enhance and increase partnership efforts to support management and recovery of
rare, threatened, and endangered species. The refuge would continue to work with the government
and non-government partners through the Archie Carr Working Group. Beyond the Working Group,
the refuge would also continue to work directly with Ecological Services, SISP, Brevard and Indian
River counties, the mosquito control districts, and the State of Florida.
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ALTERNATIVE C (MIGRATORY BIRDS)
Alternative C focuses refuge management actions on the needs of migratory birds.

Wildlife and Habitat Management

Under this alternative, management of listed species would increase slightly. Sea turtle
monitoring and patrol efforts would be altered to minimize their effects on nesting shorebirds. If
sea turtle surveys and other beach-side activities associated with these species were determined
to have a negative effect on nesting shorebirds, these efforts would have to be altered. Likewise,
Southeastern beach mouse monitoring would have to be scaled-back or otherwise adjusted if
these activities conflicted with migratory bird management needs. Gopher tortoise, Florida scrub-
jay, wood stork, and Eastern indigo snake management would remain unchanged. For bald
eagles, potential future nest sites would be protected. If eagles were found to be present, the
refuge would adapt management as necessary, including creating closed areas to protect the
species from human and pet disturbance. Management of piping plovers would increase with
annual wintering surveys.

Migratory bird management would increase under this alternative. Survey and monitoring efforts
would be expanded for neotropical migrants, shorebirds, wading birds, water birds, and waterfowl.
The refuge would consider using mist nets and banding, where applicable. For neotropical migrants,
important habitats would be managed to improve forage and nesting availability. Potential nest
parasites would be identified and controlled as needed. In addition, the refuge would work with
partners to identify the potential for larger, unfragmented forests to serve the needs of these trust
species. Shorebird management would include the closure of key areas to limit disturbance,
including the alteration or elimination of sea turtle surveys in locations where shorebirds are
particularly vulnerable. Law enforcement would be increased to enforce "no dogs on beach" zones,
where applicable. For wading and water birds, the refuge would work with the partners to increase
the ability in the area to rehabilitate injured birds. With regards to waterfowl, the refuge would work
with the partners to manage impoundments to also benefit waterfowl and consider installing wood
duck boxes, where appropriate.

Biodiversity efforts would increase slightly, primarily in areas such the hammocks and
mangroves/wetlands, which are utilized by some migratory birds.

Control of exotic, invasive, nuisance and free-roaming/feral species would be expanded. The refuge
would focus exotic plant control efforts on high priority habitats for migratory birds (e.g., maritime
hammock) and identify and locate new infestations of Category | and Category Il invasive upland
plants. Initial attack would be conducted with an emphasis on elimination. In key habitats, existing
exotic plants would be controlled to reduce their impact on migratory birds. In addition, the refuge
would coordinate with the partners to control feral and free roaming animals to minimize adverse
impacts to migratory birds.

The refuge would increase management efforts in response to climate change under this alternative.
It would coordinate with researchers and partners to investigate the impacts of climate change on
migratory birds using the refuge.

Resource Protection

Under this alternative the refuge would complete the boundary survey, and prioritize active acquisition
efforts on those properties with high migratory bird values. The refuge would pursue completion of the
acquisition boundary from willing sellers and consider using land swaps as one of the tools to meet this
objective. Through collaboration with partners, wildlife corridors and other important habitats would be
identified and protected to serve migratory birds. The refuge would consider a coordinated land
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management approach and consolidate those areas publicly held by multiple partners under
management of one entity (e.g., through management agreements and land swaps).

Under this alternative, a complete archaeological and historical survey of the refuge would be conducted.
The refuge would also actively work with the partners to acquire or otherwise manage and protect the
historically important Oak Lodge site due to its contributions to research and historical data on migratory
birds of the barrier island. It would incorporate this site into an interpretive program.

Visitor Services

Visitor service programs would be expanded under this alternative. Visitor informational resources
(e.g., signs, kiosks, brochures, and websites) would be altered with messages emphasizing migratory
birds. An interpretive kiosk would be added to the Oak Lodge site and a bird list would be developed.
The refuge would work with the partners to incorporate messages into their signage and to simplify
regulatory signage to limit confusion. It would actively maintain and regularly update the refuge’s
website and collaborate with the partners to provide cross links between the refuge’s and partners’
web sites. In addition, the refuge would coordinate with the partners to develop an overall map of the
visitor facilities available on the refuge’s and partners’ properties. A cooperative effort to develop a
visitor counting process to estimate the numbers of visitors would be developed with the partners.
Archie Carr NWR information would be made available at all Pelican Island NWR visitor contact sites.

Under this alternative, management of fishing would be increased. The refuge would work with the
partners to provide information to the fishing public regarding the impacts of fishing activities on
migratory birds (e.g., disturbance of shorebirds and monofilament line). It would close all unapproved
foot trails to public access through refuge properties and direct the fishing public to approved access
points. The need to create additional dune crossovers would be evaluated. The refuge would
coordinate with the partners to expand the monofilament recycling program.

Wildlife viewing and photography would be changed from current management efforts. The sea turtle
walk programs conducted by the Service would be eliminated. The refuge would work with the
partners to develop informational materials for partners’ trails to include migratory bird messages of
the refuge. Staff and/or volunteer-led migratory bird walks would be developed by the refuge.

Environmental education, interpretation and outreach activities would be expanded under this
alternative. The refuge would coordinate with the partners to incorporate migratory bird messages of
the refuge into existing education programs. In addition, it would work with the partners to enhance
the migratory bird messages delivered at the Barrier Island Center’s exhibits, brochures, kiosks, and
programs. On and off-site interpretive programs with messages focused on migratory birds and the
minimization of human impacts would be developed. The refuge would train staff, volunteers,
teachers, and tour operators to incorporate interpretive themes into programs and develop staff-
and/or volunteer-led seasonal migratory bird walks. Outreach efforts would be focused on migratory
birds. The outreach efforts and activities of the staff and Friends of the Carr Refuge would occur.
Outreach support and core messages would be provided to the Archie Carr Working Group.

Under this alternative, the refuge would eliminate nighttime access to the beach from refuge
properties (e.g., use barriers and law enforcement) and close all unapproved foot trails to public
access through refuge properties. For foot trails through partner properties, the refuge would work
with the partners to eliminate nighttime access to the beach and to evaluate the need to close,
relocate, or build dune crossovers at these sites.
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Friends of the Carr Refuge and volunteer programs would likely decrease under this alternative. The
refuge would likely find it more difficult to recruit members for the FOCR or volunteers, since most of
these are dedicated to sea turtle recovery efforts. Volunteer efforts would be coordinated by refuge
staff and focused on the needs of migratory birds. The refuge would coordinate with partners to
develop a core volunteer cadre to be shared amongst the partners. The refuge would assist the
FOCR to become an independent 501(c)(3) non-profit, with a Cooperating Agreement.

Alternative C would increase the control of litter and ocean debris. Through increased collaboration with
the partners and volunteers, the refuge would develop an annual cleanup program for the expanse of
refuge and partner beaches and lagoon shoreline prior to the arrival of shorebirds. Periodically the need
to conduct cleanups (e.g., after hurricanes and winter storms) would be assessed.

Refuge Administration

Staffing levels would be increased under Alternative C. The refuge would develop staff specific to the
refuge and share personnel with Pelican Island NWR. Shared staff would include: Wildlife Refuge
Manager, Wildlife Refuge Specialist (Assistant Manager), Supervisory Park Ranger, Administrative
Office Assistance, Law Enforcement Officer, Supervisory Maintenance Worker and Wildlife Biologist
for a total of seven shared full time equivalent (FTE) employees. Full-time refuge specific staff would
include a Biological Technician, Park Ranger (outreach, interpretation & volunteer coordinator), and
Maintenance Worker for a total of three FTEs.

Under this alternative, refuge infrastructure would need to be increased. Equipment and facility
repairs would be focused on those items needed for migratory bird management activities. Deferred
maintenance priorities and API percentages would be reevaluated to reflect a focus on migratory bird
management. The SAMMS project descriptions would be changed to reflect and support the
migratory bird management priorities of the refuge. An office facility shared by Pelican Island NWR
and Archie Carr NWR staff would be made available and pole barns to house additional equipment
would be acquired. The refuge would demolish deteriorating beach structures (i.e., Interland
Melbourne beach structure).

ALTERNATIVE D (WILDLIFE AND HABITAT DIVERSITY)
Alternative D focuses refuge management on wildlife and habitat diversity.

Wildlife and Habitat Management

Under this alternative, management of listed species would increase. For sea turtles, regular law
enforcement patrols would be conducted to protect these marine reptiles from disturbance and
harassment. In addition, the refuge would work with private landowners and beach goers to minimize
impacts to sea turtles (e.g., barriers to nesting, harassment of nesting and hatching sea turtles, and
lighting). The refuge would coordinate and analyze sea turtle data and work with the partners to
understand and manage the nearshore habitats. Management of Southeastern beach mice would
include modifying and restoring habitats utilized by these species, including maintaining and
opportunistically planting sea oats and other forage plants. Beach mouse management efforts
between the refuge, Pelican Island NWR, and SISP would be coordinated. The refuge would
increase control of feral predators (e.g., feral cats). Gopher tortoise management would be expanded
under this alternative. The refuge, working with the partners, would identify locations where gopher
tortoise are especially vulnerable to vehicle collisions and evaluate the feasibility of developing
wildlife underpasses, especially during roadway maintenance work. Gopher tortoise crossing signs
would be posted in key areas. Also, the refuge would consider barriers to turtle movement to
minimize vehicle collisions and provide for foraging habitat needs inside the barriers. To improve
scrub-jay conditions, the refuge would work with the partners to identify and restore scrub habitats
(e.g., Twin Shores Park and the Coconut Point Park area). For wood storks, the refuge would
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collaborate with the partners to minimize impacts to wood storks and conflicts with humans (e.g., at
the SISP fish cleaning stations) and increase the area's bird rehabilitation services for injured wood
storks, as well as other birds (e.g., pelicans). Future bald eagle nests would be protected by
demarking buffer zones. To minimize injury and drowning, the refuge would coordinate with partners
to prevent manatees from entering water control structures. Piping plovers and Eastern indigo
snakes would be included in wildlife diversity surveys in an effort to determine the extent of their
presence on the refuge.

With regard to native wildlife and habitat diversity, management efforts would be expanded under this
alternative. The refuge would coordinate marine mammal stranding incidents with partners. For land
crabs, surveys would be conducted and increased law enforcement patrols would occur. It would
work with the partners to install bilingual regulatory signage and incorporate land crab protection into
outreach efforts. The refuge would work with partners to minimize vehicle-wildlife collisions by
evaluating and possibly installing wildlife underpasses to protect land crabs, as well as other species.
Furthermore, it would work with the partners to evaluate, develop, and install wildlife awareness, give
‘em a brake, and wildlife crossing signs. Wildlife (amphibians and reptiles in particular) surveys would
be conducted to establish a more comprehensive species list for the refuge. Management of refuge
habitats, including scrub, hammocks, nearshore, beach, dune, coastal strand, and mangroves and
other wetlands would be increased through various restoration and improvement efforts to benefit the
species utilizing these areas. Control of non-native, feral, and nuisance species would be expanded.
The refuge would locate and identify new infestations of categories | and Il plants and work to
eradicate these, while controlling non-native plants already established. It would coordinate with the
partners to control feral (e.g., feral cats) and free roaming animals (e.g., pets and livestock). The
refuge would increase its efforts to minimize the effects of climate change. It would coordinate with
researchers and partners to investigate the impacts of climate change on refuge resources (e.g.,
habitat changes and loss) and identify climate change research needs. It would foster and conduct
needed research studies and adapt management as necessary. Cooperative efforts between the
refuge and its partners to better understand the potential effects on the refuge would include:
establishing benchmarks in relation to sea level rise and shoreline change, monitoring the migration
of the dunes, and monitoring existing wells for salt water intrusion. Increasing land acquisition and
restoration efforts in response to the effects of climate change would help the refuge maintain the
ability to manage its resources.

Resource Protection

Using this alternative, the refuge would complete the boundary survey, and prioritize active
acquisition efforts on those properties with high biodiversity value. The refuge would work to
complete acquisition of lands within the acquisition boundary from willing sellers and use land swaps,
where appropriate, as a method to meet this objective. Through collaboration with partners, areas
high in biodiversity and wildlife corridors would be identified and protected. Any important properties
needed for connectivity and protection that are outside of the current acquisition boundary would
either be targeted by partners or proposed for addition under a Minor Expansion Proposal of less
than 10 percent of the approved acquisition boundary minus the 65 acres (26 ha) added under the
last MEP (2004). A coordinated land management approach would be considered by the refuge. It
would work to consolidate those areas publicly held by multiple partners under the management of
one entity (e.g., through management agreements and land swaps).

Under this alternative, a complete archaeological and historical survey of the refuge would be
conducted. The refuge would also actively work with the partners to acquire or otherwise manage
and protect the Oak Lodge site due to its contributions to research and historical data on barrier
island biodiversity. This site would be made part of an interpretive program.
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Visitor Services

Under this alternative, visitor service programs would be expanded. Informational resources
available to visitors (e.g., signs, kiosks, brochures, and websites) would emphasize biodiversity on
the refuge. The refuge would develop a bird list and, at the Oak Lodge site, an interpretive kiosk
would be added. The refuge would work with the partners to incorporate messages into their
signage. In addition, refuge and partner regulatory signage would be consolidated to limit confusion.
The refuge’s website would be actively maintained and regularly updated, and cross links between
the refuge’s and partners’ web sites would be established. In addition, the refuge would coordinate
with the partners to develop an overall map of the visitor facilities available on the refuge and partner
properties. A cooperative effort to develop a visitor counting process to estimate the numbers of
visitors would be developed with the partners. Archie Carr NWR information would be made
available at all Pelican Island NWR visitor contact sites.

Under this alternative, management of fishing would be increased. The refuge would work with the
partners to provide information to the fishing public regarding the impacts of fishing activities on
migratory birds (e.g., disturbance of shorebirds and monofilament line). It would close all unapproved
foot trails to public access through refuge properties and direct the fishing public to approved access
points. The need to create additional dune crossovers would be evaluated. The refuge would
coordinate with the partners to expand the monofilament recycling program.

Wildlife viewing and photography would be changed from current management efforts. Sea turtle walk
programs conducted by the Service would remain the same. The refuge would work with the partners to
develop informational materials for partners’ trails to include wildlife and habitat diversity messages of the
refuge. Staff and/or volunteer-led migratory bird walks would be developed by the refuge.

The refuge would increase environmental education, interpretation, and outreach activities under this
alternative. Through collaborative efforts with the partners, the refuge would incorporate more
information on biodiversity into existing education programs. It would also work with the partners to
enhance the wildlife and habitat diversity messages delivered at the Barrier Island Center’s exhibits,
brochures, kiosks, and programs. On and off-site interpretive programs aimed at maintaining or
increasing biodiversity and the minimization of human impacts would be developed. Staff,
volunteers, teachers, and tour operators would be trained to incorporate interpretive themes into
programs and the refuge would also develop staff and/or volunteer-led wildlife walks. Outreach
efforts would be focused on biodiversity. The refuge would help increase the outreach efforts and
activities of the staff and Friends of the Carr Refuge, as well as provide outreach support and core
messages to Archie Carr Working Group.

Nighttime access to the beach from refuge properties would be eliminated (e.g., through the use of
barriers and law enforcement) and the refuge would close all unapproved foot trails to public access
through its properties. On partner properties, the refuge would collaborate to eliminate nighttime
access to the beach via unapproved foot trails. In addition, the need to close, relocate, or build dune
crossovers at these sites would be evaluated.

Friends of the Carr Refuge and volunteer programs would increase under this alternative. The refuge
would help increase number of FOCR members and active volunteers and focus projects to benefit
biodiversity. Volunteer activities would be coordinated by staff and focused on refuge biodiversity
efforts. The refuge would coordinate with partners to develop a core volunteer cadre to be shared
amongst the partners. The refuge would assist the FOCR to become an independent 501(c)(3) non-
profit, with a Cooperating Agreement.
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Under this alternative, the control of litter and ocean debris would increase. The refuge would work
with the partners and volunteers to develop a regular cleanup program for the expanse of refuge and
partner beaches and lagoon shoreline. A major cleanup effort prior to and after the sea turtle nesting
season would be scheduled. The refuge would work with partners to periodically assess the need to
conduct cleanups (e.g., after hurricanes and winter storms). Through partnerships, the refuge would
conduct outreach to area boaters and users of the Port of Canaveral (e.g., cruise ships) to minimize
litter and ocean debris from these vessels. In addition, the refuge would coordinate with the partners
to increase awareness and understanding of area dump stations for boats (e.g., provide GPS
locations of existing stations and work to develop additional dump stations).

Refuge Administration

Under Alternative D, staffing levels would be increased. The refuge would develop staff specific to
the refuge and share personnel with Pelican Island NWR. Shared staff would include: Wildlife
Refuge Manager, Wildlife Refuge Specialist (Assistant Manager), Supervisory Park Ranger,
Administrative Office Assistance, Law Enforcement Officer, Supervisory Maintenance Worker and
Wildlife Biologist for a total of seven shared FTE'’s. Full-time refuge specific staff would include:
Biological Technician, Park Ranger (outreach, interpretation & volunteer coordinator), and
Maintenance Worker for a total of three FTE’s.

Under this alternative, refuge infrastructure would need to be increased. Equipment and facility
repairs would be focused on those items needed for biodiversity management activities. Deferred
maintenance priorities and API percentages would be reevaluated to reflect a focus on wildlife
and habitat diversity management. The SAMMS project descriptions would be changed in
accordance with a focus on biodiversity management as well. An office facility shared by Pelican
Island NWR and Archie Carr NWR staff would be made available and pole barns to house
additional equipment would be acquired. The refuge would demolish deteriorating beach
structures (e.g., Interland Melbourne beach structure).

FEATURES COMMON TO ALL ALTERNATIVES

Several elements of refuge management are common to all of the alternatives. All management
activities that could impact natural resources, including subsurface mineral reservations, utility
lines and easements, soil, water, air, contaminants, and archaeological and historical resources
would be managed to comply with all applicable laws, regulations, and policies. All alternatives
are subject to all applicable future permit requirements. Individual projects may require additional
consultation with the Service’s Regional Archaeologist and the State of Florida’s Historic
Preservation Office. Additional consultation, surveys, and clearance may be required where
project development would be conducted on the refuge or when activities would affect properties
eligible for the National Historic Register.

COMPARISON OF ALTERNATIVES BY ISSUE

Each alternative is different in the type and level of land management and protection it would offer to
achieve long-term wildlife and habitat goals. However, each is similar in its approach to managing
the refuge. Each alternative would pursue the goals outlined in the Comprehensive Conservation
Plan; would acquire, protect, and enhance a diverse assemblage of habitat; and would pursue the
recovery plans for those threatened and endangered species occurring on the refuge. Each
alternative would be consistent with the purposes of the refuge and with the mission and goals of the
National Wildlife Refuge System.
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Table 11 identifies and compares the management actions under each alternative as a means of
responding to the issues raised by Service managers, the public, and government partners. These
management actions were summarized under the four alternatives previously described to
accomplish the Refuge System mission and the purposes, vision, and goals of the refuge and to
address the priority threats and issues raised by government agencies, private citizens, local
businesses, and interested organizations.
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Table 11. Comparison of Alternatives

KEY
TOPICS

Alternatives

Alternative A:

Current Management

(No Action)

Alternative B:
Rare, Threatened, and
Endangered Species
(Proposed Action)

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat
Diversity

Wildlife and Habitat Management
RARE, THREATENED AND ENDANGERED SPECIES

Sea Turtles
(Loggerhead, Green,
and Leatherback, as
well as Kemp’s Ridley
and Hawksbill)

Conduct daily nest
surveys from March 1
— September 30.
Surveys conducted
into November, as
needed. The Service
surveys 5 mi (8 km),
while partners survey
the remainder of the
15.5 mi (25 km).
Completion of surveys
dependent upon
volunteers and
partners. Target nest
predation rates are
<10%. Monitoring and
targeted trapping and
euthanization of
nuisance animals help
maintain lower
predation rates.
Coordinate with
counties to address
lighting issues and un-
permitted beach

Expand Alternative A.
Conduct daily and
nightly law enforcement
patrols. Target nest
predation to <5%.
Dedicate a person to
intensified predator
trapping efforts from
May through November.
Consider non-lethal
predator control
methods. Coordinate all
the sea turtle survey
work (by the Service and
the partners) within the
refuge’s acquisition
boundary. Conduct
regular nesting and
hatching success
studies. Foster needed
research to support sea
turtle recovery. Conduct
beach and dune
restoration activities
when and where

Alter Alternative A.
Alter monitoring and
patrol efforts to
minimize impacts to
shorebird nesting.
Where conflicts exist,
sea turtle surveys would
be secondary to
migratory bird
management needs.
Conduct regular law
enforcement patrols.
Consider non-lethal
predator control
methods.

Expand Alternative A.
Conduct regular law
enforcement patrols.
Work with private
landowners and beach
goers to minimize
impacts to sea turtles
(e.g., barriers to nesting,
harassment of nesting
and hatching sea turtles,
and lighting).
Coordinate and analyze
sea turtle data. Work
with the partners to
understand and manage
the nearshore habitats.

Environmental Assessment

143




KEY
TOPICS

Alternatives

Alternative A:
Current Management
(No Action)

Alternative B:
Rare, Threatened, and
Endangered Species
(Proposed Action)

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat
Diversity

activities. Rescue cold
stunned, stranded, and
injured sea turtles.
Annually support ~6
sea turtle research
studies on and around
the refuge.

appropriate. Work with
private landowners and
beach goers to minimize
impacts to sea turtles
(e.g., barriers to nesting,
harassment of nesting
and hatching sea turtles,
and lighting). Work with
Ecological Services to
develop sea turtle
recovery targets for the
refuge. Work with the
partners to understand,
manage and protect the
nearshore habitats (e.g.,
worm rock. Work with
partners to coordinate
injured/disoriented sea
turtle rescue efforts.
Work with partners to
enforce the “no dogs on
beach” policy.
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KEY
TOPICS

Alternatives

Alternative A:
Current Management
(No Action)

Alternative B:
Rare, Threatened, and
Endangered Species
(Proposed Action)

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat
Diversity

Southeastern Beach

Mouse

Currently working with
Ecological Services,
UCF, and CCAFS to
translocate beach mice
from CCAFS to the
refuge to re-establish
an extirpated
population on the
refuge (north of
Sebastian Inlet). Plans
exist to work with SISP
to conduct habitat
management and
monitoring activities to
support this
translocation effort.
Occasional surveys
conducted by
researchers.

Expand Alternative A.
Work with Ecological
Services to develop
beach mouse recovery
targets for the refuge.
Actively modify and
restore habitats to serve
beach mice, including
mechanical cutting of
woody vegetation,
conducting regular
prescribed burning, and
planting sea oats and
other forage plants.
Locate and evaluate
additional release sites
(e.g., in Indian River
County, south of
Sebastian Inlet; Brevard
County). Coordinate
beach mouse
management between
the refuge, Pelican
Island NWR, and SISP.
Evaluate genetic
composition of donor
populations for
compatibility with
populations south of the
Inlet. Conduct intensive

Alter Alternative A.
Alter surveys to
minimize impacts to
migratory birds.
Consider non-lethal
predator control
methods.

Expand Alternative A.
Modify and restore
habitats to serve beach
mice, including
maintaining and
opportunistically planting
sea oats and other
forage plants.
Coordinate beach
mouse management
between the refuge,
Pelican Island NWR,
and SISP. Control feral
predators.
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KEY
TOPICS

Alternatives

Alternative A:
Current Management
(No Action)

Alternative B:
Rare, Threatened, and
Endangered Species
(Proposed Action)

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat
Diversity

presence/absence and
abundance surveys.
Perform non-native
predator surveys (e.g.,
feral cats) and conduct
predator control. Work
with partners to
discourage feral cat
Trap-Neuter-Return
programs near refuge
lands (FWC 2003).

Gopher Tortoise

No current
management.
Occasional surveys
conducted by
researchers. Work
with the partners to
conduct fire
management activities
to support gopher
tortoise needs.
Occasionally work with
the partners to
minimize vehicle
collisions with gopher
tortoises.

Expand Alternative A.
Evaluate the feasibility of
and work with the
partners to locate and
develop wildlife
underpasses, especially
during roadway
maintenance work.
Consider barriers to
minimize vehicle
collisions and provide
forage habitat needs
inside the barrier. Post
gopher tortoise crossing
signs. Evaluate the use
of rumble strips, speed
bumps, “no passing”
lanes and speed limit

Same as Alternative A.

Expand Alternative A.
Evaluate the feasibility
of and work with the
partners to locate and
develop wildlife
underpasses, especially
during roadway
maintenance work. Post
gopher tortoise crossing
signs. Also consider
barriers to movement to
minimize vehicle
collisions and provide for
foraging habitat needs
inside the barrier.

146

Archie Carr National Wildlife Refuge




Alternatives

KEY

TOPICS Current Management

Alternative A:

(No Action)

Alternative B:
Rare, Threatened, and
Endangered Species
(Proposed Action)

Alternative C:
Migratory Birds

Alternative D:

Wildlife and Habitat

Diversity

reductions. Conduct
gopher tortoise surveys.
Coordinate injured
tortoise rescue efforts.
Assess the need for
relocation and identify
sites for translocations
from non-Service sites.
Support genetic analysis
of barrier island v.
mainland populations to
assess feasibility of
receiving translocated
tortoises. Develop and
implement translocation
policies. Assess
population status and
trends, including
diseases. Perform
carrying capacity
studies. Tag and monitor
translocated tortoises.
Identify sites in need of
additional management
activities (e.g., mowing).
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KEY
TOPICS

Alternatives

Alternative A:
Current Management
(No Action)

Alternative B:
Rare, Threatened, and
Endangered Species
(Proposed Action)

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat
Diversity

Florida Scrub-jay

1 known family occurs
on the refuge. This is
considered a sink
population. No current
management. Annual
survey conducted by
researchers. Work with
the partners to conduct
fire management
activities to support
scrub-jay needs.

Expand Alternative A.
Evaluate the refuge’s
ability to serve the needs
of scrub-jays. Work with
the partners to identify
and restore scrub
habitats (e.g., Twin
Shores Park, Coconut
Point Park area).

Same as Alternative A.

Expand Alternative A.
Work with the partners
to identify and restore
scrub habitats (e.g.,
Coconut Point Park
area).

Wood Stork No current Expand Alternative A. Same as Alternative A. | Expand Alternative A.
management. Work with the partners Work with the partners
Participate in the to minimize impacts to to minimize impacts to
Christmas Bird Count. | wood storks and wood storks and
conflicts with humans conflicts with humans
(e.g., fish cleaning (e.g., at the fish cleaning
station at SISP). Work station at SISP). Work
with the partners to with the partners to
increase the ability in the increase the ability in the
area to rehabilitate area to rehabilitate
injured wood storks, as injured wood storks, as
well as other birds (e.g., well as other birds (e.g.,
pelicans). Consider pelicans).
installing educational
signs to discourage
feeding/scavenging,
especially at fish
cleaning stations.
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Alternatives

Alternative B:

KEY Alternative A: . Alternative D:
TOPICS Curre:let Mztna(;ement ENE, WIEEIEEE, ?nd A:Iternatlve_c: WiIdI::e a?1td I?Iabitat
: Endangered Species Migratory Birds . .
(No Action) - Diversity
(Proposed Action)
Bald Eagle No current Expand Alternative A. Expand Alternative A. Expand Alternative A.
management. Where nesting is Where nesting is Where nesting is
Participate in the discovered, protect discovered, protect discovered, protect
Christmas Bird Count. | these sites (e.g., work these sites. these sites.
with partners to establish
buffer zones around
nests).
Piping Plover No current Expand Alternative A. Expand Alternative A. Expand Alternative A.
management. Work with partners to Conduct annual Include in wildlife

Participate in the
Christmas Bird Count.
Ecological Services
conducts a 5-year
wintering survey.

conduct CBCs. If
present, adapt
management as
necessary, including
creating closed areas.

wintering surveys. If
present, adapt
management as
necessary, including
creating closed areas.

diversity surveys.

Eastern Indigo Snake

No individuals sighted
on the refuge recently.
No current
management.
Occasional surveys
conducted by
researchers. Work
with the partners to
conduct fire
management activities
to support indigo
shake needs.

Expand Alternative A.
Conduct additional
surveys in suitable
habitats. Restore scrub
to benefit indigo snakes.
Use cameras to look in
gopher tortoise burrow
for evidence of indigo
shakes.

Same as Alternative A.

Expand Alternative A.
Include in wildlife
diversity surveys.
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KEY
TOPICS

Alternatives

Alternative A:
Current Management

Alternative B:
Rare, Threatened, and
Endangered Species

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat

(No Action) (Proposed Action) Diversity
West Indian Manatee No current Expand Alternative A. Same as Alternative A. | Expand Alternative A.
management. Work with the partners Work with the partners

to minimize impacts to to minimize impacts to

manatees (e.g., in water manatees (e.g., in water

control structures). Work control structures).

with partners to

coordinate manatee

stranding incidents.

MIGRATORY BIRDS

Neotropical Migratory No current Expand Alternative A. Expand Alternative A. Expand Alternative A.
Birds management. Work with the partners Conduct breeding bird Conduct breeding bird

Participate in the
Christmas Bird Count.

to conduct CBCs to
identify the mix of
neotropical migratory
birds using the refuge.

surveys, point counts,
and migration surveys
to identify the mix of
neotropical migratory
birds using the refuge.
Consider using mist
nets and banding.
Identify and manage for
the habitat needs of
those neotropical
migratory birds using
the refuge. Select for
certain shrubs and trees
as food sources and
potential nesting
habitats. Identify the
potential for larger,
unfragmented forests to

surveys and migration
surveys to identify the
neotropical migratory
birds using the refuge.
Identify and manage for
the habitat needs of
those neotropical
migratory birds. Select
for certain shrubs and
trees as food sources
and potential nesting
habitats.

150

Archie Carr National Wildlife Refuge




Alternatives

Alternative B:

KEY Alternative A: . Alternative D:
TOPICS Current Management ENE, WIEEIEEE, ?nd A:Iternatlve_c. Wildlife and Habitat
: Endangered Species Migratory Birds . .
(No Action) - Diversity
(Proposed Action)
serve neotropical
migratory birds. |dentify
and control potential
nest parasites (e.qg.,
cowbirds).
Shorebirds No current Expand Alternative A. Expand Alternative A. Expand Alternative A.
management. Conduct shorebird Conduct shorebird Conduct shorebird

Participate in the
Christmas Bird Count.
Sea turtle surveyors
look for shorebird
nesting activities.

surveys for resident and
migrating shorebirds.
Create closed areas as
necessary to minimize
impacts to nesting
shorebirds. Work with
partners to enforce “no
dogs on beach” policies.

surveys for resident and
migrating shorebirds.
Create closed areas as
necessary to minimize
impacts to foraging and
nesting. Work with the
partners for
management of water
levels to benefit
migrating shorebirds.
With the partners,
provide, manage, and
protect shorebird
nesting habitat,
including creating and
enforcing closed area
buffers around nesting
areas. Alter sea turtle
nest survey methods to
minimize impacts.
Ensure law
enforcement presence

surveys for resident and
migrating shorebirds.
Create closed areas as
necessary to minimize
impacts to nesting
shorebirds.
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KEY
TOPICS

Alternatives

Alternative A:
Current Management

Alternative B:
Rare, Threatened, and
Endangered Species

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat

(No Action) (Proposed Action) Diversity
to enforce no dogs on
the beach, where
applicable.
Wading and Water No current Expand Alternative A. Expand Alternative A. Expand Alternative A.
Birds (except for wood management. Conduct wading and Conduct wading and Conduct wading and

storks)

Participate in the
Christmas Bird Count.

water bird surveys,
adapt management as
necessary. Work with
partners to coordinate
rescue efforts for injured
birds.

water bird surveys,
adapt management as
necessary. Work with
the partners to increase
the ability in the area to
rehabilitate injured
wading and water birds.

water bird surveys,
adapt management as
necessary.

Waterfowl

No current
management.
Participate in the
Christmas Bird Count.

Expand Alternative A.
Conduct waterfowl
surveys.

Expand Alternative A.
Conduct waterfowl
surveys. Consider
installing wood duck
boxes where feasible in
freshwater habitats.
Work with the partners
to manage
impoundments to
benefit waterfow!.

Expand Alternative A.
Conduct waterfowl
surveys.

NATIVE WILDLIFE AND HABITAT DIVERSITY

Marine Mammals

Refuge reports
strandings.

Work with partners to
coordinate marine
mammal stranding
incidents.

Same as Alternative A.

Work with partners to
coordinate marine
mammal stranding
incidents.
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Alternatives

Alternative B:

KEY Alternative A: . Alternative D:
TOPICS Current Management Rare, Threatened, and Alternative C: Wildlife and Habitat
: Endangered Species Migratory Birds . .
(No Action) - Diversity
(Proposed Action)
Land Crabs Coordinate with the Expand Alternative A. Same as Alternative A. | Expand Alternative A.

partners to regulate
land crab harvest on
partner lands.
Harvesting not allowed
on the refuge, nor on
rights-of-way within the
Indian River portion of
the refuge.

Increase law
enforcement patrol.
Conduct surveys for land
crabs. Evaluate the
need the wildlife
underpasses, especially
for SR A1A. Post land
crab crossing signs.
Also consider barriers to
movement to minimize
vehicle collisions. Work
with partners to evaluate
the use of rumble strips,
speed bumps and speed
limit reductions. Work
with the partners to
increase and install
bilingual regulatory
signage. Work with
partners to incorporate
land crab protection into
outreach efforts. Install
interpretive signage on
Pelican Island NWR
promoting land crab
protection.

Increase law
enforcement patrol.
Conduct surveys for
land crabs. Evaluate the
need the wildlife
underpasses, especially
for SR A1A. Work with
the partners to increase
and install bilingual
regulatory signage.
Work with partners to
incorporate land crab
protection into outreach
efforts. Install
interpretive signage on
Pelican Island NWR
promoting land crab
protection.

Environmental Assessment

153




KEY
TOPICS

Alternatives

Alternative A:
Current Management
(No Action)

Alternative B:
Rare, Threatened, and
Endangered Species
(Proposed Action)

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat
Diversity

Wildlife Impacts from
Vehicle Collisions

No current
management. Roadkill
counts conducted by
researchers.

Expand Alternative A.
Evaluate and install
wildlife underpasses
and/or barriers to protect
gopher tortoises, as well
as other species. Work
with the partners to
evaluate, develop, and
install wildlife
awareness, give them a
brake, and wildlife
crossing signs. Consider
rumble strips, speed
bumps, “no passing”
lanes and speed limit
reduction zones. Work
with partners to enforce
existing speed limits.

Same as Alternative A.

Expand Alternative A.
Evaluate and install
wildlife underpasses to
protect land crabs, as
well as other species.
Work with the partners
to evaluate, develop,
and install wildlife
awareness, give them a
brake, and wildlife
crossing signs.

Wildlife Diversity

No current
management.
Occasional surveys
conducted by
researchers and
partners.

Expand Alternative A.
Increase surveys and
monitoring to identify the
number and types of
species using the
refuge. Identify any rare
or listed species that
need additional
protection and
management. Reduce
the adverse impacts of

Same as Alternative A.

Expand Alternative A.
Increase surveys and
monitoring to identify the
number and types of
species using the
refuge.
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Alternatives

Alternative B:

KEY Alternative A: . Alternative D:
TOPICS Curre:let Mztna(;ement REar:, Threa;eged, ?nd MAIternatlvBe_C(:; WiIdI::e a?1td I?Iabitat
(No Action) ndangered Species igratory Birds Diversity
(Proposed Action)
off-refuge pesticide
spraying to refuge
resources.
Scrub Conduct prescribed Expand Alternative A. Same as Alternative A. | Expand Alternative A.
burns every 5 years. Increase the amount and Increase the amount
quality of scrub acreage and quality of scrub
managed on the refuge acreage managed on
and conduct prescribed the refuge.
burns on a 3-5 year
cycle. Restore scrub
using mechanical means
and/or prescribed fire.
Hammocks No current Expand Alternative A. Expand Alternative A. Expand Alternative A.
management. Replant areas cleared of | Protect mature Protect mature

exotic plants with
species that benefit
wildlife. Do not replant
red bays unless they are
resistant to Laurel Wilt
Disease.

hammocks. Select for
certain shrubs and trees
as food sources and
potential nesting
habitats for migratory
birds. ldentify the
potential for larger,
unfragmented forests to
serve neotropical
migratory birds.

hammocks. Select for
certain shrubs and trees
as food sources and
potential nesting
habitats for migratory
birds. Work with the
partners to identify the
potential for larger,
unfragmented forests to
serve neotropical
migratory birds.
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KEY
TOPICS

Alternatives

Alternative A:
Current Management
(No Action)

Alternative B:
Rare, Threatened, and
Endangered Species
(Proposed Action)

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat
Diversity

Nearshore and Beach

No active refuge
management. Work
with the partners to
restore beaches as
conditions warrant.

Expand Alternative A.
Work with partners to
protect nearshore
habitats (e.g., worm
rock).

Same as Alternative A.

Expand Alternative A.
Work with partners to
protect nearshore
habitats (e.g., worm
rock).

Dune and Strand

No active refuge
management. Work
with the partners to
restore dunes as
conditions warrant.

Actively modify and
restore habitats to serve
beach mice, including
mechanical cutting of
woody vegetation,
conducting regular
prescribed burning, and
planting sea oats and
other forage plants.

Same as Alternative A.

Expand Alternative A.
Modify and restore
habitats to serve beach
mice, including
maintaining and
opportunistically planting
sea oats and other
forage plants.

Mangroves and
Wetlands

No current
management.

Expand Alternative A.
Coordinate with partners
to conduct mangrove
restoration activities.
Work with partners to
manage impoundments
to also benefit wildlife.

Expand Alternative A.
Conduct mangrove
restoration activities.

Expand Alternative A.
Coordinate with partners
to conduct mangrove
restoration activities.

EXOTIC, INVASIVE, AND NUISANCE SPECIES

Control of Exotic Plants

Volunteers annually
treat about 5 acres (2
ha). Partners conduct
exotic plant control
efforts on an ongoing
basis. Coordinate to

Expand Alternative A.
Focus exotic plant
control efforts on high
priority habitats for rare,
threatened, and
endangered species

Expand Alternative A.
Focus exotic plant
control efforts on high
priority habitats for
migratory birds (e.g.,
maritime hammock).

Expand Alternative A.
Identify and locate new
infestations of Category
| and Category Il
invasive upland plants.
Conduct initial attack
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KEY
TOPICS

Alternatives

Alternative A:
Current Management
(No Action)

Alternative B:
Rare, Threatened, and
Endangered Species
(Proposed Action)

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat
Diversity

minimize exotic plants
on private lands. Plan
to apply for grants from
the State of Florida.

(e.g., scrub). Identify and
locate new infestations of
Category | and Category
Il invasive upland plants.
Conduct initial attack with
an emphasis on
elimination. Control
spread of existing
invasive, exotic, and
nuisance plants to reduce
adverse impacts to high
priority habitats serving
rare, threatened, and
endangered species.
Update GIS databases at
least every 5 years.

Identify and locate new
infestations of Category
| and Category Il
invasive upland plants.
Conduct initial attack
with an emphasis on
elimination. Control
spread of existing
invasive, exotic, and
nuisance plants to
reduce adverse impacts
to migratory bird
habitats.

with an emphasis on
elimination. Control
spread of existing
invasive, exotic, and
nuisance plants to
reduce adverse impacts
to refuge habitats.

Control of Feral and
Free Roaming Animals

No current
management.
Coordinate with the
partners to minimize
impacts.

Expand Alternative A.
Coordinate with the
partners to control feral
and free roaming animals
to minimize adverse
impacts to rare,
threatened, and
endangered species.
Work with partners to
discourage feral cat Trap-
Neuter-Return programs
near refuge lands.

Expand Alternative A.
Coordinate with the
partners to control feral
and free roaming
animals to minimize
adverse impacts to
migratory birds.

Expand Alternative A.
Coordinate with the
partners to control feral
and free roaming
animals to minimize
adverse impacts to
wildlife and habitat.
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Alternatives

Alternative B:

KEY Alternative A: - Alternative D:
TOPICS Curre:let Mztna(;ement REare, Threatened, ?nd A:Iternatlve_c: WiIdI::e a?1td I?Iabitat
: ndangered Species Migratory Birds . .
(No Action) - Diversity
(Proposed Action)
CLIMATE CHANGE

Impacts of Climate No current Expand Alternative A. Expand Alternative A. Expand Alternative A.

Change management. Coordinate with Coordinate with Coordinate with
researchers and researchers and researchers and
partners to investigate partners to investigate partners to investigate
the impacts of climate the impacts of climate the impacts of climate
change on rare, change on migratory change on refuge
threatened, and birds using the refuge. resources (e.g., habitat
endangered species and changes). ldentify
their habitats (e.g., sea climate change research
turtle nesting habitat needs. Foster and
changes, sex ratio conduct needed
changes of sea turtles, research studies. Adapt
extent and duration of management as
sea turtle nesting necessary. Work with
seasons, and changes the partners to establish
of habitat composition in benchmarks in relation
relation to salt water to sea level rise and
intrusion). ldentify shoreline change. Work
climate change research with the partners to
needs. Foster and monitor the migration of
conduct needed the dunes. Work with
research studies. Adapt the partners to monitor
management as existing wells for salt
necessary. Work with water intrusion.
the partners to establish Increase land acquisition
benchmarks in relation and restoration efforts to
to sea level rise and respond to the impacts
shoreline change. Work of climate change in an

158 Archie Carr National Wildlife Refuge




Alternatives

KEY
TOPICS

Alternative A:

Current Management

(No Action)

Alternative B:
Rare, Threatened, and
Endangered Species
(Proposed Action)

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat
Diversity

with the partners to
monitor the migration of
the dunes and
discourage beach
hardening projects and
beach-side construction.
Work with the partners
to monitor existing wells
for salt water intrusion.
Increase land acquisition
and restoration efforts to
respond to the impacts
of climate change in an
effort to maintain the
ability to manage
habitats for rare,
threatened, and
endangered species
(e.g., working with
emergency management
agencies and others to
acquire properties
abandoned due to
storms).

effort to maintain the
ability to manage refuge
resources.
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Alternatives

KEY
TOPICS

Resource Protection

Alternative A:
Current Management
(No Action)

Alternative B:
Rare, Threatened, and
Endangered Species
(Proposed Action)

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat
Diversity

EXISTING ACQUISITION BOUNDARY

Refuge Boundary

Reposting boundary in
fiscal year (FY) 2008

Expand Alternative A.
Complete boundary
survey.

Expand Alternative A.
Complete boundary
survey.

Expand Alternative A.
Complete boundary
survey.

Acquiring Inholdings
within Acquisition
Boundary

No current
management. No
ongoing acquisitions
underway.

Expand Alternative A.
Prioritize active
acquisition efforts on
those properties (<10%
of total refuge area) east
of SR A1A. Pursue
completion of the
acquisition boundary
from willing sellers.
Consider using land
swaps.

Expand Alternative A.
Prioritize active
acquisition efforts on
those properties (<10%
of total refuge area)
with high migratory bird
values. Pursue
completion of the
acquisition boundary
from willing sellers.
Consider using land
swaps.

Expand Alternative A.
Prioritize active
acquisition efforts on
those properties (<10%
of total refuge area) with
high native wildlife and
habitat values. Pursue
completion of the
acquisition boundary
from willing sellers.
Consider using land
swaps.

FUTURE CONSERVATION FOCUS AREAS

Important Habitats and No current Expand Alternative A. Expand Alternative A. Expand Alternative A.

Connections management. Work with the partners Work with the partners | Work with the partners
to identify and protect to identify and protect to identify and protect
sites that serve rare, sites that serve sites with important
threatened, and migratory birds. barrier island resources.
endangered species. Consider coordinating Consider coordinating
Consider coordinating land management and land management and
land management and consolidate those areas | consolidate those areas
consolidate those areas | publicly held by multiple | publicly held by multiple
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KEY
TOPICS

Alternatives

Alternative A:
Current Management

Alternative B:
Rare, Threatened, and
Endangered Species

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat

(No Action) (Proposed Action) Diversity
publicly held by multiple | partners under partners under
partners under management of one management of one
management of one entity (e.g., through entity (e.g., through
entity (e.g., through management management
management agreements and land agreements and land
agreements and land swaps). swaps).
swaps).

CULTURAL RESOURCES

Archaeological and No current Expand Alternative A. Expand Alternative A. Expand Alternative A.

Historical Resources management. Conduct complete Conduct complete Conduct complete
archaeological and archaeological and archaeological and
historical survey of the historical survey of the historical survey of the
refuge. refuge. refuge.

Oak Lodge Site No current Expand Alternative A. Expand Alternative A. Expand Alternative A.

management. Actively work with the Actively work with the Actively work with the

Although located within
the refuge’s acquisition
boundary, currently,
the site is under
private ownership.
Development of the
site is a threat. In the
past, the Service had
offered to manage the
site for the partners (if
it were to be acquired
by the partners).

partners to acquire or
otherwise manage and
protect the historically
important Oak Lodge
site due to its
contributions to research
and historical data on
rare, threatened, and
endangered species of
the barrier island.
Incorporate this site into
an interpretive program.

partners to acquire or
otherwise manage and
protect the historically
important Oak Lodge
site due to its
contributions to
research and historical
data on migratory birds
of the barrier island.
Incorporate this site into
an interpretive program.

partners to acquire or
otherwise manage and
protect the historically
important Oak Lodge
site due to its
contributions to research
and historical data on
wildlife and habitat
diversity of the barrier
island. Incorporate this
site into an interpretive
program.
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KEY
TOPICS

Alternatives

Alternative A:
Current Management
(No Action)

Alternative B:
Rare, Threatened, and
Endangered Species
(Proposed Action)

VISITOR SERVICES

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat
Diversity

Visitor Information

Visitor Contact Sites,
Kiosks, Trailheads,
Brochures, Signs,
Maps, Internet

All permitted visitor
activities occur on
partner properties.
The refuge maintains 2
entrance signs at the
north and south ends.
Barrier Island Center,
currently under
construction, would
serve as the visitor
center for the area. 3
refuge kiosks located
on partner lands. Sea
turtle education signs
are located at all
approved beach
access sites (11). The
refuge is coordinating
with SISP to develop a
dune crossover near
the Spanish House
site. Staff developing
the first Service
brochure for the
refuge. Friends of the
Carr Refuge’s

Expand Alternative A.
Alter all messages to
focus on rare,
threatened, and
endangered species.
Work with the partners
to develop and install
kiosks at all approved
beach access points.
Work with the partners
to incorporate refuge
messages into their
signage and to simplify
regulatory signage to
limit confusion of the
users. Actively maintain
and regularly update the
refuge’s website. Work
with the partners to
provide cross links
between the refuge’s
and partners’ web sites.
Coordinate with the
partners to develop an
overall map of the visitor
facilities available on the

Expand Alternative A.
Alter all messages to
focus on migratory
birds. Add an
interpretive kiosk at the
Oak Lodge Site.
Develop a bird
checklist. Work with the
partners to incorporate
refuge messages into
their signage and to
simplify regulatory
signage to limit
confusion of the users.
Actively maintain and
regularly update the
refuge’s website. Work
with the partners to
provide cross links
between the refuge’s
and partners’ web sites.
Coordinate with the
partners to develop an
overall map of the
visitor facilities available
on the refuge and

Expand Alternative A.
Alter all messages to
focus on wildlife and
habitat diversity. Add an
interpretive kiosk at the
Oak Lodge Site. Work
with the partners to
develop and install
kiosks at all approved
beach access points.
Work with the partners
to incorporate refuge
messages into their
signage and to simplify
regulatory signage to
limit confusion of the
users. Actively maintain
and regularly update the
refuge’s website. Work
with the partners to
provide cross links
between the refuge’s
and partners’ web sites.
Coordinate with the
partners to develop an
overall map of the visitor
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KEY
TOPICS

Alternatives

Alternative A:
Current Management
(No Action)

Alternative B:
Rare, Threatened, and
Endangered Species
(Proposed Action)

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat
Diversity

brochure is distributed
at the SISP kiosk at
the administrative site.
Due to the mix of
jurisdictions, the
regulatory signage is
mixed and confusing.
A volunteer maintains
the refuge’s website.

refuge and partner
properties. Develop a
Service movie for the
refuge (e.g., for the
Barrier Island Center
and for programs).
Coordinate with the
partners to develop a
visitor counting process
to estimate the numbers
of visitors. Develop a
general wildlife
observation brochure.
Provide Archie Carr
NWR information at all
Pelican Island NWR
visitor contact sites.

partner properties.
Coordinate with the
partners to develop a
visitor counting process
to estimate the numbers
of visitors. Provide
Archie Carr NWR
information at all
Pelican Island NWR
visitor contact sites.

facilities available on the
refuge and partner
properties. Develop a
Service movie for the
refuge (e.g., for the
Barrier Island Center
and for programs).
Coordinate with the
partners to develop a
visitor counting process
to estimate the numbers
of visitors. Develop a
general wildlife
observation brochure.
Provide Archie Carr
NWR information at all
Pelican Island NWR
visitor contact sites.

FISHING

Fishing Opportunities

No current
management.

All fishing activities
occur on/from partner
properties. Foot trails
provide unapproved
access through refuge
property.

Expand Alternative A.
Work with the partners
to provide information to
the fishing public
regarding the impacts of
fishing activities on rare,
threatened, and
endangered species.
Consult with NOAA on
the potential need for

Expand Alternative A.
Work with the partners
to provide information to
the fishing public
regarding the impacts of
fishing activities on
migratory birds (e.g.,
disturbance of
shorebirds and
monofilament line).

Expand Alternative A.
Work with the partners
to provide information to
the fishing public
regarding the impacts of
fishing activities on
wildlife and habitat
diversity (e.g., wildlife
disturbance, smalltooth
sawfish, and
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KEY
TOPICS

Alternatives

Alternative A:
Current Management

Alternative B:
Rare, Threatened, and
Endangered Species

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat

(No Action) (Proposed Action) Diversity
information (e.g., Close all unapproved monofilament line).
brochures and signs) to | foot trails to public Consult with NOAA on
protect rare, threatened, | access through refuge the potential need for
and endangered species | properties and restore information (e.g.,

(e.g., sea turtles and dune blow-outs. Direct | brochures and signs) to
smalltooth sawfish). fishing access points to | protect wildlife and
Close all unapproved approved access habitat diversity (e.g.,
foot trails to public points. Evaluate the sea turtles and
access through refuge need to create smalltooth sawfish).
properties and restore additional dune Close all unapproved
dune blow-outs. Direct crossovers. Coordinate | foot trails to public
fishing access points to | with the partners to access through refuge
approved access points. | expand the properties and restore
Evaluate the need to monofilament recycling | dune blow-outs. Direct
create additional dune program. fishing access points to
crossovers. Coordinate approved access points.
with the partners to Evaluate the need to
expand the create additional dune
monofilament recycling crossovers. Coordinate
program. with the partners to
expand the
monofilament recycling
program.
WILDLIFE OBSERVATION AND PHOTOGRAPHY

Wildlife Viewing and

All visitor activities

Expand Alternative A.

Alter Alternative A.

Expand Alternative A.

Photography occur on partner Increase the number of Eliminate the sea turtle | Continue to offer the
Opportunities properties. Refuge sea turtle walks. walk programs same number of sea
staff annually conducts conducted by the turtle walks. Work with
10 sea turtle viewing Service. Work with the | the partners to develop
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Alternatives

Alternative A:
Current Management
(No Action)

Alternative B:
Rare, Threatened, and
Endangered Species
(Proposed Action)

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat
Diversity

programs. The
partners annually
conduct an additional
40 sea turtle viewing
programs. Other
wildlife observation
activities are mostly
bird watching activities
from beach access
points. Partners
manage four trails on

partners to develop
informational materials
for partners’ trails to
include migratory bird

messages of the refuge.

Develop staff and/or
volunteer-led migratory
bird walks.

informational materials
for partners’ trails to
include wildlife and
habitat diversity
messages of the refuge.
Develop staff and/or
volunteer-led wildlife
observation walks.

the west side of A1A.
ENVIRONMENTAL EDUCATION AND INTERPRETATION
Environmental Opportunistic Expand Alternative A. Expand Alternative A. Expand Alternative A.

Education Opportunities

environmental
education programs
conducted by partners,
Friends of the Carr
Refuge, and
volunteers.

Develop on- and off-site
curriculum-based
educational programs
with messages focused
on rare, threatened, and
endangered species.
Train staff, volunteers,
and teachers to conduct
education programs.

Work with the partners
to incorporate migratory
bird messages of the
refuge into existing
education programs.

Develop on- and off-site
curriculum-based
educational programs
with messages focused
on the role and
importance of the refuge
in the landscape. Train
staff, volunteers, and
teachers to conduct
education programs.
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Alternatives

Alternative A:
Current Management
(No Action)

Alternative B:
Rare, Threatened, and
Endangered Species
(Proposed Action)

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat
Diversity

Service’s Involvement
with Barrier Island
Center (Brevard County
facility)

Under construction by
Brevard County, it
would serve as the
primary visitor center
for the partners and
the refuge. Formal
environmental
education planned by
the partners for the
Barrier Island Center.
The refuge is not
currently expected to
have a presence at
this facility.

Expand Alternative A.
Work with the partners
to enhance the rare,
threatened, and
endangered species
messages delivered at
the Barrier Island
Center’s exhibits,
brochures, kiosks, and
programs. Coordinate
with Brevard County to
conduct outreach and
lead refuge programs to
enhance the information
and opportunities
available to visitors.

Expand Alternative A.
Work with the partners
to enhance the
migratory bird
messages delivered at
the Barrier Island
Center’s exhibits,
brochures, kiosks, and
programs.

Expand Alternative A.
Work with the partners
to enhance the wildlife
and habitat diversity
messages delivered at
the Barrier Island
Center’s exhibits,
brochures, kiosks, and
programs. Coordinate
with Brevard County to
conduct outreach and
lead refuge programs to
enhance the information
and opportunities
available to visitors.

Interpretive Programs

Refuge staff annually

conducts 10 sea turtle
walk programs and an
additional five general
interpretive programs.
The partners annually
conduct an additional

40 sea turtle programs.

Opportunistic
interpretive programs
conducted by partners
and volunteers.
Refuge staff

Expand Alternative A.
Develop on and off-site
interpretive programs
with messages focused
on rare, threatened, and
endangered species and
the minimization of
human impacts. Train
staff, volunteers,
teachers, and tour
operators to incorporate
interpretive themes into
programs. Refuge staff

Expand Alternative A.
Develop on and off-site
interpretive programs
with messages focused
on migratory birds and
the minimization of
human impacts. Train
staff, volunteers,
teachers, and tour
operators to incorporate
interpretive themes into
programs. Develop
staff and/or volunteer-

Expand Alternative A.
Focus programs on an
ecosystem level.
Develop on and off-site
interpretive programs
with messages focused
on the role and
importance of the refuge
in the landscape and the
minimization of human
impacts. Train staff,
volunteers, teachers,
and tour operators to
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Alternatives

Alternative A:
Current Management
(No Action)

Alternative B:
Rare, Threatened, and
Endangered Species
(Proposed Action)

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat
Diversity

coordinates with
partners for
consistency between
sea turtle walk
programs.

would coordinate with
the state and other
partners to develop the
key messages to be
conveyed to all sea turtle
walk participants.
Develop staff and/or
volunteer-led rare,
threatened, and
endangered species
programs.

led seasonal migratory
bird walks.

incorporate interpretive
themes into programs.
Develop staff and/or
volunteer-led interpretive
programs.

INAPPROPRIATE USES

Control of Unauthorized
Beach Access Trails (on
refuge and partner
properties)

No current
management.

Foot trails provide
unapproved access
through refuge
property.

Expand Alternative A.
Eliminate nighttime
access to the beach
from refuge properties
(e.g., use barriers and
law enforcement). Close
all unapproved foot trails
to public access through
refuge properties and
restore dune blow-outs.
For foot trails through
partner properties, work
with the partners to
eliminate nighttime
access to the beach and
to evaluate the need to
close, relocate, or build

Expand Alternative A.
Eliminate nighttime
access to the beach
from refuge properties
(e.g., use barriers and
law enforcement).
Close all unapproved
foot trails to public
access through refuge
properties and restore
dune blow-outs. For
foot trails through
partner properties, work
with the partners to
eliminate nighttime
access to the beach
and to evaluate the

Expand Alternative A.
Eliminate nighttime
access to the beach
from refuge properties
(e.g., use barriers and
law enforcement).
Close all unapproved
foot trails to public
access through refuge
properties and restore
dune blow-outs. For
foot trails through
partner properties, work
with the partners to
eliminate nighttime
access to the beach and
to evaluate the need to
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KEY
TOPICS

Alternatives

Alternative A:
Current Management
(No Action)

Alternative B:
Rare, Threatened, and
Endangered Species
(Proposed Action)

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat
Diversity

dune crossovers at

need to close, relocate,

close, relocate, or build

these sites. or build dune dune crossovers at
crossovers at these these sites.
sites.
OUTREACH

Local Residents and
Area Visitors

Outreach is conducted
by the partners
through the Archie
Carr Working Group
(e.g., NESTS
program). Refuge staff
participates in five
events annually.
Occasional outreach
conducted by sea
turtle surveyors. The
Friends of the Carr
Refuge also conducts
outreach for the
refuge.

Expand Alternative A.
Focus outreach efforts
on rare, threatened, and
endangered species.
Increase the outreach
efforts and activities of
the staff and Friends of
the Carr Refuge.

Provide outreach
support and core
messages to Archie Carr
Working Group. Work
with the partners to
increase outreach efforts
(e.g., lifeguards could
distribute outreach
materials).

Expand Alternative A.
Focus outreach efforts
on migratory birds.
Increase the outreach
efforts and activities of
the staff and Friends of
the Carr Refuge.
Provide outreach
support and core
messages to Archie
Carr Working Group.

Expand Alternative A.
Focus outreach efforts
on wildlife and habitat
diversity. Increase the
outreach efforts and
activities of the staff and
Friends of the Carr
Refuge. Provide
outreach support and
core messages to Archie
Carr Working Group.
Increase awareness of
the refuge and the
Refuge System.
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Alternatives

Alternative B:

KEY Alternative A: . Alternative D:
TOPICS Current Management RETE, IICELETEE, ?nd A:Iternatlve_c. Wildlife and Habitat
: Endangered Species Migratory Birds . .
(No Action) - Diversity
(Proposed Action)
VOLUNTEERS
Volunteers ~25 active volunteers Expand Alternative A. Expand Alternative A. Expand Alternative A.

contribute ~500 hours
annually to the refuge.
The partners each
coordinate their own
volunteers. Rely
heavily on volunteers
to conduct refuge
management activities
(e.g., surveys,
outreach, sea turtle
programs, and exotic
plant control).

Increase number of
active volunteers and
focus projects to benefit
rare, threatened, and
endangered species.
Volunteers would be
coordinated by refuge
staff. Coordinate with
partners to develop a
core volunteer cadre to
be shared amongst the
partners.

Increase number of
active volunteers and
focus projects to benefit
migratory birds.
Volunteers would be
coordinated by refuge
staff. Coordinate with
partners to develop a
core volunteer cadre to
be shared amongst the
partners.

Increase number of
active volunteers and
focus projects to benefit
wildlife and habitat
diversity. Volunteers
would be coordinated by
refuge staff. Coordinate
with partners to develop
a core volunteer cadre
to be shared amongst
the partners.

FRIENDS GROUP

Friends of the Carr
Refuge

Currently part of the
Sea Turtle
Preservation Society.
No regular meetings
conducted. The
friends group
maintains and
distributes a brochure
about the refuge (since
the refuge lacks a
Service brochure).
Occasionally FOCR
provides funding for

Expand Alternative A.
Focus FOCR'’s efforts and
activities to benefit rare,
threatened, and
endangered species.
Support increases to the
number of FOCR
members and level of
activities. Help FOCR to
become an independent
501(c)(3) non-profit, with a
Cooperating Agreement.

Expand Alternative A.
Focus FOCR’s efforts
and activities to benefit
migratory birds. Support
increases to the number
of FOCR members and
level of activities. Help
FOCR to become an
independent 501(c)(3)
non-profit, with a
Cooperating Agreement.

Expand Alternative A.
Focus FOCR'’s efforts
and activities to benefit
wildlife and habitat
diversity. Support
increases to the number
of FOCR members and
level of activities. Help
FOCR to become an
independent 501(c)(3)
non-profit, with a
Cooperating Agreement.
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KEY
TOPICS

Alternatives

Alternative A:
Current Management

Alternative B:
Rare, Threatened, and
Endangered Species

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat

(No Action) (Proposed Action) Diversity
various refuge projects
(e.g., kiosks and
signs).
LITTER AND OCEAN DEBRIS
Litter and Ocean Debris | No current Expand Alternative A. Expand Alternative A. Expand Alternative A.
management. Work with the partners Work with the partners Work with the partners

Partners conduct
cleanup activities on
and around the refuge.

and volunteers to
develop a regular
cleanup program for the
expanse of refuge and
partner beaches.
Schedule a major
cleanup effort prior to
and after the sea turtle
nesting season.
Periodically assess the
need to conduct
cleanups (e.g., after
hurricanes and winter
storms). Coordinate
with the partners to
conduct outreach to area
boaters and users of the
Port Canaveral (e.g.,
cruise ships) to minimize
litter and ocean debris
from these vessels.
Coordinate with the
partners to increase

and volunteers to
develop an annual
cleanup program for the
expanse of refuge and
partner beaches and
lagoon shoreline prior to
the arrival of shorebirds.
Periodically assess the
need to conduct
cleanups (e.g., after
hurricanes and winter
storms).

and volunteers to
develop a regular
cleanup program for the
expanse of refuge and
partner beaches and
lagoon shoreline.
Schedule a major
cleanup effort prior to
and after the sea turtle
nesting season.
Periodically assess the
need to conduct
cleanups (e.g., after
hurricanes and winter
storms). Coordinate
with the partners to
conduct outreach to
area boaters and users
of the Port of Canaveral
(e.g., cruise ships) to
minimize litter and
ocean debris from these
vessels. Coordinate
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KEY
TOPICS

Alternatives

Alternative A:
Current Management
(No Action)

Alternative B:
Rare, Threatened, and
Endangered Species
(Proposed Action)

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat
Diversity

awareness and
understanding of area
dump stations for boats
(e.g., provide GPS
locations of existing
stations and work to
develop additional dump
stations).

Refuge Administration

with the partners to
increase awareness and
understanding of area
dump stations for boats
(e.g., provide GPS
locations of existing
stations and work to
develop additional dump
stations).

REFUGE MANAGEMENT

Staff

4 total full-time staff
(with 2 targeted for
elimination) shared
with Pelican Island
NWR: Wildlife Refuge
Manager, Wildlife
Refuge Specialist
(Assistant Manager),
Park Ranger (targeted
for elimination), and
Administrative Office
Assistant (targeted for
elimination.

Occasional Seasonal
Biological Science

Expand Alternative A.
Develop staff specific to
the refuge. Staff shared
with Pelican Island
would include: Refuge
Manager, Wildlife
Refuge Specialist
(Assistant Manager),
Law Enforcement
Officer, Supervisory
Park Ranger,
Administrative Office
Assistant, Supervisory
Maintenance Worker,
and Wildlife Biologist.
Staffing positions
dedicated to ACNWR

Expand Alternative A.
Develop staff specific to
the refuge. Staff shared
with Pelican Island
would include: Refuge
Manager, Wildlife
Refuge Specialist
(Assistant Manager),
Law Enforcement
Officer, Supervisory
Park Ranger,
Administrative Office
Assistant, Supervisory
Maintenance Worker,
and Wildlife Biologist.
Staffing positions
dedicated to ACNWR

Expand Alternative A.
Develop staff specific to
the refuge. Staff shared
with Pelican Island
would include: Refuge
Manager, Wildlife
Refuge Specialist
(Assistant Manager),
Law Enforcement
Officer, Supervisory
Park Ranger,
Administrative Office
Assistant, Supervisory
Maintenance Worker,
and Wildlife Biologist.
Staffing positions
dedicated to ACNWR
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KEY
TOPICS

Alternatives

Alternative A:
Current Management
(No Action)

Alternative B:
Rare, Threatened, and
Endangered Species
(Proposed Action)

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat
Diversity

Technician (funded
through Ecological
Services)

Total Shared Staff =
2 FTE and 1
Occasional Seasonal

Total Refuge-specific
Staff =0 FTE

Annual Recurring Cost

:$O

would include a Park
Ranger, Maintenance
Worker, Biological
Technician, and
Seasonal Biological
Technician (trapper).

Total Shared Staff =7
FTE

Total Refuge-specific
Staff = 3.5 FTE

Annual Recurring Cost =
$182,000

would include a Park
Ranger, Maintenance
Worker, and Biological
Technician.

Total Shared Staff =7
FTE

Total Refuge-specific
Staff = 3 FTE

Annual Recurring Cost
= $156,000

would include a Park
Ranger, Maintenance
Worker, Biological
Technician, and
Seasonal Biological
Technician (trapper).

Total Shared Staff =7
FTE

Total Refuge-specific
Staff = 3.5 FTE

Annual Recurring Cost =
$182,000

Administrative Facilities,
Utilities, Equipment, and
Signs

All facilities shared
with Pelican Island
NWR or partners,
including: beach
house and crossover,
deteriorating beach
structure, planned
bunk house, garage (at
SISP), planned
maintenance and
office facility (at
Pelican Island NWR),
SISP administrative

Expand Alternative A.
Equipment and facility
repairs would be
focused on those items
needed for habitat
management activities
as needed to support
rare, threatened, and
endangered species.
Deferred maintenance
priorities and API
percentages would be
reevaluated to reflect a

Expand Alternative A.
Equipment and facility
repairs would be
focused on those items
needed for migratory
bird management
activities. Deferred
maintenance priorities
and API percentages
would be reevaluated to
reflect a focus on
migratory bird
management. SAMMS

Expand Alternative A.
Equipment and facility
repairs would be
focused on those items
needed for habitat
management activities
to enhance wildlife and
habitat diversity.
Deferred maintenance
priorities and API
percentages would be
reevaluated to reflect a
focus on management

172

Archie Carr National Wildlife Refuge




KEY
TOPICS

Alternatives

Alternative A:
Current Management
(No Action)

Alternative B:
Rare, Threatened, and
Endangered Species
(Proposed Action)

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat
Diversity

offices (for sea turtle
programs), Seaview
beach crossover,
planned dune cross
over near Spanish
House, and
administrative offices
(at Ecological
Services). Partners
maintain additional
facilities for their
management activities
and for refuge
researchers.

focus on managing
habitat for the support of
rare, threatened, and
endangered species.
SAMMS project
descriptions would be
changed to reflect and
support the rare,
threatened, and
endangered species
management priorities of
the refuge. Additional
facilities would include
on and/or off site RV
pads to support the
volunteer program.
Develop an office facility
shared by Pelican Island
and Archie Carr staff.
Develop pole barns to
house additional
equipment. Demolish
deteriorating beach
structure (i.e., Interland
Melbourne beach
structure).

project descriptions
would be changed to
reflect and support the
migratory bird
management priorities
of the refuge. Develop
an office facility shared
by Pelican Island and
Archie Carr staff.
Develop pole barns to
house additional
equipment. Demolish
deteriorating beach
structure (i.e., Interland
Melbourne beach
structure).

activities that enhance
Wildlife and habitat
diversity. SAMMS
project descriptions
would be changed to
reflect and support the
management priorities of
the refuge. Additional
facilities would include
on and/or off site RV
pads to support the
volunteer program.
Develop an office facility
shared by Pelican Island
and Archie Carr staff.
Develop pole barns to
house additional
equipment. Demolish
deteriorating beach
structure (i.e., Interland
Melbourne beach
structure).
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PROPOSED ACTION

The Service selected Alternative B as the proposed action for managing Archie Carr National Wildlife
Refuge over the next 15 years. This alternative meets all the refuge’s wildlife and habitat
management goals, but it does not propose the intensive management of migratory birds and wildlife
and habitat diversity as outlined under alternatives C and D, respectively. Public use and resource
protection are managed with similar intensities under alternatives B, C and D. Alternative B proposes
to increase the size of the refuge staff from seven shared (between Archie Carr and Pelican Island
NWRs) positions to 3 full-time dedicated positions, one seasonal position, and seven shared
positions. After public review and comment on the draft CCP, a final plan would be developed and
the refuge staff would use the outlined goals, objectives, and strategies in managing the refuge.
Implementing the proposed alternative would result in better habitat management and increased
public use opportunities, while meeting the refuge’s primary purpose of protecting habitat for
threatened and endangered species. Specific results would include increased sea turtle,
Southeastern beach mouse, and gopher tortoise survival and production, as well as improved
conditions for several listed birds. In addition, scrub, beach, dune, mangrove, and hammock habitats
would be benefit from increased restoration and maintenance activities. The biological integrity and
diversity of the refuge would improve, and greater opportunities for a variety of compatible wildlife-
dependent recreational and environmental education activities would exist.

An overriding concern reflected in the draft CCP is the protection of listed species and their habitats.
The Service allows public uses if they are compatible and appropriate with wildlife and habitat
conservation. The CCP emphasizes wildlife-dependent public uses (e.g., fishing, wildlife observation,
wildlife photography, and environmental education and interpretation).

Under Alternative B, the Service would protect, maintain, restore, and enhance refuge lands for listed
species, migratory birds, and resident wildlife, while simultaneously controlling or eliminating exotic
species. Refuge staff would initiate extensive wildlife and plant census and inventory activities to
develop the baseline biological information needed to implement management programs on the
refuge. The refuge would direct all management actions towards achieving the refuge’s primary
purpose: the protection of threatened and endangered species. In addition, the staff would manage
the refuge to contribute to other national, regional, and state goals for protecting and restoring
populations of wildlife.

Under this alternative, the refuge would continue to seek acquisition of all inholdings from willing
sellers within the acquisition boundary. The primary purpose for this acquisition would be to
consolidate refuge lands into an area of sufficient size and carrying capacity for a variety of listed
species. In addition, lands acquired as part of the refuge would be protected from development and
would be evaluated for compatible wildlife dependent recreation and environmental education.
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IV. Environmental Consequences

OVERVIEW

The Service assessed the environmental impacts of implementing the alternatives on the biological,
physical, social, economic, cultural, and historical resources of the refuge. The anticipated impacts over
the 15-year life of the CCP that could result from the implementation of the actions described in
alternatives A, B, C, and D are discussed. Implementation of any of the action alternatives (i.e.,
alternatives B, C, and D) is anticipated to have positive impacts to area land values, related employment
and income, outdoor recreation, environmental education opportunities, cultural resources, environmental
justice, soils, water quality, wetlands, floodplains, aesthetics, and visitor services, as well as increased
information regarding climate change to enhance management decisions.

Parks and refuges provide numerous benefits, including a sense of community, improved quality of life,
shared environment in which people can connect and interact, and a channel for positive community
participation by getting diverse people to work together towards a shared vision (Francis 2002), as well as
provide for increased property values and municipal revenues; attraction and retention of affluent retirees;
and attraction of knowledgeable workers, talent, and home buyers (Lewis 2002).

EFFECTS COMMON TO ALL ALTERNATIVES
A few potential effects would be similar under each of the alternatives.
ENVIRONMENTAL JUSTICE

Executive Order 12898, “Federal Actions to Address Environmental Justice in Minority Populations
and Low-Income Populations” was signed by President Clinton on February 11, 1994, to focus
federal attention on the environmental and human health conditions of minority and low-income
populations, with the goal of achieving environmental protection for all communities. The Order
directed federal agencies to develop environmental justice strategies to aid in identifying and
addressing disproportionately high and adverse human health or environmental effects of their
programs, policies, and activities on minority and low-income populations. The Order is also intended
to promote nondiscrimination in federal programs substantially affecting human health and the
environment, and to provide minority and low-income communities with access to public information
and opportunities for participation in matters relating to human health or the environment.

None of the management alternatives described in this environmental assessment will
disproportionately place any adverse environmental, economic, social, or health impacts on minority
and low-income populations. Implementation of any action alternative that includes public use and
environmental education is anticipated to provide a benefit to the residents residing in the
surrounding communities.

OTHER MANAGEMENT
All management activities that could affect the refuge’s natural resources, including subsurface

mineral reservations; utility lines and easements; soils; water and air; and historical and
archaeological resources would be managed to comply with all laws and regulations. In particular,
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any existing and future oil and gas exploration, extraction, and transport operations on the refuge
would be managed identically under each of the alternatives. Thus, the impacts would be the same.

LAND ACQUISITION

Funding for land acquisition from willing sellers within the approved acquisition boundary of Archie
Carr National Wildlife Refuge would come from the Land and Water Conservation Fund; the Migratory
Bird Conservation Fund; Corps of Engineers mitigation programs; or donations from conservation and
private organizations. Conservation easements and leases can be used to obtain the minimum
interests necessary to satisfy refuge objectives if the refuge staff can adequately manage uses of the
areas for the benefit of wildlife. The Service can negotiate management agreements with local, state
and federal agencies, and accept conservation easements. Some tracts within the refuge acquisition
boundary may be owned by other public or private conservation organizations. The Service would
work with interested organizations to identify additional areas needing protection and provide
technical assistance if needed. The acquisition of private lands is entirely contingent on the
landowners and their willingness to participate.

CULTURAL RESOURCES

The U.S. Fish and Wildlife Service is responsible for managing archeological and historical sites found
on refuge lands. Since cultural resource surveys on the refuge have been limited, additional surveys
would be conducted prior to any new construction or excavation on refuge lands in order to fully satisfy
provisions of the National Environmental Policy Act of 1969 and all applicable cultural resource laws
and policies. Potentially negative impacts from construction of trails or facilities would require the
review by the Service’s Regional Archeologist and consultation with the Florida State Historic
Preservation Office. Determining whether a particular management action has the potential to affect
cultural resources is an on-going process that would occur during the detailed planning stages of every
project. Service acquisition of land with known or potential archeological or historical sites provides
three major types of protection for these resources — protection from private development (e.g., into
single-family homes), protection from damage by federal activities, and protection from vandalism or
theft. Service policy is to preserve these resources in the public trust, avoiding impacts whenever
possible. Minimal or no negative impacts are anticipated for any particular cultural resources of the
refuge under any of the alternatives. As a whole, positive impacts are expected to the cultural
resources due to management and protection of these resources under all of the alternatives.
However, the level of positive impacts to cultural resources varies by alternative.

CLIMATE CHANGE

The U.S. Department of the Interior requires agencies under its direction to consider potential climate
change impacts as part of long-range planning. Global atmospheric concentrations of carbon
dioxide, methane, and nitrous oxide have increased markedly as a result of human activities since
1750 and now far exceed pre-industrial values determined from ice cores spanning many thousands
of years. The global increases in carbon dioxide concentration are due primarily to fossil fuel use and
land use changes, while those of methane and nitrous oxide are primarily due to agricultural
operations (Bindoff et al. 2007). In relation to comprehensive conservation planning for national
wildlife refuges, carbon sequestration constitutes an important climate change mitigation effort to be
considered in planning. The U.S. Department of Energy defines carbon sequestration as “...the
capture and secure storage of carbon that would otherwise be emitted to or remain in the
atmosphere” (U.S. Department of Energy 1999 and 2007). The land is a tremendous force in carbon
sequestration. Terrestrial biomes of all sorts (e.g., grasslands, wetlands, and forests) are effective in
both preventing carbon emission and acting as a biological scrubber of atmospheric carbon
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monoxide. The Department of Energy report’s conclusions noted that ecosystem protection is
important to carbon sequestration and may reduce or prevent loss of carbon currently stored in the
terrestrial biosphere. All alternatives presented for Archie Carr NWR include protection and
management of natural habitats which help to sequester carbon and minimize climate change
impacts. Alternatives presented do not differ with respect to changes in climate.

SOILS

All alternatives are anticipated to positively impact soil formation processes on lands the refuge
acquires and manages. Some disturbances to surface soils and topography would occur at those
locations selected for administrative, maintenance, and visitor facilities, as well as in areas targeted
for exotic and invasive species removal and eradication. However, these limited impacts would be at
discrete sites.

WATER QUALITY, WETLANDS, AND FLOOD PLAINS

All alternatives are anticipated to positively impact water quality. Positive impacts are anticipated
from protecting groundwater recharge, preventing runoff, retaining sediment, and minimizing non-
point source pollution in select areas. The management alternatives are not anticipated to have any
adverse effects on the area’s wetland and flood plains, pursuant to Executive Order 11990 and
Executive Order 11988. Further, the refuge provides protection to lands and waters that would
otherwise be developed into commercial and residential uses in the near future.

AESTHETICS

Each alternative would protect the aesthetic characteristics associated with natural habitats. Minor,
short-term, discrete negative aesthetic impacts may result from habitat management, restoration, and
facility development activities, but these are short lived and are offset by refuge management and
resultant native habitats.

VISITOR SERVICES

Under any of the alternatives, the Service would consult with local and state officials and the public
during detailed planning for and construction of any new facilities. Each of the action alternatives is
anticipated to positively impact visitor services.

SOCIOECONOMIC ENVIRONMENT

Each of the alternatives is anticipated to positively impacts socioeconomic factors of the community.
Although the refuge does occupy lands that might provide income to the local tax base, those lost tax
revenues are offset by enhanced property values on adjacent lands and by improved aesthetics
related to conservation lands and open space. Further, the refuge does provide Brevard and Indian
River counties with Refuge Revenue Sharing Act payments in lieu of property tax income. And,
conservation lands require less expenditures of local taxes to fund infrastructure and other services
than required by developed lands.

PUBLIC HEALTH AND SAFETY
Based on the nature of each alternative, the location of the refuge, and current land use, the four

alternatives are not anticipated to have any significant negative impacts on the quality of the human
environment, including public health and safety.
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SUMMARY OF EFFECTS BY ALTERNATIVE

Each of the action alternatives is anticipated to result in net positive environmental benefits. Impacts
under each alternative are summarized under several categories: wildlife and habitat management,
resource protection, visitor services, and refuge administration (see Table 12).
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Table 12. Environmental Consequences Implementation of the Four Alternatives

KEY
TOPICS

Alternatives

Alternative A:
Current Management
(No Action)

Wildlife and Habitat Management

Alternative B:
Rare, Threatened, and
Endangered Species
(Proposed Action)

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat
Diversity

THREATENED AND ENDANGERED SPECIES (FEDERALLY AND STATE LISTED)

Sea Turtles
(Loggerhead, Green,
and Leatherback, as
well as Kemp’s Ridley
and Hawksbill)

Positive.

No change to habitat.
Supporting increasing
populations of sea
turtles.

Positive.

Increased information
about sea turtles and
their habitats.
Decreased predation
rates. Increased
protection and law
enforcement.
Decreased impacts from
landowners and beach
goers.

Neutral to negative.
No change to habitat.
Supporting stable
predation rates.
Potential for decreased
information and
surveys. Efforts
focused on minimizing
impacts to shorebirds.
Increased law
enforcement.

Positive.

Increased information
about sea turtles and
their habitats. Increased
protection and law
enforcement.

Decreased impacts from
landowners and beach
goers.

Southeastern Beach
Mouse

Positive.

Working with partners
to enhance habitat for
one site. Supporting
translocation efforts for
this site.

Positive.

Increased habitat quality
and management.
Increased information.
Decreased predators.
Potential for additional

relocations to the refuge.

Neutral.
No change to habitat or
populations.

Positive.

Increased habitat quality
and management.
Decreased predators.
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Alternatives

KEY . . Alternative B: . .
TOPICS C CABITEIIE £ Rare, Threatened, and Alternative C: _AI!ernatlve D'.
urrent Management E . h . Wildlife and Habitat
: ndangered Species Migratory Birds . .
(No Action) - Diversity
(Proposed Action)
Gopher Tortoise Neutral. Positive. Neutral. Positive.
Conduct prescribed Enhanced habitat No change in Decreased roadkill.
fire activities. Ongoing | quality. Increased management. Enhanced habitat
roadkill problems. information and quality.
Inconsistent surveys. awareness. Decreased
roadkill. Potential for
translocations.
Increased populations.
Florida Scrub-jay Neutral to negative. Positive. Neutral. Positive to negative.
No known change in Increased habitat quality | No change in Increased habitat quality
population or potential | and acreages. Potential | management. and acreages. Potential
for loss of population. for increased population. for stable population or
for the loss of the
population.
Wood Stork Neutral. Positive. Neutral. Positive.
No known change in Impacts minimized. No change in Impacts minimized.
population levels. Increased rehabilitation management. Increased rehabilitation
of injured birds. of injured birds.
Bald Eagle Neutral. Neutral to positive. Neutral to positive. Neutral to positive.
No known change in Increased protection of Increased protection of | Increased protection of
population levels. nests, when discovered. | nests, when nests, when discovered.
discovered.
Piping Plover Neutral. Neutral to positive. Neutral to positive. Neutral to positive.
No known change in Increased information Increased information Increased information
population levels. and protection, when and protection, when when present.
present. present.
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KEY
TOPICS

Alternatives

Alternative A:
Current Management

Alternative B:
Rare, Threatened, and
Endangered Species

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat

(No Action) (Proposed Action) Diversity
Eastern Indigo Snake Neutral. Positive. Neutral. Neutral to positive.
Conduct prescribed Enhanced habitat No change in Increased information.
fire activities. Ongoing | quality. Increased management.
roadkill problems. information. Decreased
Inconsistent surveys. roadkill.
Unknown collection
problem.
West Indian Manatee Neutral. Positive. Neutral. Positive.
No known change in Minimized impacts to No change in Minimized impacts to
population levels. manatees. management. manatees.
MIGRATORY BIRDS
Neotropical Migratory Neutral. Neutral. Positive. Positive.
Birds No known change in No change in Increased information. Increased information.
population levels. management. Increased habitat Increased habitat

quality. Potential for
less fragmented
forests. Control of
predators.

quality.
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Alternatives

KEY . . Alternative B: . .
TOPICS C CABITEIIE £ Rare, Threatened, and Alternative C: _AI!ernatlve D'.
urrent Management E . h . Wildlife and Habitat
: ndangered Species Migratory Birds . .
(No Action) - Diversity
(Proposed Action)
Shorebirds Neutral. Neutral. Positive. Positive.
No known change in No change in Increased information. Increased information.
population levels. management. Potential for minimized | Potential for minimized
impacts and impacts and
disturbance. Increased | disturbance.
habitat management
and availability.
Increased protection
and law enforcement.
Wading and Water Neutral. Neutral. Positive. Positive.
Birds (except for wood No known change in No change in Increased information. Increased information.
storks) population levels. management. Increased habitat Increased habitat
management. management.
Increased rehabilitation
of injured birds.
Waterfowl Neutral. Neutral. Positive. Positive.
No known change in No change in Increased information. Increased information.
population levels. management. Increased habitat

management.
Increased population of
wood ducks.

NATIVE WILDLIFE AND HABITAT DIVERSITY

Marine Mammals

Positive
Decreased mortality.

Positive.
Decreased mortality.

Positive.
Decreased mortality.

Positive.
Decreased mortality.
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Alternatives

KEY . . Alternative B: . .
TOPICS C CABITEIIE £ Rare, Threatened, and Alternative C: _AI!ernatlve D'.
urrent Management E . h . Wildlife and Habitat
: ndangered Species Migratory Birds . .
(No Action) - Diversity
(Proposed Action)
Land Crabs Positive. Neutral. Neutral. Positive.
No harvesting allowed | No change in No change in Increased protection
on the refuge. management. management. and law enforcement.
Increased awareness.
Wildlife Impacts from Negative. Positive. Neutral. Positive.
Vehicle Collisions No current Decreased roadkills. No change in Decreased roadkills.
management. Increased awareness. management. Increased awareness.
Increased traffic likely
to result in increased
roadkills.
Wildlife Diversity Neutral. Neutral. Neutral. Positive.
No known change in No change in No change in Increased information.
population levels. management. management.
Scrub Positive. Positive. Neutral. Positive.
Enhanced habitat Increased management | No change in Increased management
quality. and acreages. management. and acreages.
Hammocks Positive to negative. Negative. Positive. Positive.

Potential for the
spread of hammocks
into other habitats.
Potential for loss of
hammocks to
development.

Potential for conversion
of early successional
hammocks to scrub
habitat due to increased
scrub management.
Limited spread of
mature hammocks.

Increased habitat
quality. Potential for
decreased
fragmentation of
hammocks.

Increased habitat
quality. Potential for
decreased
fragmentation of
hammocks.
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Alternatives

KEY - . Alternative B: . :
TOPICS CABITEIIE £ Rare, Threatened, and Alternative C: _AI!ernatlve D'.
Current Management Endangered Species Miaratorv Birds Wildlife and Habitat
(No Action) 9 pe 9 y Diversity
(Proposed Action)
Nearshore and Beach Neutral to positive. Positive. Neutral. Positive.
Potential for Increased habitat No change in Increased habitat
management and management and management. management and
restoration activities. quality. quality.
Dune and Strand Neutral to positive. Positive. Neutral. Positive.
Potential for Increased habitat No change in Increased habitat
management and management and management. management and
restoration activities. quality. quality.
Mangroves and Neutral. Positive. Positive. Positive.
Wetlands No change to the Increased coordination. | Increased coordination. | Increased coordination.
habitats. Potential for increased Potential for increased Potential for increased
restoration. restoration. restoration.
EXOTIC, INVASIVE, AND NUISANCE SPECIES
Control of Exotic Plants | Negative. Positive. Positive. Positive.

Management actions
are not keeping pace
with the spread of
exotic, invasive, and
nuisance plants.

Decreased spread of
new infestations.
Increased control of
existing exotic, invasive,
and nuisance plants.

Decreased spread of
new infestations.
Increased control of
existing exaotic,
invasive, and nuisance
plants.

Decreased spread of
new infestations.
Increased control of
existing exotic, invasive,
and nuisance plants.

Control of Feral and
Free Roaming Animals

Negative.

No current
management.
Increased incidence of
feral and free roaming
animals.

Positive.
Minimize impacts from
feral and free roaming
animals.

Positive.
Minimize impacts from
feral and free roaming
animals.

Positive.
Minimize impacts from
feral and free roaming
animals.
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Alternatives

KEY
TOPICS

Alternative A:
Current Management

Alternative B:
Rare, Threatened, and
Endangered Species

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat

Ongoing sea level rise
and increased storm
intensities would
continue to erode the
beach and dune
system. Incidence of
salt water intrusion
would alter the existing
composition of plant
communities.

Increased land
acquisition and
protection.

(No Action) (Proposed Action) Diversity
CLIMATE CHANGE
Impacts of Climate Negative. Neutral to positive. Neutral to positive. Neutral to positive.
Change No current Increased information Increased information Increased information
management. and coordination. and coordination. and coordination.

Resource Protection

EXISTING ACQUISITION BOUNDARY

Increased land
acquisition and
protection.

Refuge Boundary

Positive
Increased information
and protection.

Positive.
Increased information

Positive.
Increased information

Positive.
Increased information
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KEY
TOPICS

Alternatives

Alternative A:
Current Management
(No Action)

Alternative B:
Rare, Threatened, and
Endangered Species
(Proposed Action)

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat
Diversity

Acquiring Inholdings
within Acquisition
Boundary

Negative.

Inholdings are likely to
be privately developed
as residential or
commercial uses.

Positive.

Increased land
acquisition and
protection, especially for
those properties with
high values for rare,
threatened, and
endangered species
(e.g., properties east of
A1A).

Positive.

Increased land
acquisition and
protection, especially
for those properties
with high values for
migratory birds.

Positive.

Increased land
acquisition and
protection, especially for
those properties with
high wildlife and habitat
values.

FUTURE CONSERVATION FOCUS AREAS

Important Habitats and
Connections

Neutral to negative.
Other publicly held
parcels would continue
to be protected, but
privately held parcels
are likely to be
developed as
residential or
commercial uses.

Positive.

Management of other
publicly held parcels
would be coordinated
with refuge management
goals and objectives.
Increased land
acquisition and
protection of privately
held parcels.

Positive.

Management of other
publicly held parcels
would be coordinated
with refuge
management goals and
objectives. Increased
land acquisition and
protection of privately
held parcels.

Positive.

Management of other
publicly held parcels
would be coordinated
with refuge
management goals and
objectives. Increased
land acquisition and
protection of privately
held parcels.
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KEY
TOPICS

Alternatives

Alternative A:
Current Management

Alternative B:
Rare, Threatened, and
Endangered Species

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat

(No Action) (Proposed Action) Diversity
CULTURAL RESOURCES
Archaeological and Neutral to Negative Positive. Positive. Positive.

Historical Resources

Without
comprehensive
information concerning
cultural resources,
these assets could be
inadvertently impacted
by refuge
management.

Increased information.

Increased information.

Increased information.

Oak Lodge Site

Negative.

This site is likely to be
developed as
residential and/or
commercial uses.

Neutral to positive.

If acquired by the
Service or one of the
partners, this site would
receive increased
protection. Otherwise,
this site is likely to be
developed as residential

and/or commercial uses.

Positive.
Increased land
acquisition and
protection.

Positive.
Increased land
acquisition and
protection.
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KEY
TOPICS

Alternatives

Alternative A:
Current Management
(No Action)

Alternative B:
Rare, Threatened, and
Endangered Species
(Proposed Action)

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat
Diversity

Visitor Services

WELCOME AND ORIENT VISITORS

Visitor Contact Sites,
Kiosks, Trailheads,
Brochures, Signs,
Maps, Internet

Positive.
Information available
to visitors.

Positive.

Increased awareness
and understanding of
rare, threatened, and
endangered species.
Increased and improved
kiosks. Improved and
coordinated signs, web
sites, and messages
with the partners.
Improved maps and
information. Increased
information about
visitation.

Positive.

Increased awareness
and understanding of
migratory birds.
Increased and
improved kiosks.
Improved and
coordinated signs, web
sites, and messages
with the partners.
Improved maps and
information. Increased
information about
visitation.

Positive.

Increased awareness
and understanding of
wildlife and habitat
diversity of the barrier
island. Increased and
improved kiosks.
Improved and
coordinated signs, web
sites, and messages with
the partners. Improved
maps and information.
Increased information
about visitation.
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Alternatives

KEY
TOPICS

Alternative A:
Current Management
(No Action)

Alternative B:
Rare, Threatened, and
Endangered Species
(Proposed Action)

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat
Diversity

FISHING

Fishing Opportunities

Negative to positive.
Continued and
increased unapproved
access through refuge
properties to beach.
Increased conflicts
between user groups.
(Continued negative
impacts to wildlife and
habitat.)

Positive.

Increased quality of
fishing opportunities.
Direction of users to
approved access points.
Regulated conflicts
between user groups.
(Minimize negative
impacts to wildlife and
habitat.).

Positive.

Increased quality of
fishing opportunities.
Direction of users to
approved access
points. Regulated
conflicts between user
groups. (Minimize
negative impacts to
wildlife and habitat.)

Positive.

Increased quality of
fishing opportunities.
Direction of users to
approved access points.
Regulated conflicts
between user groups.
(Minimize negative
impacts to wildlife and
habitat.)

WILDLIFE OBSERVATION AND PHOTOGRAPHY

Wildlife Viewing and
Photography
Opportunities

Negative to positive.
Existing programs
provide quality
opportunities for
wildlife viewing and
photography.
Potential for
decreased programs
and opportunities.

Neutral.
No change from current
management.

Neutral to positive.
Eliminate sea turtle
walk programs and
replace with
opportunities to view
and photograph
migratory birds.

Positive.

Increased opportunities
to view and photograph
wildlife.
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KEY
TOPICS

Alternatives

Alternative A:
Current Management

Alternative B:
Rare, Threatened, and
Endangered Species

Alternative C:
Migratory Birds

Alternative D:
Wildlife and Habitat

(No Action) (Proposed Action) Diversity
ENVIRONMENTAL EDUCATION AND INTERPRETATION
Environmental Negative to positive. Positive. Neutral to positive. Positive.

Education Opportunities

Opportunistic
programs conducted.

Increased quality,
information, training, and
number of programs.

Increased migratory
bird information for
partners’ programs.

Increased quality,
information, training,
and number of
programs. Increased
profile of Service and
Service education
programs.

Service’s Involvement
with Barrier Island
Center (Brevard County
facility)

Neutral to negative.
Service is not
expected, nor able to
have a presence at
this facility, including
exhibits, programs,
and staff.

Positive.

Increased Service
presence, messages,
and programs.

Positive.
Enhanced messages
delivered.

Positive.

Increased Service
presence, messages,
and programs.

Interpretive Programs

Negative to positive.
Limited number of
programs and tours
conducted annually.
Potential for
decreased programs
and opportunities.

Positive.

Increased quality,
information, training, and
number of programs.

Positive.

Increased quality,
information, training,
and number of
programs.

Positive.

Increased quality,
information, training,
and number of
programs.
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Alternatives

KEY - . Alternative B: : .
TOPICS LAl Lo Rare, Threatened, and Alternative C: _AI!ernatlve D'.
Current Management . . . Wildlife and Habitat
: Endangered Species Migratory Birds . .
(No Action) - Diversity
(Proposed Action)
INAPPROPRIATE USES
Control of Social Trails | Negative. Positive. Positive. Positive.

to the Beach (on refuge
and partner properties)

No management of
social trails and their
negative wildlife and
habitat impacts.

Increased coordination
and control of social
trails and their negative
wildlife and habitat
impacts.

Increased coordination
and control of social
trails and their negative
wildlife and habitat
impacts.

Increased coordination
and control of social
trails and their negative
wildlife and habitat
impacts.

OUTREACH

Local Residents and
Area Visitors

Negative to positive.
Limited number of
outreach activities
conducted. Potential
for decreased
outreach activities.

Positive.

Increased outreach to
residents and area
visitors.

Positive.

Increased outreach to
residents and area
visitors.

Positive.

Increased outreach to
residents and area
visitors.

VOLUNTEERS

Volunteers

Negative.

Level of active
volunteers anticipated
to decline.

Positive.

Increased number of
active volunteers and
increased coordination
of refuge’s and partners
volunteers.

Positive.

Increased number of
active volunteers and
increased coordination
of refuge’s and
partners’ volunteers.

Positive.

Increased number of
active volunteers and
increased coordination
of refuge’s and partners’
volunteers.
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Alternatives
KEY - . Alternative B: . :
TOPICS e Rare, Threatened, and Alternative C: _AI!ernatlve D'.
Current Management . h . Wildlife and Habitat
: Endangered Species Migratory Birds . .
(No Action) - Diversity
(Proposed Action)
FRIENDS GROUP
Friends of the Carr Negative. Positive. Positive. Positive.
Refuge The friends group may | Increased membership Increased membership | Increased membership
become defunct. and activities. and activities. and activities.
Development of Development of Development of
501(c)(3) non-profit 501(c)(3) non-profit 501(c)(3) non-profit
status. status. status.
LITTER AND OCEAN DEBRIS
Litter and Ocean Debris | Neutral to negative. Positive. Positive. Positive.
Cleanups conducted Increased cleanup, Increased cleanup Increased cleanup,
by partners on partner | decreased incidence of | activities. decreased incidence of
properties and any litter and ocean debris, litter and ocean debris,
nearby refuge increased coordination, increased coordination,
properties. and increased outreach and increased outreach
and awareness. and awareness.

Refuge Administration

REFUGE MANAGEMENT

Staff Negative. Positive. Positive. Positive.
Decreased levels of Increased staffing levels. | Increased staffing Increased staffing
staff and wildlife and Increased information, levels. Increased levels. Increased
habitat management. programs, and wildlife information, programs, information, programs,
and habitat and wildlife and habitat | and wildlife and habitat
management. management. management.
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Alternatives

Alternative B:

KEY : .
Alternative A: . . Alternative D:
TOPICS Current Management e ?nd A:Iternatwe_C. Wildlife and Habitat
: Endangered Species Migratory Birds . .
(No Action) - Diversity
(Proposed Action)
Administrative Facilities, | Neutral. Positive. Positive. Positive.

Utilities, Equipment,
and Signs

Maintain existing
Service and shared
facilities, utilities,
equipment, and signs.

Increase and enhance
Service facilities,
utilities, equipment, and
signs.

Increase and enhance
Service facilities,
utilities, equipment, and
signs.

Increase and enhance
Service facilities,
utilities, equipment, and
signs.
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UNAVOIDABLE IMPACTS AND MINIMIZATION MEASURES

Under Alternative A—the no-action alternative—there are numerous unavoidable impacts, including
an inadequate level of law enforcement presence necessary to protect existing and increasing visitor
use, especially unauthorized and illegal uses, since the vast majority of the refuge is closed;
continued degradation of native plant and wildlife habitat due to the invasion of exotic and nuisance
species; and a continued loss of habitat due to development and fragmentation. If these issues are
not addressed, they will continue to negatively impact refuge resources.

The action alternatives also have some unavoidable impacts which are expected to be minor, discrete,
and/or short-term in duration. However, the refuge will attempt to minimize these impacts whenever
possible. The following sections describe measures the refuge will employ to minimize potential impacts
resulting from implementation of the proposed action.

EFFECTS ON WATER QUALITY FROM SOIL DISTURBANCE AND HERBICIDE USE

Soil disturbance and siltation due to water management activities, road maintenance, and
construction of boardwalks are expected to be minor and of short duration. To further reduce
potential impacts, the refuge will use best management practices such as erecting silt fence or
broadcasting native grass seed over denuded areas to minimize erosion of soils into water bodies.

Long-term herbicide use to control exotic plants could result in a slight decrease in water quality.
Through proper application of select herbicides and adjuvants appropriate to site specific conditions,
herbicidal control of exotic plants seeks to benefit the environmental health and integrity of the refuge.
Appropriately used herbicides and adjuvants may have a minimal, short term impact on water quality
in the immediate vicinity of the application where significant and unexpected rain events or high winds
may move recently applied, highly mobile herbicides. The use of site appropriate herbicides is a
proven, standard methodology to control and manage exotic plant infestations presently degrading
native plant and wildlife habitats throughout Florida and proper application following label
requirements greatly reduces risks to water quality. Every effort will be employed to ensure proper
and appropriate application of herbicides to control noxious weeds throughout the refuge.

WILDLIFE DISTURBANCE

Disturbance to wildlife is an unavoidable consequence of any public use program, regardless of the
activity involved. While some activities may be less disturbing than others, all public use activities
proposed will be planned to avoid unacceptable levels of impacts.

Known and anticipated levels of disturbance from the proposed action are not considered to be
significant. Nevertheless, the refuge will manage public use activities to minimize impacts and to
ensure compatibility. Where appropriate, providing access for fishing opportunities allows the
use of a renewable natural resource without adversely impacting other resources. General
wildlife observation may result in minimal disturbance to wildlife. If the refuge determines that
impacts from the expected additional visitor uses are above acceptable levels, those uses will be
modified, discontinued, restricted, or rerouted to other less sensitive areas and/or to partner
properties to minimize impacts.
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VEGETATION DISTURBANCE

Negative impacts could result from the maintenance of trails and roads for Service and researcher access
that require clearing of non-sensitive vegetation along their lengths. This is expected to be a minor, short-
term, and discrete impact.

USER GROUP CONFLICTS

Although the vast majority of the refuge is closed, as public use increases, unanticipated conflicts
between different user groups could occur (e.g., between conflicting beach users). If this should
happen, the refuge will work with the partners to adjust involved programs, as needed, to eliminate or
minimize any public use issues. The refuge will use methods that have proven to be effective in
reducing or eliminating public use conflicts. These methods could include establishing separate use
areas; different use periods; and limits on the numbers of users in order to provide safe, quality,
appropriate, and compatible wildlife-dependent recreational opportunities. However, since the
Service only controls the lands above mean high water, the refuge will need to work with the partners
to fully address any user group conflicts that arise.

EFFECTS ON ADJACENT LANDOWNERS

Implementation of the proposed action is not expected to negatively affect owners of private lands
adjacent to the refuge. Positive impacts that would be expected include higher property values, less
intrusion of invasive exotic plants, increased aesthetics, and increased opportunities for viewing more
diverse wildlife.

However, some negative impacts may occur. To help minimize these potential impacts on adjacent
landowners, the refuge will work with the partners to provide informational signs that clearly mark
refuge and partner boundaries; maintain the partners’ existing parking facilities and appropriate
access points; use law enforcement; and provide increased educational efforts at the visitor contact
stations. Prescribed burning could negatively impact adjacent landowners, but the refuge would
minimize effects by informing the public well in advance of any burns. Furthermore, prescribed burns
would be relatively infrequent (less than annual basis) and of short duration (lasting hours).
Prescribed burning on refuge lands will also benefit